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AGENDA
I.

Call to Order

II.

Chairman Comments
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Announcements

IV.

Self-Introductions

V.
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TENTATIVE ORDER OF DISCUSSION
2016 PROPOSED CODE CHANGES TO THE UNIFORM MECHANICAL CODE
The following is the tentative order of discussion on which the proposed changes will be
discussed at the Technical Committee Meeting. Proposed code changes that are
grouped together are those that are both indented and separated by lines. Indented
proposed code changes are those being discussed out of numerical order.
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SECTION III
STANDARDS
TASK GROUP
REPORT

IAPMO Standards Task Group Report
The Standards Task Group is charged with the review of standards listed in the Referenced
Standards Table and to make recommendations to the Technical Committee. The
recommendations for referencing standards in the 2018 Uniform Plumbing Code (UPC), 2018
Uniform Mechanical Code (UMC), 2018 Uniform Swimming Pool, Spa and Hot Tub Code
(USPSHTC) and 2018 Uniform Solar Energy & Hydronics Code (USEHC) are as follows:
1. Separate the standards table into two tables (Table 1701.1 and Table 1701.2). Table 1701.1
will include standards referenced in the narrative of the code and standards that meet the
definition of “standards” in accordance with the Regulations Governing Committee Projects.
Table 1701.2 will include standards, publications, practices and guides.
Substantiation: The Standards Task Group is charged with the review of standards listed in
Chapter 17 and to make recommendations to the Technical Committee. The task group
started with the review of standards referenced in the narrative of the code (Chapter 1- 16) by
using the criteria outlined in Attachment 10. The criteria used is as follows:
-

-

Does the standard meet the definition as stated in the Regulations Governing Committee
Projects? Standard —a document, the main text of which contains only mandatory
provisions using the word “shall” to indicate requirements and which is in a form
generally suitable for mandatory reference by another standard or code or for adoption
into law. Nonmandatory provisions shall be located in an appendix, footnote, or fine-print
note and are not to be considered a part of the requirements of a standard.
Are the requirements written in mandatory language?
Does the standard include a clear scope of application?
Is the measure of performance for which the test is conducted is clearly defined in either
the test standard or in the code text?
Is the standard under the scoping provisions of the applicable code?

The recommendation of the task group is stated in Item # 001 that list standards referenced in
various sections of the code. Compliance with the referenced standard is necessary for
compliance with this code. If a standard is intended to be a requirement for judging code
compliance, the code must state its intent for use. Referenced standards in Item # 001 are
referenced in the narrative of the code and are considered part of the requirements of this
code to the prescribed extent of each such reference.
Standards that are not referenced in the narrative of the code were reviewed by the same
criteria outlined in Attachment 11. The recommendation of the task group is stated in Item #
002 that list standards, publications, practices and guides. Standards that are outside of the
scope of the mechanical code and are not relevant have been removed. See Attachment 12 for
the list of standards found to be outside the scope of the UMC.
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2. The charging statement in Section 1701.1 for the referenced standards chapter is revised as
follows:
1701.1 Standards. The standards listed in Table 1701.1 are referenced in various sections
of this code and shall be considered part of the requirements of this document. The standards
are listed herein by the standard number and effective date, the title, application and the
section(s) of this code that references the standard. The application of the referenced
standard(s) shall be as specified in Section 302.1.2. intended for use in the design, testing,
and installation of materials, devices, appliances, and equipment regulated by this code.
These standards are mandatory where required by sections in this code. The promulgating
agency acronym Organization abbreviations referred to in Table 1701.1 are defined in a list
found at the end of the table.
Substantiation: Section 1701.1 was revised to clarify that the standards listed in Table
1701.1 are considered part of the UMC. Furthermore, referenced to Section 302.1.2 was
made to indicate to the end user that the standards listed or referred to in the chapters cover
materials that will conform to the requirements of the UMC.
3. A new charging statement is added to Table 1701.2 for the standards, publications, practices,
and guides as follows:
1701.2 Standards, Publications, Practices, and Guides. The standards, publications,
practices and guides listed in Table 1701.2 are not referenced in other sections of this code. The
application of the referenced standards, publications, practices and guides shall be as specified in
Section 302.1.2. The promulgating agency acronyms are found at the end of the table.

Substantiation: Section 1701.2 is added to indicate to the end user how Table 1701.2 is to
be utilized. The standards, publications, practices and guides in Table 1701.2 are not
referenced in other sections of the code and do not meet the definition of a “standard” in
accordance with the Regulations Governing Committee Projects.
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4. Section 302.1.2 (Standards) is revised to indicate to the end user how Table 1701.1 and Table
1701.2 are to be utilized.
302.1.2 Standards. Standards listed or referred to in this chapter or other chapters cover
materials that will conform to the requirements of this code, where used in accordance with
the limitations imposed in this or other chapters thereof and their listing. Where a standard
covers materials of various grades, weights, quality, or configurations, the portion of the
listed standard that is applicable shall be used. Design and materials for special conditions or
materials not provided for herein shall be permitted to be used by special permission of the
Authority Having Jurisdiction after the Authority Having Jurisdiction has been satisfied as to
their adequacy. A list of accepted mechanical system material standards that appear in
specific sections of this code is referenced in Table 1701.1. Standards referenced in Table
1701.1 shall be applied as indicated in the applicable referenced section. A list of additional
standards, publications, practices and guides that are not referenced in specific sections of
this code appear in Table 1701.2. Those documents indicated in Table 1701.2 shall be
permitted in accordance with Section 302.2 after the Authority Having Jurisdiction has
deemed the applicable standard appropriate.
Substantiation: This change correlates the requirements of this section with the changes to
Table 1701.1 and references back to the new Table 1701.2.
The Task Group considered deleting the wording, “after the AHJ has deemed the applicable
standard appropriate,” after “in accordance with Section 302.2.” The Technical Committee
may consider a modification to delete this language if they find it inappropriate to include.
5. Revise Table 1701.1 and Table 1701.2 to include the updated standards for the 2018 UMC.
The standards were reviewed using the criteria for recommendation #1 above.
Substantiation: The Standards Task Group indicated it was necessary to review the
proposed updated standards to determine if they meet the criteria used to generate Item # 001
and Item # 002. The standard year or edition shown in Item # 001 and Item # 002 reflects the
latest year or edition. See Attachment 10 and Attachment 11 to see the standards that are
updated and any findings are shown in the “Task Group” column.
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Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Jay Peters AABC-2002

Jay Peters ACCA Manual B-2009

Jay Peters

Jay Peters

ACCA 4 QM-2013*

AHRI 700-2011 2015

Standard Title

Total System Balance,
6th Edition

Balancing and Testing
Air and Hydronic
Systems

Maintenance of
Residential HVAC
Systems

Specifications for
Fluorocarbon
Refrigerants

Referenced
Section in the
2015 UMC

314.1

314.1(2)

102.3.2

1104.7, 1104.7.3

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

No

No

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

No

No

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

No

The purpose of this standard is to; (a) ensure that proper methods and procedures are followed in
the test and balance (TAB) process, (b) provide a better understanding of the scope of work
required of the TAB Agency, (c) assist in the development of written specifications, (d) describe
various types of systems and the procedures required to test, balance, and evaluate their
performance, (e) work with design professionals to achieve design intent, and (f) delineate
responsibilities of other trades and professions during various phases of Total System Balance.

No

This manual provides a systematic approach for testing and balancing (TAB) heating ventilating
and air conditioning (HVAC) systems. This manual can also be used as a field reference for
balancing HVAC equipment in all non-industrial facilities. It is divided into 12 sections that
provide information needed to resolve the balancing challenges generally encountered in the field.
Seven Appendices that contain peripheral information and forms to further assist TAB
professionals.

Yes

2.1 This standard provides minimum requirements for the inspection, by appropriately licensed
HVAC contractors1, of residential HVAC equipment found in one- or two-family dwellings of
three or fewer stories. 2.2 This standard includes checklist tasks for inspecting, testing, and
measuring electrical, controls, mechanical, venting, air distribution, and piping systems of
residential HVAC systems. The checklists also provides recommended corrective actions which
the HVAC contractor shall present to the homeowner to remedy identified faults like cleaning, or
adjusting, and/or replacing equipment and components on a periodic basis. 2.3 This standard
presumes that the HVAC system was designed, installed, and tested in accordance with original
equipment manufacturer’s (OEM) instructions, applicable codes, and other industry standards.
2.4 This standard shall not be used to circumvent safety, health, environmental, or the equipment
manufacturer’s requirements.

No

This standard specifies acceptable levels of contaminants (purity requirements) for fluorocarbon, hydrocabon, and
carbon dioxide refrigerants (hereinafter referred to as refrigerants) regardless of source and lists acceptable test
methods. These refrigerants are referenced in the ANSI/ASHRAE Standard 34 with Addenda are:
2.1.1 Single-Component Fluorocarbon Refrigerants: R-11; R-12; R-13; R-22; R-23; R-32; R-113; R-114; R-115; R116; R-123; R-124; R-125; R-134a; R-141b; R-142b; R-143a; R-152a; R-218; R-227ea; R-236fa; R-245fa; R1233zd(E); R-1234yf; R-1234ze(E); and R-133mzz(Z)
2.1.2 Single Component Hydrocarbon Refrigerants: R-50; R-170; R-E170; R-290; R-600; R-600a; R-601; R-601a;
R-610; R-1150; and R-1270
2.1.3 Carbon Dioxide Refrigerants: R-744
2.1.4 Zeotropic Blend Refrigerants: R-401A; R-401B; R-402A; R-402B; R-403A; R-403B; R-404A; R-405A; R406A; R-407A; R-407B; R-407C; R-407D; R-407E; R-407F; R-408A; R-409A; R-409B; R-410A; R-410B; R411A; R-411B; R-412A; R-413A; R-414A; R-414B; R-415A; R-415B; R-416A; R-417A; R-417B; R-417C; R418A; R-419A; R-419B; R-420A; R-421A; R-421B; R-422A; R-422B; R-422C; R-422D; R-422E; R-423A; R424A; R-425A; R-426A;R-427A; R428A; R429A; R-430A; R431A; R434A; R-435A; R437A; R438A; R-439A; R440A; R-442A; R-444A; R-444B; R-445A; R-446A; R-447A; R-448A; R-449A; R-449B; R-450A; R-451A; R451B; R-452A; R-453A; R-454A; and R-454B
2.1.5 Zeotropic Hydrocarbon Blend Refrigerants: R-432A; R-433A; R-433B; R-433C; R-436A; R-436B; R-441A;
and R- 443A
2.1.6 Azeotropic Blend Refrigerants: R-500; R-502; R-503; R-507A; R-508A; R-508B; and R-509A; R-510A; R511A; R512A; and R-513A. as referenced in the ANSI/ASHRAE Standard 34 with Addenda.

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Testing

Yes, test for
performance and
balance of HVAC
systems spelled out in
this standard.

Yes

Testing

Yes, manual tests for
performance of HVAC
and Hydronic systems

Yes

Product/Material

The manufacturer
performance
specifications are
required as inspection
guidelines in this
standard.

Yes

Product/Material

No, this standard
specifies acceptable
levels of contaminants.

Yes

STAFF NOTES

Task Group Discussion

Per ACCA, Manuals B and Q were developed
as internal staff documents, but were
extensively reviewed by professionals from all
over the industry. Manual Q had a small
development committee, though it may not
have been balanced (it's from back in 1990!).
For all three Manuals (N,B, Q), as with all of
our manuals and standards, ACCA has an
open door policy for public comments and
proposals. We always accept them and
include them as the starting point for
discussion during subsequent revision efforts.

All changes are shown on the updated
standard

The Reclaimed Refrigerant and Refrigerant Testing Laboratory Certification Programs are based on this standard.
The Reclaimed Refrigerant Certification Program includes purity specifications for reclaimed refrigerants. The
Refrigerant Testing Laboratory Certification Program includes verification for Refrigerant Testing Laboratories that
perform testing of refrigerants to AHRI Standard 700.

Do not strike from Item # 001
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Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Jay Peters AMCA 540-2013*

Jay Peters AMCA 550-2009*

Julius
Ballanco

Julius
Ballanco

Julius
Ballanco

ASHRAE 15-2013*

ASHRAE 34-2013*

ASHRAE 62.1-2013*

Standard Title

Louvers Impacted by
Wind Borne Debris

High Velocity Wind
Driven Rain
Resistance Louvers

Safety Standard for
Refrigeration Systems

Designation and
Safety Classification
of Refrigerants

Ventilation for
Acceptable Indoor Air
Quality

Referenced
Section in the
2015 UMC

315.1.2

315.1.1

1102.1, 1106.1

1102.2

402.4.1,
E 503.4.6.9(5),
E 503.5,
E 503.5.5(4),
E 503.5.5.3,
E 503.5.6.2,
E 503.5.6.3, E
606.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

The scope of this standard is for impact testing of louvers used on the outside of buildings as
required by the ICC International Building Code [3] and the ICC International Residential Code
[4]. The following precautionary statement pertains only to the test method portion, Section 5, of
this specification: This standard does not purport to address all of the safety concerns, if any,
associated with its use. It is the responsibility of the user of this standard to establish appropriate
safety and health practices and determine the applicability of the regulatory limitations prior to
use.

Yes

1. Purpose: This standard establishes uniform laboratory test methods and minimum performance
ratings for water rejection capabilities of louvers intended to be used in high velocity wind
conditions.
2. Scope: Tests conducted in accordance with the requirements of this standard are intended to
demonstrate the acceptability of the louver for installation in facilities (essential and nonessential)
that will remain in operation during a high velocity wind condition and where water infiltration
must be kept to manageable amounts.

Yes

2.1 This standard establishes safeguards for life, limb, health, and property and prescribes safety
requirements. 2.2 This standard applies (a) to the design, construction, test, installation,
operation, and inspection of mechanical and absorption refrigeration systems, including heat
pump systems used in stationary applications; (b) to modifications including replacement of parts
or components if they are not identical in function and capacity; and (c) to substitutions of
refrigerant having a different designation.

Yes

2.1 This standard establishes safeguards for life, limb, health, and property and prescribes safety
requirements. 2.2 This standard applies (a) to the design, construction, test, installation,
operation, and inspection of mechanical and absorption refrigeration systems, including heat
pump systems used in stationary applications; (b) to modifications including replacement of parts
or components if they are not identical in function and capacity; and (c) to substitutions of
refrigerant having a different designation.

Yes

1.1 The purpose of this standard is to specify minimum ventilation rates and other measures
intended to provide indoor air quality that is acceptable to human occupants and that minimizes
adverse health effects. 1.2 This standard is intended for regulatory application to new buildings,
additions to existing buildings, and those changes to existing buildings that are identified in the
body of the standard. 1.3 This standard is intended to be used to guide the improvement of indoor
air quality in existing buildings. 2.
SCOPE 2.1 This standard applies to all spaces intended for human occupancy except those within
single-family houses, multifamily structures of three stories or fewer above grade, vehicles, and
aircraft. 2.2 This standard defines requirements for ventilation and air-cleaning system design,
installation, commissioning, and operation and maintenance. 2.3 Additional requirements for
laboratory, industrial, health care, and other spaces may be dictated by workplace and other
standards, as well as by the processes occurring within the space. 2.4 Although the standard may
be applied to both new and existing buildings, the provisions of this standard are not intended to
be applied retroactively when the standard is used as a mandatory regulation or code. 2.5 This
standard does not prescribe specific ventilation rate requirements for spaces that contain smoking
or that do not meet the requirements in the standard for separation from spaces that contain
smoking. 2.6 Ventilation requirements of this standard are based on chemical, physical, and
biological contaminants that can affect air quality. 2.7 Consideration or control of thermal comfort
is not included. 2.8 This standard contains requirements, in addition to ventilation, related to
certain sources, including outdoor air, construction processes, moisture, and biological growth.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Testing

Yes, performance of
blades are tested in
this standard.

Yes

Testing

Yes, minimum
performance levels are
determined by these
test methods.

Yes

Design

Yes, minimum
performance
requirements
determined by testing.

Yes

Testing

Yes, performance
determined by
minimum test
requirements.

Yes

Design

Yes, performance
procedures are used
for air quality analysis.

Yes

STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Julius
Ballanco

Julius
Ballanco

Julius
Ballanco

Julius
Ballanco

Julius
Ballanco

Standard Number

ASHRAE 62.2-2013*

ASHRAE 111-2008*

ASHRAE 129-1997
(R2002)*

ASHRAE 154-2011*

ASHRAE 170-2013*

Standard Title

Ventilation and
Acceptable Indoor Air
Quality in Low-Rise
Residential Buildings

Measurement,
Testing, Adjusting and
Balancing of Building
HVAC Systems

Measuring Air-Change
Effectiveness

Ventilation for
Commercial Cooking
Operations

Ventilation of Health
Care Facilities

Referenced
Section in the
2015 UMC

402.1.2, E
605.1.4

314.1(3)

Table 403.2.2

510.5.6, E
503.5.11.2

402.1.3

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

This standard applies to spaces intended for human occupancy within single-family houses and
multi-family structures of three stories or fewer above grade, including manufactured and modular
houses. This standard does not apply to transient housing such as hotels, motels, nursing homes,
dormitories, or jails. 2.1 This standard considers chemical, physical, and biological contaminants
that can affect air quality. Thermal comfort requirements are not included in this standard. 2.2
While acceptable IAQ is the goal of this standard, it will not necessarily be achieved even if all
requirements are met. 2.3 This standard does not address unvented combustion space heaters.

Yes

2.1 This standard applies to building heating, ventilating, and air-conditioning (HVAC) systems
of the air-moving and hydronic types and their associated heat transfer, distribution, refrigeration,
electrical power, and control subsystems.
2.2 This standard includes a. methods for determining thermodynamic, hydraulic, hydronic,
mechanical, and electrical conditions; (b) methods for determining room air-change rates, room
pressurization, and cross contamination of spaces; (c) procedures for measuring and adjusting
outdoor ventilation rates to meet specified requirements; and (d) methods for validating collected
data while considering system effects.
2.3 This standard establishes (a) minimum system configuration requirements to ensure that the
system can be field tested and balanced; (b) minimum instrumentation required for field
measurements; (c) procedures for obtaining field measurements in HVAC testing and balancing
and equipment testing; and (d) formats for recording and reporting results.
2.4 The field data collected and reported under this standard are intended for use by building
designers, operators, and users, and by manufacturers and installers of HVAC systems.

Yes

This standard prescribes a method for measuring air-change effectiveness in mechanically
ventilated spaces and buildings that meet specified criteria. The air-change effectiveness is a
measure of the effectiveness of outdoor air distribution to the breathing level within the ventilated
space. The method compares the age of air where occupants breathe to the age of air that would
occur throughout the space if the indoor air were perfectly mixed. The standard includes
measurement procedures and criteria for assessing the suitability of the test space for
measurements of air- change effectiveness. 2.1 The method of measuring air-change effectiveness
compares the age of air where occupants breathe to the age of air that would occur throughout the
test space if the indoor air were perfectly mixed.
2.2 The standard includes measurement procedures and criteria for assessing the suitability of the
test space for measurements of air-change effectiveness.

Yes

1. PURPOSE
The purpose of this standard is to provide design criteria for acceptable performance in
commercial cooking ventilation systems.
2. SCOPE
2.1 This standard covers the following: a. kitchen hoods, b. exhaust systems, and c. replacement
air systems.
2.2 This standard shall not be used to circumvent any safety, health, or environmental
requirements.

Yes

1. PURPOSE
The purpose of this standard is to define ventilation system design requirements that provide
environmental control for comfort, asepsis, and odor in health care facilities.
2. SCOPE
2.1 The requirements in this standard apply to patient-care areas and related support areas within
health care facilities, including hospitals, nursing facilities, and outpatient facilities. 2.2 This
standard applies to new buildings, additions to existing buildings, and those alterations to existing
buildings that are identified within this standard. 2.3 This standard considers chemical, physical,
and biological contaminants that can affect the delivery of medical care to patients; the
convalescence of patients; and the safety of patients, health care workers, and visitors.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Design

Yes, performance
ratings for ventilation
systems are covered in
this standard.

Yes

Testing

Yes, all test equipment
described is used to
determine performance
of HVAC systems

Yes

Testing

Yes, the testing
methods are used to
determine minimum
performance
requirements.

Yes

Design

Yes, spelled out in
Section 4 through
Section 7.

Yes

Design

Yes, spelled out in
Section 6 and Section
7.

Yes

STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Julius
Ballanco

Standard Number

ASHRAE/ACCA 1802012*

Colleen OASME B1.20.1-2013*
Brien

Standard Title

Referenced
Section in the
2015 UMC

Inspection and
Maintenance of
Commercial Building
HVAC
Systems

102.3.1, 1013.3

Pipe Threads, General
Purpose (Inch)

1211.2(3),
1211.3(7),
1211.11(3),
1211.12(2),
1308.5.7, E
506.7.1,
E 506.12.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

2.1 This standard provides minimum requirements for the HVAC system inspection and
maintenance practice in new and existing buildings. Where specifically noted in this standard,
different requirements apply. 2.2 The provisions of this standard do not apply to: 2.2.1 Singlefamily houses or multi-family structures of three or fewer stories above grade. 2.2.2 HVAC
equipment and portions of building systems that primarily provide for industrial, manufacturing,
or commercial processes 2.2.3 Other building HVAC systems or elements of building HVAC
systems that this standard specifically identifies. 2.3 This standard shall not be used to circumvent
any safety, health, or environmental requirements.

Testing

Yes, testing methods
are used to determine
performance of HVAC
system.

Yes

Yes

This National Standard covers dimensions and gaging of pipe threads for general purpose
applications. The types of threads included in this Standard are designated by specifying in
sequence the nominal pipe size, number of threads per inch, and thread series symbol. This
Standard does not include an allowance for coating or plating.

Design

Yes, spelled out in
section 1.4 through
section 3.1.5

Yes

Yes, spelled out in
section
Colleen OASME B16.1-2010*
Brien

Colleen OASME B16.3-2011*
Brien

Gray Iron Pipe Flanges
and Flanged Fittings:
Classes 25, 125, and
250

Malleable Iron
Threaded Fittings:
Classes 150 and 300

1308.5.10

Table 1210.1

Yes

Yes

Yes

Yes

Yes

Yes

This Standard covers Classes 25, 125, and 250 Gray Iron Pipe Flanges and Flanged Fittings. It
includes: pressure-temperature ratings, sizes and method of designating openings of reducing
fittings, marking, materials, dimensions and tolerances, bolting and gaskets, and pressure testing.

This Standard covers malleable iron threaded fittings, Classes 150 and 300. It also contains
provisions for using steel for caps and couplings in Class 150 for NPS 3/8 and smaller. This
Standard includes; pressure temperature ratings, size and method of designating openings of
reducing fittings, marking, material, dimensions and tolerances, threading, and coatings.

Design

Product/Material

3.1 through section 10,
and Mandatory
Appendix II for
specifications adopted
by reference

Yes, spelled out in
section 1.6 through
section 11

Yes

Yes

Material selection for fluid compatibility is not in this scope

Colleen OASME B16.5-2013*
Brien

Pipe Flanges and
Flanged Fittings: NPS
1⁄2 through NPS 24
Metric/Inch

Table 1210.1

Yes

Yes

Yes

This Standard covers pressure-temperature ratings, materials, dimensions, tolerances, marking,
testing, and methods of designating openings for pipe flanges and flanged fittings. Covers
Flanges with ratings class designations 150, 300, 400, 600, 900, and 1500 in sizes NPS ½
through NSP 24 and flanges with rating class designation 2500 in sizes NPS ½ through NPS 12.

Product/Material

This Standard is limited to flanges and flanged fittings made from cast of forged materials.

Colleen OASME B16.9-2012*
Brien

Factory-Made
Wrought Buttwelding
Fittings

Colleen OASME B16.11-2011
Brien

Forged Fittings,
Socket-Welding and
Threaded

Colleen OASME B16.15-2013*
Brien

Cast Copper Alloy
Threaded Fittings:
Classes 125 and 250

Colleen OASME B16.18-2012*
Brien

Cast Copper Alloy
Solder Joint Pressure
Fittings

Table 1210.1

Table 1210.1

Table 1210.1

Table 1210.1

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes, spelled out in
section
1.8 through section
8.2.4
No, proof testing for
fittings made to this
Standard is not
required.
No, Proof testing for
fittings made to this
Standard is not
required.

Yes

Yes

This Standard covers overall dimensions, tolerances, ratings, testing, and markings for wrought
factory-made buttwelding fittings in sizes NPS 1/2 through 48 (DN 15 through 1200).

Product/Material

Yes

This Standard covers ratings, dimensions, tolerances, marking, and material requirements for
forged fittings, both socket-welding and threaded, as illustrated in Tables 1 through 5 and Tables
I-1 through I-5, inclusive.

Product/Material

Yes

This Scope covers cast Classes 125 and 250 copper alloy threaded pipe fittings with provisions for
substituting wrought copper alloys for plugs, bushings, caps, and couplings in small sizes, This
Standard includes: pressure-temperature ratings, size and method of designating openings of
reducing pipe fittings, marking requirements, minimum requirements for casting quality and
materials, dimensions and tolerances in SI (metric) and U.S. customary units, threading
requirements, pressure test requirements, and pressure test requirements.

Product/Material

Yes, spelled out in
section 1.1 through
section 10.2

Yes

Yes

This Standard for cast copper alloy solder joint pressure fittings designed for use with copper
water tube, establishes requirements for: (a) pressure-temperature ratings; (b) abbreviations for
end connections; (c) sizes and method of designating openings of fittings; ((d) marking; (e)
material; (f) dimensions and tolerances; and (g) tests.

Product/Material

Yes, spelled out in
section 2.1 through
section 11

Yes
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Yes

STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Colleen OASME B16.20-2012*
Brien

Colleen OASME B16.22-2013*
Brien

Standard Title

Metallic Gaskets for
Pipe Flanges: RingJoint, Spiral-Wound,
and Jacketed

Wrought Copper and
Copper Alloy SolderJoint Pressure
Fittings

Colleen OASME B16.23-2011*
Brien

Cast Copper Alloy
Solder Joint Drainage
Fittings: DWV

Colleen OASME B16.24-2011*
Brien

Cast Copper Alloy
Pipe Flanges and
Flanged Fittings:
Classes 150, 300, 600,
900, 1500, and 2500

Colleen OASME B16.26-2013*
Brien

Cast Copper Alloy
Fittings for Flared
Copper Tubes

Colleen OASME B16.29-2012*
Brien

Wrought Copper and
Wrought Copper Alloy
Solder-Joint
Drainage FittingsDWV

Colleen OASME B16.51-2013*
Brien

Copper and Copper
Alloy Press-Connect
Pressure Fittings

Referenced
Section in the
2015 UMC

1308.5.10

Table 1210.1

Table 1210.1

Table 1210.1

Table 1210.1

Table 1210.1

Table 1210.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

This Standard covers materials, dimensions, tolerances, and markings for metal ring-joint gaskets,
spiral-wound metal gaskets, and metal-jacketed gaskets. These gaskets are dimensionally suitable
for use with flanges described in reference flange standards ASME B16.5, ASME B16.47, API
Specification 6A, and ISO 10423. This Standard covers spiral-wound metal gaskets and metaljacketed gaskets for use with raised-face and flat-face flanges.

Product/Material

No, performance and
testing referenced in
other standards.

Yes

Yes

This Standard establishes specifications for wrought copper and wrought copper alloy, solderjoint, seamless fittings, designed for use with seamless copper tube conforming to ASTM B 88
(water and general plumbing systems), B 280 (air conditioning and refrigeration service), and B
819 (medical gas systems), as well as fittings intended to be assembled with soldering materials
conforming to ASTM B 32, brazing materials conforming to AWS A5.8, or with tapered pipe
thread conforming to ASME B11.20.1. This Standard is allied with ASME B16.18, which covers
cast copper alloy pressure fittings, it provides requirements for fittings and ends suitable for
soldering. This Standards covers: pressure-temperature ratings, abbreviations for end connections,
size and method of designating openings of fittings, marking, material, dimensions and tolerances,
and tests.

Product/Material

Yes, spelled out in
section 2.1 through
section 12.3

Yes

Yes

The Standard establishes specifications for cast copper alloy solder joint drainage fittings,
designed for use in drain, waste, and vent (DWV) systems. These fittings are designed for use
with seamless copper tube conforming to ASTM B 306, Copper Drainage Tube (DWV), as well
as fittings intended to be assembled with soldering materials conforming to ASTM B 32, or
tapered pipe thread conforming to ASME B1.20.1. This standard is allied with ASME B16.29,
Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings - DWV. It provides
requirements for fitting ends suitable for soldering. This standard covers: (a) description; (b) pitch
(slope); (c) abbreviations for end connections; (d) sizes and methods for designing openings for
reducing fittings; (e) marking; (f) material; and (g) dimensions and tolerances.

Product/Material

No testing or
performance covered
in this standard.

Yes

Yes

This Standard covers cast copper alloy threaded-joint pipe flanges and blind pipe flanges having
rating class designation 150, 300, 600, 900, 1500, and 2500. This Standard also covers flanged
fittings having rating class designations 150 and 300. It establishes requirements for (a) pressuretemperature ratings (b) size and method of designating openings for reduced fittings (c) markings
(d) materials (e) dimensions (f) bolting and gaskets (g) tolerances (h) tests. This Standard also
provides dimensional requirements for flanged ends of valves conforming to MSS SP-80.

Product/Material

Yes, spelled out in
section 2.1 through
section 10.2.4

Yes

Yes

This Standard establishes specifications for cast copper alloy fittings and nuts used with flared
seamless copper tube conforming to ASTM B 88 (water and general plumbing systems). Included
are requirements for the following: (a) pressure rating, (b) size, (marking (c) material, (d)
dimensions, (f) threading, and (g) hydrostatic testing.

Product/Material

Yes, spelled out in
section 4 through
section 7

Yes

Yes

This Standard for wrought copper and wrought copper alloy solder-joint drainage fittings,
designed for use with copper drainage tube conforming to ASTM B 306, covers the following: (a)
description, (b) pitch, (c) abbreviations for end connections, (d) sizes and method of designating
openings for reducing fittings, (e) marking, (f) material, and (g) dimensions and tolerances.

Product/Material

No, however
dimensions and
tolerances are
specified in this
standard.

Yes

Yes

This Standard establishes requirements for cast copper alloy, wrought copper, and wrought
copper alloy, press-connect pressure fittings for use with hard drawn seamless copper water tube
conforming to ASTM B88 for piping systems conveying water. The press-connect system (tube,
fitting, and joint) conforming to this Standard is for use at a maximum pressure of 1 380 kPa (200
psi) over the temperature range from 0°C to 93°C (32°F to 200°F). This Standard provides
requirements for fittings suitable for press-connect joining and covers the following: (a) size
designations (b) pressure–temperature ratings (c) terminology (d) dimensions and tolerances (e)
materials (f) design qualification (g) required installation instructions (h) markings.

Product/Material

Yes, spelled out in
Section 6 and Section
8 through Section 14.

Yes

5

STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Colleen OASME B31.5-2013*
Brien

Colleen O- ASME B36.10M-2004
(R2010)2015*
Brien

Colleen O- ASME BPVC Section I20132015*
Brien

Standard Title

Refrigeration Piping
and Heat Transfer
Components

Welded and Seamless
Wrought Steel Pipe

Rules for Construction
of Power Boilers

Colleen O- ASME BPVC Section IV- Rules for Construction
2013 2015*
of Heating Boilers
Brien

Referenced
Section in the
2015 UMC

1109.1.1,
1109.1.2

1308.5.2.1(1)

1002.1(1),
Table 1003.2.1

1002.1(2)

1002.1, 1004.3,
1112.9.1,
1112.12,
1113.1, 1115.4,
Colleen O- ASME BPVC Section VIII- Rules for Construction
1115.4.1,
of Pressure Vessels
20132015*
Brien
1117.1(2),
Division 1
1117.1(3),
1117.2,
1209.1, D
113.6.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

500.1 Scope: Rules for this Code Section have been developed considering the needs for
applications that include piping and heat transfer components for refrigerants and secondary
coolants.
500.1.1 This Code prescribes requirements for the materials, design, fabrication, assembly,
erection, test, and inspection of refrigerant, heat transfer components, and secondary coolant
piping for temperatures as low as −320°F (−196°C), whether erected on the premises or factory
assembled, except as specifically excluded in the following paragraphs.

Design

Yes, testing and
performance required.

Yes

Yes

This Standard covers the standardization of dimensions of welded and seamless wrought steel
pipe for high or low temperatures and pressures. The word pipe is used, as distinguished from
tube, to apply to tubular products of dimensions commonly used for pipeline and piping systems.
Pipe NPS 12 (DN 300) and smaller have outside diameters numerically larger than their
corresponding sizes. In contrast, the outside diameters of tubes are numerically identical to the
size number for all sizes.

Product/Material

Yes, spelled out in
sections 7 and 9

Yes

All changes are shown as markups on the
updated standard.

Yes

This Code covers rules for construction of power boilers, electric boilers, miniature boilers, hightemperature water boilers, heat recovery steam generators, and certain fired pressure vessels to be
used in stationary service and includes those power boilers used in locomotive, portable, and
traction service. Reference to a paragraph includes all the subparagraphs and subdivisions under
that paragraph. The Code does not contain rules to cover all details of design and construction.
Where complete details are not given, it is intended that the manufacturer, subject to the
acceptance of the Authorized Inspector, shall provide details of design and construction which will
be as safe as otherwise provided by the rules in the Code. The scope of jurisdiction of Section I
applies to the boiler proper and to the boiler external piping. Superheaters, economizers, and other
pressure parts connected directly to the boiler without intervening valves shall be considered as
parts of the boiler proper, and their construction shall conform to Section I rules. Boiler external
piping shall be considered as that piping which begins where the boiler proper or isolable
superheater or isolable economizer terminates at: (a) the first circumferential joint for welding end
connections; or (b) the face of the first flange in bolted flanged connections; or (c) the first
threaded joint in that type of connection; and which extends up to and including the valve or
valves required by this Code.

Design

Yes, performance and
testing is required by
this standard.

Yes

Changes are listed in the summary of changes
listed on pages xLi-xLv

Design

Yes, spelled out in
Parts HG, HF, HFSubpart HW, HFSubpart HB, HC, HA,
and HLW of Section
IV

Yes

Changes are listed in the summary of changes
listed on pages xxxvi-xxxix

Design

Yes, spelled out
throughout Sections
and Subsections of
Division 1

Yes

Changes are listed in the summary of changes
listed on pages xlix-lv

Yes

Yes

HG-100 (a)The rules of Part HG apply to steam heating boilers, hot water heating boilers, and to
appurtenances thereto. They shall be used in conjunction with the specific requirements in part
HF, Boilers of Wrought Materials, Part HC, Cast Iron Boilers, and Part HA, Cast Aluminum
Boilers, whichever is applicable. The foreword provides the basis for these rules. Part HG is not
intended to apply to potable water heaters except as provided for in Part HLW. (b)This Part
contains mandatory requirements, specific prohibitions, and non-mandatory guidance for
materials, designs, fabrication, examination, inspection, testing, certification, and pressure relief.
HG-101.1 The rules of this Section are restricted to the following services: (a) steam boilers for
operation at pressures not exceeding 15 psi. (b) hot water heating boilers and hot water supply
boilers for operation at pressures not exceeding 160 psi. (c) hot water heating boilers and hot
water supply boilers for operation at temperatures not exceeding 250 deg. F, at or near the boiler
outlet, except that when some of the wrought materials permitted by Part HF are used, a lower
temperature are specified.

BPVC-VIII-1-20132015, Division 1 of Section VIII provides requirements applicable to the
design, fabrication, inspection, testing, and certification of pressure vessels operating at either
internal or external pressures exceeding 15 psig. Such pressure vessels may be fired or unfired.
Specific requirements apply to several classes of material used in pressure vessel construction, and
also to fabrication methods such as welding, forging and brazing. It contains mandatory and
nonmandatory appendices detailing supplementary design criteria, nondestructive examination
and inspection acceptance standards. Rules pertaining to the use of the U, UM and UV Code
symbol stamps are also included.
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STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Colleen OASME CSD-1-2012*
Brien

Standard Title

Controls and Safety
Devices for
Automatically Fired
Boilers

Dave Mann ASSE 1013-2011*

Reduced Pressure
Principle Backflow
Preventers and

Dave Mann ASSE 1017-2009*

Temperature Actuated
Mixing Valves for Hot
Water Distribution
Systems

Dave Mann ASSE 1061-2011 2015*

Arnie Rodio ASTM A53/A53M-2012

Arnie Rodio

Push-Fit Fittings

Pipe, Steel, Black and
Hot-Dipped, ZincCoated, Welded and
Seamless

Seamless Carbon Steel
ASTM A106/A106M-2013
Pipe for High2015
Temperature Service

ASTM A126-2004

Arnie Rodio (R2009R2014)

Gray Iron Castings for
Valves, Flanges, and
Pipe Fittings

Copper-Brazed Steel

Arnie Rodio ASTM A254/A254M-2012 Tubing

Referenced
Section in the
2015 UMC

1003.2.1

1202.2

1207.3.1

1211.2(1),
1211.3(5)

1308.5.2.1(2),
Table 1210.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

The rules of this Standard cover requirements for the assembly, installation, maintenance, and
operation of controls and safety devices on automatically operated boilers directly fired with gas,
oil, gas-oil, or electricity, subject to the service limitations, exclusions, and acceptance of other
listings in CG-120, CG-130, and CG-140, respectively. Burner or burner assemblies installed on
boilers or as a replacement burner shall comply with the requirements of CF-110 and CF-410 for
gas and oil firing, respectively. The use of a gaseous or oil fuel not listed in the definitions has not
been evaluated, and special considerations may be required. The rules of this Standard are
applicable to the following service: (a) all automatically fired boilers and burner assemblies,
regardless of fuel input ratings subject to the exclusions and acceptance to other listings of CG130 and CG-140, respectively (b) burners field-installed in automatically fired boilers.

Design

Yes, testing and
performance shall
comply with this
standard.

Yes

Yes

This Standard applies to Reduced Pressure Principle Backflow Preventers (RP) and Reduced
Pressure Principle Fire Protection Backflow Preventers (RPF). These assemblies consist of two
(2) independently-acting check valves, internally force loaded to a normally closed position and
separated by an intermediate chamber (or zone) in which there is a hydraulically operated relief
means for venting to atmosphere, internally force loaded to a normally open position. These
assemblies are designed to operate under continuous pressure conditions. This standard also
applies to Manifold Reduced Pressure Principle Backflow Assemblies consisting of two (2) or
more complete Reduced Pressure Principle Backflow Preventers in parallel.

Testing

Yes, spelled out in
sections 1.2.1 – 4.2

Yes

Yes

These devices are used for controlling in-line water temperatures in domestic potable hot water
systems and shall be installed at the hot water source. They are not intended for end use
application including emergency eyewash and shower equipment. They shall consist of a hot
water and a cold water inlet connection and a mixed water outlet connection, a thermal element
and a means for adjusting the mixed outlet water temperature.

Testing

Yes, spelled out in
sections 1.2.2 – 4.1

Yes

Yes

This standard applies to push-fit fittings that can be used with one or more of the following
materials: (1) PEX tubing complying with ASTM F876 or CSA B137.5. (2) Copper tubing hard
drawn Type K, L and M and annealed Type M not to exceed 3/8" nominal, complying with
ASTM B88. (3) CPVC tubing complying with ASTM D 2846 or CSA B137.6. (4) PE-RT tubing
complying with ASTM F 2769 or CSA B137.18. These fittings shall have a nominal size not to
exceed 2" CTS. These fittings shall be designed for continuous water service up to and including
100.0 psi (689.5 kPa) at 180.0 °F (82.2 °C). Push-fit fittings are not intended to be used in
temperature/ pressure relief valve drain lines unless they are tested and rated for excessive
conditions of 210.0 °F (98.89 °C) and 150.0 psi (1034.2 kPa), per ASME A112.4.1 or ASTM F
877.

Testing

Yes, spelled out in
section three of this
standard.

Yes

Yes

1.1 This specification2 covers seamless and welded black and hot-dipped galvanized steel pipe in
NPS 1⁄8 to NPS 26 [DN 6 to DN 650], inclusive, with nominal wall thickness as given in Table
X2.2 and Table X2.3. It shall be permissible to furnish pipe having other dimensions provided
that such pipe complies with all other requirements of this specification. Supplementary
requirements of an optional nature are provided and shall apply only when specified by the
purchaser.

Product/Material

Yes, test and
performance are
spelled out in this
code.

Yes

Product/Material

Yes, test and
performance are
spelled out in this
code.

Yes

All changes are shown as markups on the
updated standard.

No changes

1308.5.2.1(3),
Table 1210.1

Yes

Yes

Yes

1.1 This specification covers seamless carbon steel pipe for high-temperature service (Note 1) in
NPS l/S to NPS 48 [DN 6 to DN 1200] (Note 2) inclusive, with nominal (average) wall thickness
as given in ASME B 36.10M. It shall be permissible to furnish pipe having other dimensions
provided such pipe complies with all other requirements of this specification. Pipe ordered under
this specification shall be suitable for bending, flanging, and similar forming operations, and for
welding. When the steel is to be welded, it is presupposed that a welding procedure suitable to the
grade of steel and intended use or service will be utilized.

Table 1210.1

Yes

Yes

Yes

This specification covers three classes of gray iron for castings intended for use as valve pressure
retaining parts, pipe fittings, and flanges.

Product/Material

Yes, testing spelled
out in various sections
of this standard.

Yes

Yes

This specification covers double-wall, copper-brazed steel tubing suitable for general engineering
uses, particularly in the automotive, refrigeration, and stove industries for fuel lines, brake lines,
oil lines, heating and cooling units, and the like. The values stated in inch-pound units are to be
regarded as the standard.

Product/Material

Yes, spelled out in
sections 4.2 – 15.1

Yes

1308.5.3.1, D
109.1,
Table 1210.1

Yes

Yes
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All changes are shown as markups on the
updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Arnie Rodio

Standard Number

ASTM A420/A420M20132014

Standard Title

Piping Fittings of
Wrought Carbon Steel
and Alloy Steel for
Low-Temperature
Service

Arnie Rodio ASTM B32-2008 (R2014) Solder Metal

Arnie Rodio ASTM B42-2010 2015a

Arnie Rodio

ASTM B43-2009 2015

Billy Smith ASTM B75/B75M-2011

Seamless Copper
Pipe, Standard Sizes

Seamless Red Brass
Pipe, Standard Sizes

Seamless Copper
Tube

Referenced
Section in the
2015 UMC

Table 1210.1

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1 This specification2 covers wrought carbon steel and
alloy steel fittings of seamless and welded construction, covered by the latest revision of ASME B
16.9, ASME B 16.11, MSS SP-79, MSS SP-83, MSS SP-95, and MSS SP-97. Fittings differing
from these ASME and MSS standards shall be furnished in accordance with Supplementary
Requirement S58 of Specification A960/A960M. These fittings are for use in pressure piping and
pressure vessel service at low temperatures.

1211.3(6)

Yes

Yes

Yes

1.1 This specification covers solder metal alloys (commonly known as soft solders) used in nonelectronic applications, including but not limited to, tin-lead, tin-antimony, tin-antimony-coppersilver, tin-antimony-copper-silver-nickel, tin-silver, tin-copper-silver, and lead-tin-silver, used for
the purpose of joining together two or more metals at temperatures below their melting points.
Electronic grade solder alloys and fluxed and non-fluxed solid solders for electronic soldering
applications are not covered by this specification as they are under the auspices of IPC –
Association Connecting Electronic Industries. 1.1.1 These solders include those alloys having a
liquidus temperature not exceeding 800°F (430°C). 1.1.2 This specification includes solders in the
form of solid bars, ingots, powder and special forms, and in the form of solid and flux-core
ribbon, wire, and solder paste

Table 1210.1

Yes

Yes

Yes

This specification establishes the requirements for seamless copper pipe in all nominal or standard
pipe sizes, both regular and extra-strong, suitable for use in plumbing, boiler feed lines, and for
similar purposes.

Yes

This specification establishes requirements for seamless red brass (Copper Alloy UNS No.
C23000) pipe in nominal pipe sizes, both regular and extra-strong. In the annealed temper (O61),
the pipe is suitable for use in plumbing, boiler feed lines, and for similar purposes. In the drawn
general purpose temper (H58), the pipe is suitable for architectural applications, such as guard
railings and stair hand railings.

Table 1210.1

Table 1210.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

Yes

Yes

Yes

Yes

Yes

1.1 This specification establishes the requirements for seamless round, rectangular, and square
copper tube suitable for general engineering applications.
1.1.1 Tubes made from any of the following Copper UNS No. designations shall be supplied
unless otherwise specified in the contract or purchase order:
Copper UNS No. Type of Copper
C10100 Oxygen-free electronic
C10200 Oxygen-free without residual deoxidants
C10300 Oxygen-free, extra low phosphorus
C10800 Oxygen-free, low phosphorus
C12000 Phosphorus deoxidized, low residual phosphorus
C12200 Phosphorus deoxidized, high residual phosphorus

Billy Smith ASTM B88-2009 2014

Seamless Copper
Water Tube

1308.5.3.2, D
109.1,
Table 1210.1

Yes

Yes

Yes

This specification covers seamless copper alloy water tubes for general plumbing and similar
applications in fluid conveyance. These water tubes made from UNS C10200, C12000, and
C12200 copper alloys are commonly used with solder, flared, or compression-type fittings. The
type of copper water tube suitable for any particular application is determined by the internal or
external fluid pressure, by the installation and service conditions, and by local requirements.
Means of joining of bending are also factors which affect the selection of the type of tube to be
used.

Billy Smith ASTM B135-2010

Seamless Brass Tube

Table 1210.1

Yes

Yes

Yes

This specification covers seamless round and rectangular including square copper alloy tube in
straight lengths. The nominal compositions for the following ten alloys are specified: C22000,
C23000, C26000, C27000, C27200, C27400, C28000, C33000, C33200, C37000, C44300
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Product/Material

Yes, material shall
conform to minimum
mechanical properties

Yes

All changes are shown as markups on the
updated standard.

Product/Material

Yes, spelled out
throughout the
standard

Yes

No changes

Product/Material

Yes, testing spelled
out in various sections
of this standard.

Yes

All changes are lists on the summary of
changes on page 7

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are lists on the summary of
changes on page 7

Product/Material

Yes, spelled out in
sections 5.1 – 21.2.10

Yes

Product/Material

Yes, spelled out
throughout the
standard

Yes

Product/Material

Yes, spelled out in
sections 4.1 – 14.1

Yes

All changes are lists on the summary of
changes on page 7

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Billy Smith ASTM B210-2012

Standard Title

Aluminum and
Aluminum-Alloy
Drawn Seamless
Tubes

Billy Smith 2012e1

Aluminum and
Aluminum-Alloy
Seamless Pipe and
Seamless Extruded
Tube

Billy Smith ASTM B251-2010

General Requirements
for Wrought Seamless
Copper and CopperAlloy Tube

ASTM B241/B241M-

Billy Smith ASTM B280-2013

Billy Smith ASTM B302-2012

Billy Smith ASTM B447-2012a

Julius
Ballanco

ASTM B813-2010

Seamless Copper
Tube for Air
Conditioning and
Refrigeration Field
Service

Threadless Copper
Pipe, Standard Sizes

Welded Copper Tube

Liquid and Paste
Fluxes for Soldering
of Copper and Copper
Alloy Tube

Referenced
Section in the
2015 UMC

1308.5.3.3

1308.5.2.3,
1308.5.3.3

Table 1210.1

1308.5.3.2, D
109.1

Table 1210.1

Table 1210.1

1211.3(6)

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

This specification covers aluminum and aluminum-alloy drawn seamless tubes in straight lengths
and coils for general purpose and pressure applications in alloys, tempers, and thicknesses. Coiled
tubes are generally available only as round tubes with a wall thickness not exceeding 0.083 in.
and only in nonheat-treatable alloys. Alloy and temper designations are in accordance with ANSI
H35.1. The equivalent Unified Numbering System alloy designations are those proceeded by A9,
for example, A91100 for aluminum designation 1100 in accordance with Practice E 527. See
Specification B 483 for aluminum-alloy drawn tubes for general purpose applications;
Specification B 234 for aluminum-alloy drawn seamless tubes for condensers and heat
exchangers; and Specification B 241/B 241M for aluminum-alloy seamless pipe and seamless
extruded tube.

Product/Material

Yes, spelled out in
sections 4.1 – 22.1

Yes

Yes

1.1 This specification covers aluminum and aluminum–alloy seamless pipe in the alloys and
tempers and seamless extruded round tube in the alloys and tempers intended for pressure
applications. The standard sizes for seamless pipe are listed in Table 16.7 of ANSI H35.2 and
H35.2M. Nonstandard alloys, tempers, and sizes of pipe are produced as seamless extruded tube.
For other seamless drawn tubes, see Specification B210 or Specification B483/B483M. For
extruded tube see Specification B221, and for structural pipe and tube see Specification
B429/B429M. 1.2 Alloy and temper designations are in accordance with ANSI H35.1/H35.1M.
The equivalent Unified Numbering System alloy designations are preceded by A9.

Product/Material

Yes, spelled out in
sections 4.1 – 18.4

Yes

Yes

This specification covers a group of general requirements common to several wrought product
specifications. Unless otherwise specified in the purchase order, or in an individual specification,
these general requirements shall apply to copper and copper-alloy tube supplied under
Specifications B68, B75, B135, B466/B466M, and B743.

Product/Material

Yes, spelled out in
sections 4.1 – 14.2

Yes

Yes

1.1 This specification establishes the requirements for seamless copper tube intended for use in
the connection, repairs, or alternations of air conditioning or refrigeration units in the field. Note
1—Fittings used for soldered or brazed connections in air conditioning and refrigeration systems
are described in ASME Standard B16.22. Note 2—The assembly of copper tubular systems by
soldering is described in Practice B 828. Note 3—Solders for joining copper tubular systems are
described in Specification B 32. The requirements for acceptable fluxes for these systems are
described in Specification B 813. 1.2 The tube shall be produced from the following coppers, and
the manufacturer has the option to supply any one of them, unless otherwise specified: Copper
UNS No.: C10200, C12000, C12200

Product/Material

Yes, spelled out in
sections 4.2 – 24.2.3

Yes

Yes

This specification establishes requirements for threadless, seamless, deoxidized copper pipe (TP)
in straight lengths, in all nominal or standard pipe sizes, for piping systems that are assembled
with brazed-joint pipe fittings. The pipe shall be produced from either of coppers UNS Nos.
C10300 or C12200.

Product/Material

Yes, spelled out in
sections 5.1 – 21.1

Yes

Yes

This specification establishes the requirements for welded copper tube with a longitudinal seam
free of filler metal produced from sheet or strip of the following coppers: Copper UNS Nos.
C10100, C10200, C10300, C10800, C11000, C12000, C12200, C14200 1.2 Unless otherwise
specified in the contract or purchase order, product furnished of any listed copper, with the
exception of copper C11000, shall be considered acceptable. 1.2.1 Copper C11000 welded tube
shall not be used in applications where hydrogen embrittlement during heating is a concern.

Product/Material

Yes, spelled out in
sections 6.1.1 – 24.1

Yes

Yes

1.1 This specification establishes the requirements and test methods for liquid and paste fluxes for
joining by soldering of copper and copper alloy tube and fittings in plumbing, heating, air
conditioning, mechanical, fire sprinkler, and other similar systems. Note 1—This specification
does not apply to fluxes intended for electronic applications. 1.2 Solder fluxes are to be tested in
accordance with the requirements of this specification by an independent testing laboratory.
Testing, measuring equipment, and inspection facilities shall be of sufficient accuracy and quality
to comply with the requirements of this specification.

Product/Material

Yes, spelled out in
sections 3.1 – 14.2.3
and 20.1 – 21.1

Yes

9

STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Julius
Ballanco

Julius
Ballanco

Julius
Ballanco

Julius
Ballanco

Julius
Ballanco

Standard Number

Standard Title

Making Capillary
Joints by Soldering of
ASTM B828-2002 (R2010) Copper and Copper
Alloy Tube and
Fittings

ASTM C315-2007 (R2011)

Clay Flue Liners and
Chimney Pots

ASTM C411-2011

Hot-Surface
Performance of HighTemperature Thermal
Insulation

ASTM D1693-2013 2015

Environmental StressCracking of Ethylene
Plastics

Poly (Vinyl Chloride)
(PVC) Plastic Pipe,
ASTM D1785-2012 2015*
Schedules 40, 80,
and 120

Referenced
Section in the
2015 UMC

1211.3(6)

803.1.11.1

604.1.2

Table 1210.1

Table 1210.1,
Table E 505.5

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1 This practice describes a procedure for making capillary joints by soldering of copper and
copper alloy tube and fittings. 1.2 This procedure is applicable to pressurized systems such as
plumbing, heating, air conditioning, refrigeration, mechanical, fire sprinkler, and other similar
systems. ASME B31.5 and B31.9 reference the techniques used for satisfactory joint preparation.
It is also used in the assembly of nonpressurized systems such as drainage, waste, and vent. 1.3 It
is not applicable to the assembly of electrical or electronic systems. 1.4 Tube and fittings are
manufactured within certain tolerances to provide for the small variations in dimensions
associated with manufacturing practice. Applicable specifications are listed in Appendix X1. 1.5
A variety of solders are available that will produce sound, leak-tight joints. Choice of solder will
depend upon the type of application and on local codes. For potable water systems, only lead-free
solders shall be used, some of which are described in Specification B32.

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Installation

Yes, spelled out in
sections 1.5 - 6.5.3

Yes

Product/Material

References sample
criteria that shall
comply with
referenced test
standards

Yes

Yes

STAFF NOTES

Yes

1.1 This specification establishes the criteria for acceptance, prior to installation, of clay flue liners
and chimney pots used for conveying hot gases in masonry chimneys.

Yes

1.1 This test method covers the determination of the performance of commercial sizes of both
block and pipe forms of thermal insulating materials when exposed to simulated hot surface
application conditions. The term “hot-surface performance” has reference to a simulated usetemperature test in which the heated testing surface is in a horizontal position. 1.2 This test
method refers primarily to high-temperature insulations that are applicable to hot-side
temperatures in excess of 200°F (93°C). It is used for materials such as preformed insulations,
insulating cements, blankets, and the like, by proper laboratory preparation of the samples. 4.1
Performance in service is the final measure of value for a thermal insulation, but simulative service
tests give useful indications. One type involves application for a specified time to a surface heated
at a temperature approximately that of intended service, and noting during the test and afterward,
changes in the material and its properties. Measurement of these changes are used for predicting
what occurs in service as a result of exposure to temperatures corresponding to those of the tests.

Testing

Yes, insulation and
material performance
measured in this
standard.

Yes

1.1 This test method covers the determination of the susceptibility of ethylene plastics, as defined
in Terminology D883, to environmental stress-cracking when subjected to the conditions herein
specified. Under certain conditions of stress and in the presence of environments such as soaps,
wetting agents, oils, or detergents, ethylene plastics may exhibit mechanical failure by cracking.

Testing

Yes, spelled out
throughout the
standard

Yes

All changes are lists on the summary of
changes on page 11

Yes

This specification covers poly(vinyl chloride) (PVC) pipe made in Schedule 40, 80, and 120 sizes
and pressure-rated for water (see Appendix X1). Included are criteria for classifying PVC plastic
pipe materials and PVC plastic pipe, a system of nomenclature for PVC plastic pipe, and
requirements and test methods for materials, workmanship, dimensions, sustained pressure, burst
pressure, flattening, and extrusion quality. Methods of marking are also given. 1.2 The products
covered by this specification are intended for use with the distribution of pressurized liquids only,
which are chemically compatible with the piping materials. Due to inherent hazards associated
with testing components and systems with compressed air or other compressed gases some
manufacturers do not allow pneumatic testing of their products. Consult with specific
product/component manufacturers for their specific testing procedures prior to pneumatic testing.
Note 2 This standard specifies dimensional, performance and test requirements for plumbing and
fluid handling applications, but does not address venting of combustion gases. CPVC plastic
pipes, Schedules 40 and 80, which were formerly included in this specification, are now covered
by Specification F 441/ F441M.

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are lists on the summary of
changes on page 11
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Julius
Ballanco

Julius
Ballanco

Julius
Ballanco

Standard Number

Standard Title

Poly (Vinyl Chloride)
ASTM D 2241-2009 2015* (PVC) Pressure-Rated
Pipe (SDR Series)

Threaded Poly (Vinyl
Chloride) (PVC)
ASTM D2464-2013 2015*
Plastic Pipe Fittings,
Schedule 80

Poly (Vinyl Chloride)
(PVC) Plastic Pipe
ASTM D2466-2013 2015*
Fittings, Schedule
40

Referenced
Section in the
2015 UMC

Table 1210.1,
Table E 505.5

Table 1210.1,
Table E 505.6

Table 1210.1,
Table E 505.6

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1 This specification covers poly (vinyl chloride) (PVC) pipe made in standard thermoplastic
pipe dimension ratios and pressure rated for water (see appendix). Included are criteria for
classifying PVC plastic pipe materials and PVC plastic pipe, a system of nomenclature for PVC
plastic pipe, and requirements and test methods for materials, workmanship, dimensions,
sustained pressure, burst pressure, flattening, and extrusion quality. Methods of marking are also
given. 1.2 The products covered by this specification are intended for use with the distribution of
pressurized liquids only, which are chemically compatible with the piping materials. Due to
inherent hazards associated with testing components and systems with compressed air or other
compressed gases, some manufacturers do not allow pneumatic testing of their products. Consult
with specific product/component manufacturers for their specific testing procedures prior to
pneumatic testing. Note 2—This standard specifies dimensional, performance and test
requirements for plumbing and fluid handling applications, but does not address venting of
combustion gases. Note 3—CPVC plastic pipe (SDR-PR), which was formerly included in this
specification, is now covered by Specification F442/F442M. Note 5—PVC pipe made to this
specification is often belled for use as line pipe. For details of the solvent cement bell, see
Specification D2672 and for details of belled elastomeric joints, see Specifications D3139 and
D3212.

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are lists on the summary of
changes on page 9

Yes

1.1 This specification covers poly(vinyl chloride) (PVC) threaded Schedule 80 pipe fittings.
Included are requirements for materials, workmanship, dimensions, and burst pressure. Note
1Threaded CPVC plastic pipe fittings, Schedule 80, which were formerly included in this
standard, are now covered by Specification F 437. 1.2 The products covered by this specification
are intended for use with the distribution of pressurized liquids only, which are chemically
compatible with the piping materials. Due to inherent hazards associated with testing components
and systems with compressed air or other compressed gases some manufacturers do not allow
pneumatic testing of their products. Consult with specific product/component manufacturers for
their specific testing procedures prior to pneumatic testing. 4.1.1 Fittings covered by this
specification are normally molded. In-line fittings, such as couplings, unions, bushings, caps,
nipples, etc., shall be molded or machined from extruded stock. 5.1 This specification covers PVC
pipe fittings made from five PVC plastics classified in Specification D1784. These are PVC
12454, 13354, 11443, and 14333.

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are lists on the summary of
changes on page 5

Yes

This specification covers poly (vinyl chloride) (PVC) Schedule 40 pipe fittings. Included are
requirements for materials, workmanship, dimensions, and burst pressure.
Note 1 Socket-type CPVC plastic pipe fittings, Schedule 40, which were formerly included in this
standard, are now covered by Specification F 438.
1.2 The products covered by this specification are intended for use with the distribution of
pressurized liquids only, which are chemically compatible with the piping materials. Due to
inherent hazards associated with testing components and systems with compressed air or other
compressed gases, some manufacturers do not allow pneumatic testing of their products. Consult
with specific product/component manufacturers for their specific testing procedures prior to
pneumatic testing.
1.3 Fitting such as unions, flanges, special plastic-to-metal transitions and appurtenances intended
for use with PVC piping are covered under specification F 1970.
4.1 This specification covers Schedule 40 PVC pipe fittings, made from four PVC plastic
compounds and intended for use with Iron Pipe Size (IPS) outside-diameter plastic pipe.
4.1.1 Fittings covered by this specification are normally molded. In-line fittings, such as
couplings, bushings, caps, nipples, etc., shall be molded or machined from extruded stock.
4.1.2 Fittings fabricated by welding are not included in this specification.

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are lists on the summary of
changes on page 6
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Julius
Ballanco

Standard Number

Standard Title

Poly (Vinyl Chloride)
(PVC) Plastic Pipe
ASTM D2467-2013a 2015*
Fittings, Schedule
80

Referenced
Section in the
2015 UMC

Table 1210.1,
Table E 505.6

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1 This specification covers poly vinyl chloride) (PVC) Schedule 80 pipe fittings. Included are
requirements for materials, workmanship, dimensions, and burst pressure. Note 1 CPVC plastic
pipe fittings, which were formerly included in this standard, are now covered in Specification F
439.
1.2 The products covered by this specification are intended for use with the distribution of
pressurized liquids only, which are chemically compatible with the piping materials. Due to
inherent hazards associated with testing components and systems with compressed air or other
compressed gases, some manufacturers do not allow pneumatic testing of their products. Consult
with specific product/component manufacturers for their specific testing procedures prior to
pneumatic testing.
4.1 This specification covers Schedule 80 PVC pipe fittings, socket-type, made from four PVC
plastic compounds and intended for use with Iron Pipe Size (IPS) outside-diameter plastic pipe.
Fittings covered by this specification are normally molded. Fittings fabricated by back welding or
butt fusion are not included in this specification.
This specification covers PVC pipe fittings made from five PVC plastics. These are PVC 12454,
433545, 11443, and 14333.

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are lists on the summary of
changes on page 8

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are lists on the summary of
changes on page 17

Shabbir ASTM D2513-2013
Rawalpindiw
e1
2014 *
ala

1308.5.4,
1308.5.4.2.2,
Polyethylene (PE) Gas
1308.5.9.2,
Pressure Pipe, Tubing,
1311.1.7.1(1),
and Fittings
D 109.3, Table
1210.1

Yes

Yes

Yes

This specification covers requirements and test methods for material dimensions and tolerances,
hydrostatic burst strength, chemical resistance, and rapid crack resistance of polyethylene pipe,
tubing, and fittings for use in fuel gas mains and services for direct burial and reliner applications.
The pipe and fittings covered by this specification are intended for use in the distribution of
natural gas. Requirements for the qualifying of polyethylene systems for use with liquefied
petroleum gas are also covered. This specification does not cover threaded pipe.

Shabbir
Rawalpindiw ASTM D2564-2012*
ala

Solvent Cements for
Poly (Vinyl Chloride)
(PVC) Plastic
Piping Systems

1211.11(2),
E 506.12.1

Yes

Yes

Yes

This specification covers requirements for poly (vinyl chloride) (PVC) solvent cements to be used
in joining poly (vinyl chloride) piping systems.

Product/Material

Yes, spelled out in
sections 4.1 – 9.1

Yes

Shabbir
ASTM D 2609-2002
Rawalpindiw (R2008) 2015*
ala

Plastic Insert Fittings
for Polyethylene (PE)
Plastic Pipe

Table 1210.1

Yes

Yes

Yes

This specification covers plastic insert fittings for polyethylene (PE) plastic pipe; and also PVC
insert fittings for PE to PVC pipe transition. Included are requirements for materials,
workmanship, dimensions, and burst pressure.

Product/Material

Yes, spelled out
throughout the
standard

Yes

Product/Material

Yes, spelled out in
sections 5.4 – 9.2

Yes

Testing

Yes, spelled out in this
standard.

Yes

Shabbir
ASTM D2683Rawalpindiw 2010e12014*
ala

Shabbir
Rawalpindiw ASTM D2837-2013e1
ala

Socket-Type
Polyethylene Fittings
for Outside DiameterControlled
Polyethylene Pipe and
Tubing

Obtaining Hydrostatic
Design Basis for
Thermoplastic Pipe
Materials or Pressure
Design Basis for
Thermoplastic Pipe
Products

All changes are lists on the summary of
changes on page 4

1. Scope* 1.1 This specification covers polyethylene socket-type fittings for use with outside
diameter-controlled polyethylene pipe as specified by Specifications D3035 and D2513.
Requirements for materials, workmanship, dimensions, and pressure performance are included.
Where applicable in this specification, “ pipe” shall mean “pipe and tubing.”
E 506.9.1,
Table 1210.1,
Table E 505.6

Table 1210.1

Yes

Yes

Yes

Yes

Yes

Yes

4.1 This specification covers polyethylene fittings of the socket type made as specified in 5.1 and
5.2 4.1.1 Fittings covered by this specification are normally molded. In-line fittings such as
couplings, unions, bushings, caps, nipples, etc., may be extruded or machined from extruded
stock. Special fittings such as transition fittings and tapping teets shall be assembled and
fabricated in accordance with procedures agreed upon between the manufacturer and
thepurchaser. 4.1.2 Fittings covered by this specification are intended to be joined by heat fusion
to PE pipe. 4.1.3 Fittings intended for use in the distribution of natural gas or petroleum fuels
shall also meet the requirements of Specification D2513.

1.1 This test method measures the sewn seam strength in woven fabrics by applying a force
perpendicular to the sewn seams. NOTE 1—The grab test procedure in Test Method D5034 shall
be used to determine any characteristic in fabric that can affect the measurement of sewn seam
strength. 1.1.1 This test method is applicable to sewn seams obtained from a previously sewn
article or seams sewn with fabric samples using either a specific seam assembly (see Table 1), or
production seam assemblies. 1.2 This test method is used when a breaking force to rupture, a
minimum elongation, or both are required to determine the sewn seam strength, seam slippage, or
seam integrity of a particular fabric for a specified end use. NOTE 2—This test method is used in
conjunction with Test Method D5034, which is used to measure breaking force and elongation of
textile fabrics. Sewn seams in woven fabrics can fail due to rupture, slippage, or any combination
thereof. Rupture can be further categorized as failure or fabric, or sewing thread, or seam
slippage. 1.3 This test method does not predict actual wear performance of a seam.
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All changes are lists on the summary of
changes on page 16

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Shabbir
ASTM D2846/D2846MRawalpindiw 2009be1 2014*
ala

Standard Title

Chlorinated Poly
(Vinyl Chloride)
(CPVC) Plastic Hotand
Cold-Water
Distribution Systems

Referenced
Section in the
2015 UMC

1211.2(2), E
506.7.2,
Table 1210.1,
Table E 505.5,
Table E 505.6

Shabbir
ASTM D3035Rawalpindiw 2012e22015*
ala

Polyethylene (PE)
Plastic Pipe (DR-PR)
Based on Controlled
Outside Diameter

Shabbir
ASTM D3139-1998
Rawalpindiw (R2011)*
ala

Joints for Plastic
Pressure Pipes Using
Flexible Elastomeric
Seals

1211.11(1)

Shabbir
Rawalpindiw ASTM D3261-2012e1*
ala

Butt Heat Fusion
Polyethylene (PE)
Plastic Fittings for
Polyethylene
(PE) Plastic Pipe and
Tubing

E 506.9.1,
Table 1210.1,
Table E 505.6

Shabbir
Polyethylene Plastics
Rawalpindiw ASTM D3350-2012e1 2014 Pipe and Fittings
Materials
ala

Table 1210.1,
Table E 505.5

Table 1210.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

This specification covers requirements, test methods, and methods of marking for chlorinated
poly(vinyl chloride) plastic hot- and cold-water distribution system components made in one
standard dimension ratio and intended for water service up to and including 180°F (82°C). These
components comprise pipe and tubing, socket-type fittings, street fittings, plastic-to-metal
transition fittings, solvent cements, and adhesives. Requirements and methods of test are included
for materials, workmanship, dimensions and tolerances, hydrostatic sustained pressure strength,
and thermocycling resistance. The components covered by this specification are intended for use
in residential and commercial, hot and cold, potable water distribution systems. 1.2 The products
covered by this specification are intended for use with the distribution of pressurized liquids only,
which are chemically compatible with the piping materials. Due to inherent hazards associated
with testing components and systems with compressed air or other compressed gases some
manufacturers do not allow pneumatic testing of their products.

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are lists on the summary of
changes on page 12

Yes

This specification covers polyethylene (PE) pipe made in thermoplastic pipe dimension ratios
based on outside diameter and pressure rated for water. Included are criteria for classifying PE
plastic pipe materials and PE plastic pipe, a system of nomenclature for PE plastic pipe, and
requirements and test methods for materials, workmanship, dimensions, sustained pressure, burst
pressure, and environmental stress cracking. Methods of marking are also given. All pipes
produced under this specification may be used for the transport of water, industrial process
liquids, effluents, slurries, municipal sewage, etc. The user should consult the manufacturer to
determine whether the material being transported is compatible with polyethylene pipe and will
not affect the service life beyond limits acceptable to the user.

Product/Material

Yes, spelled out in
sections 5.1 – 8.1

Yes

Yes

This specification covers the types of joints required for plastic pipe pressure systems with a wall
thickness equal to or greater than that of SDR 64 and intended for use in supply and distribution
lines for water, using flexible elastomeric seals. This specification covers the test requirements,
test method, and materials. The test methods described are not intended to be routine quality
control tests, but are to evaluate the performance characteristics of the joint.

Product/Material

Yes, spelled out in
sections 4.1 – 10.1

Yes

Yes

This specification covers polyethylene (PE) butt fusion fittings for use with polyethylene pipe (IPS
and ISO) and tubing (CTS). Included are requirements for materials, workmanship, dimensions,
marking, sustained pressure, and burst pressure.

Product/Material

Yes, spelled out in
sections 6.1 – 11.1

Yes

Yes

1.1 This specification covers the identification of polyethylene plastic pipe and fittings materials in
accordance with a cell classification system. It is not the function of this specification to provide
specific engineering data for design purposes, to specify manufacturing tolerances, or to determine
suitability for use for a specific application. 1.2 Polyethylene plastic materials, being
thermoplastic, are reprocessable and recyclable (Note 2). This specification allows for the use of
those polyethylene materials, provided that all specific requirements of this specification are met.
NOTE 1—The notes in this specification are for information only and shall not be considered part
of this specification. NOTE 2—See Guide D5033 for information and definitions related to
recycled plastics. 4.1 Polyethylene plastic pipe and fittings compounds are classified in
accordance with density, melt index, flexural modulus, tensile strength at yield, slow crack growth
resistance, and hydrostatic strength classification.

Testing

Yes, material
performance tests are
spelled out in this
standard.

Yes
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Standard Title

Shabbir
Surface Burning
ASTM
E84-2013a
2015a*
Characteristics of
Rawalpindiw
Building Materials
ala

Dave Dias ASTM E814-2013a*

Fire Tests of
Penetration Firestop
Systems

Dave Dias

Specimen Preparation
and Mounting of Pipe
and Duct Insulation
ASTM E2231-2009 2015*
Materials to Assess
Surface Burning
Characteristics

Dave Dias

ASTM E2336-2004
(R2013)2014*

Dave Dias ASTM F437-2009 2015*

Dave Dias ASTM F438-2009 2015*

Fire Resistive Grease
Duct Enclosure
Systems

Threaded Chlorinated
Poly (Vinyl Chloride)
(CPVC) Plastic Pipe
Fittings, Schedule 80

Socket-Type
Chlorinated Poly
(Vinyl Chloride)
(CPVC) Plastic Pipe
Fittings, Schedule 40

Referenced
Section in the
2015 UMC

214.0, 508.9,
602.2,
604.1.2, 1201.2

507.3.4, 507.3.5

604.1.2

507.3.2.2,
507.3.5

Table 1210.1,
Table E 505.6

Table 1210.1,
Table E 505.6

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Yes

Step 5
scope of standard

Step 6
TYPE OF STANDARD:

1.1 This fire-test-response standard for the comparative surface burning behavior of building
materials is applicable to exposed surfaces such as walls and ceilings. The test is conducted with
the specimen in the ceiling position with the surface to be evaluated exposed face down to the
ignition source. The material, product, or assembly shall be capable of being mounted in the test
position during the test. Thus, the specimen shall either be self-supporting by its own structural
quality, held in place by added supports along the test surface, or secured from the back side.
1.2 The purpose of this test method is to determine the relative burning behavior of the material
by observing the flame spread along the specimen.
1.3 Testing of materials that melt, drip, or delaminate to such a degree that the continuity of the
flame front is destroyed, results in low flame spread indices that do not relate directly to indices
obtained by testing materials that remain in place.

Yes

This test method is applicable to firestop systems of various materials and construction. Firestop
systems are intended for use in openings in fire-resistive walls and floors that are evaluated in
accordance with Test Methods E119. Tests conducted in conformance with this test method
record firestop system performance during the test exposure; but such tests shall not be construed
to determine suitability of the firestop system for use after test exposure. This test method also
measures the resistance of firestop systems to an external force stimulated by a hose stream.
However, this test method shall not be construed as determining the performance of the firestop
system during actual fire conditions when subjected to forces such as failure of cable support
systems and falling debris. This test method does not apply to membrane penetrations of a floorceiling assembly or roof-ceiling assembly that are tested as part of the assembly in accordance
with Test Methods E119. This test method does not apply to membrane penetrations of loadbearing walls.

Yes

1.1 This practice describes procedures for specimen preparation and mounting when testing pipe
and duct insulation materials to assess flame spread and smoke development as surface burning
characteristics using Test Method E84. 1.2 If the pipe or duct insulation materials to be tested are
reflective insulation materials (see 3.2.10 and 3.2.11), the materials shall be tested using the
procedures for specimen preparation and mounting described in Practice E2599 and not the
procedures described in 6.1 through 6.6. 1.3 Testing is conducted with Test Method E84. 1.4 This
practice does not provide pass/fail criteria that can be used as a regulatory tool.

Yes

These test methods evaluate the enclosure materials and
the grease duct enclosure systems using the following test
methods: noncombustibility, fire resistance, durability, internal
fire, and fire-engulfment with a through-penetration fire stop.

Yes

1.1 This specification covers chlorinated poly(vinyl chloride) (CPVC) threaded Schedule 80 pipe
fittings. Included are requirements for materials, workmanship, dimensions, and burst pressure.
Note 1—The CPVC fittings covered by this specification were covered previously in Specification
D 2464. 1.2 The products covered by this specification are intended for use with the distribution
of pressurized liquids only, which are chemically compatible with the piping materials. Due to
inherent hazards associated with testing components and systems with compressed air or other
compressed gases some manufacturers do not allow pneumatic testing of their products. Consult
with specific product/component manufacturers for their specific testing procedures prior to
pneumatic testing.

Yes

This specification covers chlorinated poly (vinyl chloride) (CPVC) Schedule 40 socket-type pipe
fittings. Included are requirements for materials, workmanship, dimensions, and burst pressure.
This specification covers Schedule 40 CPVC pipe fittings, socket-type, intended for use with Iron
Pipe Size (IPS) outside-diameter plastic pipe. The products covered by this specification are
intended for use with the distribution of pressurized liquids only, which are chemically compatible
with the piping materials.
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Testing

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Yes, spelled out
throuhout the standard
This is a fire rating test
for material

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Yes

All changes are shown as markups on the
updated standard.

Yes, test standard
clearly defined in
sections 5.1 through
section 11.3

Testing

This is a fire rating test
for material The intent
of this test method is
to develop data to
assist others in
determining the
suitability of the
firestops for use where
fire resistance is
required.

Yes

Testing

Yes, testing for
material performance
spelled out in this
standard.

Yes

All changes are shown as markups on the
updated standard.

Testing

Yes, testing spelled
out in this standard.

Yes

All changes are shown as markups on the
updated standard.

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are lists on the summary of
changes on page 5

Yes

All changes are lists on the summary of
changes on page 6

Yes, spelled out
throughout the
standard
Product/Material

Note 1—The CPVC
fittings covered by this
standard were covered
previously in
Specification D 2466.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Dave Dias ASTM F439-2013*

Dave Dias

ASTM F441/F441M2013e1 2015*

Standard Title

Chlorinated Poly
(Vinyl Chloride)
(CPVC) Plastic Pipe
Fittings, Schedule 80

Chlorinated Poly
(Vinyl Chloride)
(CPVC) Plastic Pipe,
Schedules 40 and 80

Referenced
Section in the
2015 UMC

Table 1210.1,
Table E 505.6

Table 1210.1,
Table E 505.5

Chlorinated Poly
(Vinyl Chloride)
(CPVC) Plastic Pipe
(SDR-PR)

1211.2(2),
Table 1210.1,
Table E 505.5

Dave Dias ASTM F493-2010 2014*

Solvent Cements for
Chlorinated Poly
(Vinyl Chloride)
(CPVC) Plastic Pipe
and Fittings

1211.2(2), E
506.7.2

Dave Dias ASTM F656-2010 2015*

Primers for Use in
Solvent Cement Joints
of Poly (Vinyl
Chloride) (PVC)
Plastic Pipe and
Fittings

Dave Dias

Dave Dias

ASTM F442/442M2013e1*

Crosslinked
ASTM F876-2013a 2015a* Polyethylene (PEX)
Tubing

Dave Dias ASTM F877-2011a*

Crosslinked
Polyethylene (PEX)
Plastic Hot- and ColdWater Distribution
Systems

1211.2(2),
1211.11(2),
E 506.7.2, E
506.12.1

1211.4, Table
1210.1,
Table E 505.5

Table 1210.1,
Table E 505.5,
Table E 505.6

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

This specification covers chlorinated poly (vinyl chloride) (CPVC) Schedule 80 pipe fittings.
Included are requirements for materials, workmanship, dimensions, and burst pressure. Note
1—The threaded CPVC fittings covered by this specification were covered previously in
Specification F 437. This specification covers Schedule 80 CPVC pipe fittings, intended for use
with Iron pipe Size (IPS) outside-diameter plastic pipe.

Product/Material

Yes, spelled out in
section 5.2 through
section 9.1

Yes

Yes

This specification covers chlorinated poly(vinyl chloride) (CPVC) pipes made in Schedule 40 and
80 sizes and pressure-rated for water. Included here are the criteria for classifying CPVC plastic
pipe materials and CPVC plastic pipes, a system of nomenclature for CPVC plastic pipes, and
requirements and test methods for materials, workmanship, dimensions, sustained pressure, burst
pressure, accelerated regression, flattening resistance, and extrusion quality. These pipes are
intended for use with the distribution of pressurized liquids only, which are chemically compatible
with the piping materials.

Product/Material

Yes, testing spelled
out in various sections
of this standard. Note:
The CPVC pipe
covered by this
specification was
covered previously in
Specification D1785.

Yes

Yes

This specification covers chlorinated poly (vinyl chloride) (CPVC) pipe made in standard
thermoplastic pipe dimension ratios and pressure rated for water. Included are criteria for
classifying CPVC plastic pipe materials and CPVC plastic pipe, and requirements and test
methods for materials, workmanship, dimensions, sustained pressure, burst pressure, flattening,
and extrusion quality. Methods of marking are also given. The products covered by this
specification are intended for use with the distribution of pressurized liquids only, which are
chemically compatible with the piping materials.

Product/Material

Yes, spelled out in
section 5.2 through
section 9.1 Note: The
CPVC pipe covered by
this specification was
covered previously in
Specification D2241.

Yes

Yes

1.1 This specification provides requirements for chlorinated poly (vinyl chloride) (CPVC) solvent
cements to be used in joining chlorinated poly(vinyl chloride) pipe, tubing, and socket-type
fittings. 1.2 CPVC solvent cements are used with CPVC 41 chlorinated poly(vinyl chloride) pipe,
tubing, and fittings, which meet Class 23447 as defined in Specification D1784.

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are lists on the summary of
changes on page 5

Yes

This specification covers requirements for primers for use with poly(vinyl chloride) (PVC) pipe
and fittings that are to be joined by PVC solvent cements meeting the requirements of
Specification D2564. These primers are used in pressure and no pressure applications with plain
end pipe and either socket-type fittings or bell end pipe. The primer shall be an organic liquid with
water-like viscosity and shall not contain any undissolved particles. Materials shall be tested and
shall conform to the specified values of dissolving ability and stability.

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are lists on the summary of
changes on page 3

Yes

1.1 This specification covers crosslinked polyethylene (PEX) tubing that incorporates an optional
polymeric inner, middle or outer layer and that is outside diameter controlled, made in nominal
SDR9 tubing dimension ratios except were
noted, and pressure rated for water at three temperatures (see Appendix X1). Included are
requirements and test methods for material, workmanship, dimensions, burst pressure, hydrostatic
sustained pressure, excessive temperature pressure, excessive temperature-pressure,
environmental stress cracking, stabilizer
functionality, bent-tube hydrostatic pressure, oxidative stability in potable chlorinated water, and
degree of crosslinking. Requirements for tubing markings are also given.

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are lists on the summary of
changes on page 11

Yes

This specification covers requirements, test methods, and methods of marking for crosslinked
polyethylene plastic hot- and cold-water distribution systems components made in one standard
dimension ratio and intended for 100 psi (0.69 MPa) water service up to and including a
maximum working temperature of 180°F (82°C). Components are comprised of tubing and
fittings. Requirements and test methods are included for materials, workmanship, dimensions and
tolerances, burst pressure, sustained pressure, excessive temperature and pressure, temperature
cycling tests, and bend strength. Also included are tests related to system malfunctions. The
components covered by this specification are intended for use in residential and commercial, hot
and cold, potable water distribution systems as well as sealed central heating, including underfloor heating systems.

Product/Material

Yes, spelled out in
section 4.1 through
section 9.1

Yes
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Dave Dias ASTM F1055-2013*

Dave Dias ASTM F1281-2011*

Dave Dias ASTM F1282-2010*

Dave Dias

Standard Title

Referenced
Section in the
2015 UMC

Electrofusion Type
Polyethylene Fittings
for Outside Diameter
Controlled
Polyethylene and
Crosslinked
Polyethylene
(PEX) Pipe and
Tubing

E 506.9.2
Table 1210.1,
Table E 505.6

Crosslinked
Polyethylene/Aluminu
m/Crosslinked
Polyethylene
(PEX-AL-PEX)
Pressure Pipe

Polyethylene/Aluminu
m/Polyethylene (PEAL-PE)
Composite Pressure
Pipe

Metal Insert Fittings
Utilizing a Copper
Crimp Ring for SDR9
Cross-linked
ASTM F1807-2013a 2015* Polyethylene (PEX)
Tubing and SDR9
Polyethylene
of Raised Temperature
(PE-RT) Tubing

Dave Dias ASTM F1960-2012 2015*

Cold Expansion
Fittings with PEX
Reinforcing Rings for
Use with Cross-linked
Polyethylene (PEX)
Tubing

Table 1210.1

Table 1210.1,
Table E 505.5,
Table E 505.6

Table 1210.1,
Table E 505.6

Table 1210.1,
Table E 505.6

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

This specification covers electrofusion polyethylene fittings for use with outside diametercontrolled polyethylene pipe, covered by Specifications D2447, D2513, D2737, D3035, and
F714. Requirements for materials, workmanship, and testing performance are included. Where
applicable in this specification "pipe" shall mean "pipe" or "tubing." This specification covers
fittings made from polyethylene compounds as defined in Specifications D 1248 or D 3350.

Product/Material

Yes, spelled out in
section 5.1 through
section 9.4.4.5.

Yes

Yes

1.1 This specification covers a coextruded crosslinked polyethylene composite pressure pipe with
a welded aluminum tube reinforcement between the inner and outer layers. The inner and outer
crosslinked polyethylene layers are bonded to the aluminum tube by a melt adhesive. Included is a
system of nomenclature for the crosslinked polyethylene-aluminum-crosslinked polyethylene
(PEX-AL-PEX) pipes, the requirements and test methods for materials, the dimensions of the
component layers and finished pipe, adhesion tests, and the burst and sustained pressure
performance. Also given are the requirements and methods of marking. The pipe covered by this
specification is intended for use in potable water distribution systems for residential and
commercial applications, water service, underground irrigation systems, and radiant panel heating
systems, baseboard, snow- and ice-melt systems, and gases that are compatible with the
composite pipe and fittings. 1.2 This specification covers only composite pipes incorporating a
welded aluminum tube. Pipes consisting of metallic layers not welded together are outside the
scope of this specification. 1.4 This specification excludes polyethylene-aluminum-polyethylene
pipes (see Specification F 1282).

Product/Material

Yes, spelled out in
section 5.2 through
section 9.6.3

Yes

Yes

1.1 This specification covers a coextruded polyethylene composite pressure pipe with a welded
aluminum tube reinforcement between the inner and outer layers. The inner and outer
polyethylene layers are bonded to the aluminum tube by a melt adhesive. Included is a system of
nomenclature for the polyethylene-aluminum-polyethylene (PE-AL-PE) pipes, the requirements
and test methods for materials, the dimensions and strengths of the component tubes and finished
pipe, adhesion tests, and the burst and sustained pressure performance. Also given are the
requirements and methods of marking. The pipe covered by this specification is intended for use
in potable water distribution systems for residential and commercial applications, water service,
underground irrigation systems, and radient panel heating systems, baseboard, snow- and ice-melt
systems, and gases that are compatible with composite pipe and fittings. 1.2 This specification
relates only to metal and plastic composite pipes incorporating a welded metallic tube. The welded
metallic tube of itself is capable of sustaining internal pressures. Pipes consisting of metallic
layers not welded together are outside the scope of this specification. 1.4 This specification
excludes crosslinked polyethylene-aluminum-crosslinked polyethylene pipes (see Specification
F1281).

Product/Material

Yes, spelled out in
section 5.2 through
section 9.6.3

Yes

Yes, spelled out
throughout the
standard

Yes

This specification covers metal insert fittings and copper crimp rings for use with cross-linked
polyethylene (PEX) tubing in 3/8, ½, 5/8, ¾, 1, 1 ¼, 1½ , and 2 in. nominal diameters that meet
the requirements for Specifications F876 and F877and for use with polyethylene of raised
temperature (PE-RT) tubing in 3/8, ½ , 5/8, ¾ and 1 in. and 1 1/4 in. nominal diameters that meet
the requirements of Specifications F2623 and F2769. These fittings are intended for use in 100
psi (689.5 kPa) cold- and hot-water distribution systems operating at temperatures up to, and
including, 180°F (82°C). The requirements for materials, workmanship, dimensions, and
markings to be used on the fittings and rings are also included.

Product/Material

Yes

This specification covers cold expansion fittings and cross-linked (PEX) reinforcing rings for use
with cross-linked polyethylene (PEX) plastic tubing in 3/8, 1/2, 5/8, 3/4, 1, 1-¼, 1 ½ in. and 2,
21/2, and 3 in. nominal diameters that meet the requirements of Specifications F876 and F877.
These fittings are intended for use in 100 psi (690 kPa) cold- and hot-water distribution systems
operating at temperatures up to and including 180°F (82°C). The system is comprised of a PEX
reinforcing ring and a cold expansion fitting. Included are the requirements for materials,
workmanship, dimensions, and markings to be used on the fitting components. The components
covered by this specification are intended for use in residential and commercial, hot and cold,
potable water distribution systems as well as sealed central heating, including under-floor-heating
systems.

Product/Material
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STAFF NOTES

Compliance with this
specification requires
that these fittings be
tested and certified to
Specification F877
when used with PEX
tubing and
Specification F2769
when used with PERT tubing

Yes, spelled out
throughout the
standard

Yes

See summary of changes on page 7 and 8

Yes

See summary of changes on page 7

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Dave Dias ASTM F1961-2009*

Standard Title

Metal Mechanical
Cold Flare
Compression Fittings
with Disc Spring for
Crosslinked
Polyethylene (PEX)
Tubing

Dave Dias ASTM F1970-2012e1*

Special Engineered
Fittings,
Appurtenances or
Valves for Use in Poly
(Vinyl Chloride)
(PVC) or Chlorinated
Poly (Vinyl Chloride)
(CPVC) Systems

Dave Dias ASTM F1973-2013e1*

Factory Assembled
Anodeless Risers and
Transition Fittings in
Polyethylene (PE) and
Polyamide 11 (PA11)
and Polyamide 12
(PA12) Fuel Gas
Distribution Systems

ASTM F1974-2009

Dave Dias (R2015)*

Phil Ribbs ASTM F2080-2012 2015*

Metal Insert Fittings
for
Polyethylene/Aluminu
m/Polyethylene and
Crosslinked
Polyethylene/Aluminu
m/ Crosslinked
Polyethylene
Composite Pressure
Pipe

Cold-Expansion
Fittings with Metal
Compression-Sleeves
for Cross-linked
Polyethylene (PEX)
Pipe

Referenced
Section in the
2015 UMC

Table 1210.1

Table 1210.1,
Table E 505.6

1311.1.7.1(2)

1211.5(1),
1211.8(1),
Table 1210.1

Table 1210.1,
Table E 505.6

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

This specification covers metal mechanical cold flare compression fittings with integral disc spring
suitable for use with cross-linked polyethylene PEX plastic tubing in 3/8, ½ , 5/8, and ¾ nominal
diameters. that meets the requirements of Specifications F876 and F877. These fittings are
intended for use in 100 psi (689.5 kPa) cold and hot water distributions systems and hydronic
heating systems operating at temperatures up to and including 180°F (82°C). Included are the
requirements for materials, workmanship, dimensions, and markings to be used on the fittings.

Product/Material

Yes, spelled out in
section 5.1 to section
9.2

Yes

Yes

1.1 This specification covers fittings, appurtenances and valves which are to be used with pipe
and tubing complying with Specifications D 1785, D 2241, D 2846, F 441 or F 442, or other
piping as specified by the fittings manufacturer. These products, such as unions, flanges or valves,
are not included in the scope of existing ASTM specifications. This specification includes
minimum requirements for testing, materials, dimensions, workmanship, marking, and in-plant
quality control. 1.2 Fittings or appurtenances covered by this specification are generally either
molded, fabricated, or assembled from molded or machined components. The materials used in
components include rigid thermoplastics, thermoplastic elastomers, elastomerics, and metals. The
body or main portion of the fitting, appurtenance or valve is typically PVC, CPVC, PE or PA
(nylon). All products covered by this standard are intended to be used in PVC or CPVC plastic
piping systems, or as a transition from these to metal systems. 1.3 The application of these
products to gas service is beyond the scope of this specification. 1.4 The products covered by this
specification are intended for use with the distribution of pressurized liquids only, which are
chemically compatible with the piping materials. Due to inherent hazards associated with testing
components and systems with compressed air or other compressed gases some manufacturers do
not allow pneumatic testing of their products. Consult with specific product/component
manufacturers for their specific testing procedures prior to pneumatic testing. 1.5 Fittings which
rely on heat fusion welding for connection to the piping system are outside the scope of this
specification. 1.6 Check valves (including foot valves) covered by this specification shall not be
considered backflow prevention devices and shall not be used for the protection of a potable water
supply.

Product/Material

Yes, spelled out in
section 4.1 through
section 10.3

Yes

Yes

This specification covers requirements and test methods for the qualification of factory assembled
anodeless risers and transition fittings, for use in polyethylene (PE), in sizes through NPS 8, and
Polyamide 11 (PA11) and Polyamide 12 (PA12), in sizes through NPS 6, gas distribution
systems.

Product/Material

Yes, spelled out in
section 4.1.1 through
section 7.3.2

Yes

Yes

This specification covers metal insert fittings with split ring and compression nut (compression
joint) and metal insert fittings with copper crimp rings (crimp joint) for four sizes of composite
pressure pipe. These fittings are intended for use in 125 psi (690 kPa) cold- and hot-water
distribution systems operating at temperatures up to and including 180 °F (82 °C). (When used in
polyethylene/aluminum/polyethylene systems the maximum operating temperature is limited by
the pipe to 140 °F (60 °C) and where applicable 180°F (82°C)). Included are the requirements for
materials, workmanship, burst pressure, sustained pressure, excessive temperature and pressure,
temperature cycling tests, and markings to be used on the fittings and rings. The fittings covered
by this specification are intended for use in potable water distribution systems for residential and
commercial applications, water service, underground irrigation systems, and radient panel heating
systems, baseboard, snow- and ice-melt systems, and gases that are compatible with the
composite pipe and fittings.

Product/Material

Yes, spelled out
throughout the
standard

Yes

No changes

Yes

1.1 This specification covers cold-expansion fittings using metal compression-sleeves for use with
cross-linked polyethylene (PEX) plastic pipe in 3/8-in., ½-in., 5/8-in., ¾ -in., 1-in., 1¼-in., 1½-in.,
and 2 in. nominal diameters, whereby the PEX pipe is cold-expanded before fitting assembly.
These cold-expansion fittings and metal compression-sleeves are intended for use in residential
and commercial, hot and cold, potable water distribution systems, as well as sealed central
heating, including under-floor heating systems, with continuous operation at pressures up to and
including 100 psi (690 kPa), and at temperatures up to and including 180°F (82°C). 1.2 Included
in this specification are the requirements for materials, workmanship, dimensions, and markings
to be used on the fittings and compression-sleeves.

Yes

See summary of changes on page 7
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Product/Material

Yes, spelled out
throughout the
standard

STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Standard Title

Phil Ribbs ASTM F2159-2011 2014*

Plastic Insert Fittings
Utilizing a Copper
Crimp Ring for
SDR9 Cross-linked
Polyethylene (PEX)
Tubing and SDR9
Polyethylene of
Raised Temperature
(PE-RT) Tubing

Phil Ribbs ASTM F2389-2010 2015

Phil Ribbs

ASTM F2434-2009 2014*

Phil Ribbs ASTM F2509-2012*

Pressure-Rated
Polypropylene (PP)
Piping Systems

Referenced
Section in the
2015 UMC

Table 1210.1,
Table E 505.6

1211.10(1),
E 506.10.1,
Table 1210.1,
Table E 505.5,
Table E 505.6

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

This specification establishes requirements for sulfone plastic insert fittings and copper crimp
rings for four sizes (3/8, ½, and ¾ and 1) of cross-linked polyethylene (PEX) plastic tubing an
polyethylene of raised temperature (PE-RT) tubing tubing that meet the requirements for
Specification F876 and polyethylene of raised temperature (PE-RT) tubing that meet the
requirements of Specifications F2623 and F2769. . These fittings are intended for use in 100 psi
(690 kPa) cold- and hot-water distribution systems operating at temperatures up to and including
180°F (82°C). Included are the requirements for material, molded part properties, performance,
workmanship, dimensions, and markings to be used on the fittings and rings.

Product/Material

Yes, spelled out
throughout the
standard

Yes

See summary of changes on page 7

Yes

1.1 This specification establishes requirements for polypropylene (PP) piping system components
made to metric sizes and IPS schedule 80 sizes, and pressure rated for water service and
distribution supply. Included are criteria for materials, workmanship, dimensions and tolerances,
product tests, and marking for polypropylene (PP) piping system components such as pipe,
fittings, valves, and manifolds. 1.2 The components governed by this specification shall be
permitted for use in water service lines, hot-and-cold water distribution, hydronic heating, and
irrigation systems. 1.3 The pipe and fittings produced under this specification shall be permitted
to be used to transport industrial process fluids, effluents, slurries, municipal sewage, etc. The
user shall consult the manufacturer to determine whether the material being transported is
compatible with the polypropylene piping system and will not affect the service life beyond limits
acceptable to the user.

Product/Material

Yes, spelled out
throughout the
standard

Yes

See summary of changes on page 10

Product/Material

Yes

See summary of changes on page 6

Metal Insert Fittings
Utilizing a Copper
Crimp Ring for
SDR9 Cross-linked
Polyethylene (PEX)
Tubing and SDR9
Cross-linked
Polyethylene/Aluminu
m/Cross-linked
Polyethylene
(PEX-AL-PEX)
Tubing

1211.5(1),
Table 1210.1,
Table E 505.6

Yes

Yes

Yes

This specification covers metal insert fittings with o-ring seals and copper crimp rings for use with
Cross-linked Polyethylene (PEX) and Cross-linked Polyethylene/Aluminum/Cross-linked
Polyethylene (PEX-AL-PEX) tubing in 1/2, 3/4, 1, and 1¼ in. nominal diameters that meet the
requirements for Specifications F876 and F2262. These fittings are intended for use in 125 psi
(861.9 kPa) (PEX-AL-PEX) and 100 psi (689.5 kPa) (PEX) cold- and hot-water distribution
systems operating at temperatures up to and including 180°F (82°C). Included are the
requirements for materials, workmanship, dimensions, performance, and markings to be used on
the fittings and rings.

Field-Assembled
Anodeless Riser Kits
for Use on Outside
Diameter Controlled
Polyethylene Gas
Distribution Pipe and
Tubing

1311.1.7.1(3)

Yes

Yes

Yes

This specification covers requirements and test methods for field-assembled anodeless riser kits
for use with outside diameter controlled polyethylene gas distribution pipe and tubing in sizes
through 2 IPS as specified in specification D 2513.

Product/Material

Yes, spelled out in
section 4.1.1 through
section 9.1

Yes

Yes

1.1 This practice describes procedures for making joints with polyethylene (PE) pipe and fittings
by means of heat fusion joining in, but not limited to, a field environment. Other suitable heat
fusion joining procedures are available from various sources including pipe and fitting
manufacturers. This standard does not purport to address all possible heat fusion joining
procedures, or to preclude the use of qualified procedures developed by other parties that have
been proved to produce reliable heat fusion joints.
1.2 The parameters and procedures are applicable only to joining polyethylene pipe and fittings of
related polymer chemistry. They are intended for PE fuel gas pipe per Specification D2513 and
PE potable water, sewer and industrial pipe manufactured per Specification F714, Specification
D3035, and AWWA C901 and C906. Consult with the pipe manufacturers to make sure they
approve this procedure for the pipe to be joined (see Appendix X1).

Installation

Yes, spelled out in all
fusion procedures.

Yes

See summary of changes on page 24

Yes

1.1 This specification establishes requirements for polyethylene of raised temperature (PE-RT)
SDR 9 tubing that is outside diameter controlled, and pressure rated for water at 73°F (23°C),
140°F (60°C) and 180°F (82.2°C). Included are requirements for material, workmanship,
dimensions and tolerances, product tests, and markings for PE-RT tubing. 1.4 The tubing
produced under this specification shall be permitted for use in general fluid transport, including
hydronics and irrigations systems.

Product/Material

Yes, performance
requirements spelled
out and testing
procedures are
referenced.

Yes

See summary of changes on page 7

Yes

This specification establishes requirements for sulfone plastic insert fittings and copper crimp
rings for three sizes (½, ¾, and 1) of cross-linked polyethylene (PEX) and polyethylene of raised
temperature (PE-RT) plastic tubing. These fittings are intended for use in 100 psi (690 kPa) coldand hot-water distribution systems operating at temperatures up to and including 180°F (82°C).
Included are the requirements for material, molded part properties, performance, workmanship,
dimensions, and markings to be used on the fittings and rings.

Product/Material

Yes, spelled out in
section 5.1 through
section 13.1

Yes

Heat Fusion Joining of

Phil Ribbs ASTM F2620-2012 2013* Polyethylene

Pipe and Fittings

Phil Ribbs ASTM F2623-2008 2014

Polyethylene of
Raised Temperature
(PE-RT) SDR9
Tubing

Phil Ribbs ASTM F2735-2009

Plastic Insert Fittings
for SDR9 Cross-linked
Polyethylene (PEX)
and Polyethylene of
Raised Temperature
(PE-RT)
Tubing

1211.7(1),
1211.7(3)

Table 1210.1,
Table E 505.5

Table 1210.1

Yes

Yes

Yes

Yes

Yes

Yes
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Yes, spelled out
throughout the
standard
Compliance with this
specification requires
that these fittings be
tested and certified to
Specification F877 and
F2262

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Phil Ribbs ASTM F2769-2010 2014*

Jeremy
Brown

Jeremy
Brown

Jeremy
Brown

Jeremy
Brown

Jeremy
Brown

AWS A5.8-2011*

AWWA C110-2012*

AWWA C111-2012*

AWWA C115-2011*

AWWA C151-2009*

Standard Title

Polyethylene of
Raised Temperature
(PE-RT) Plastic Hot
and Cold-Water
Tubing and
Distribution Systems

Filler Metals for
Brazing and Braze
Welding

Ductile-Iron and GrayIron Fittings

Rubber-Gasket Joints
for Ductile-Iron
Pressure Pipe and
Fittings

Flanged Ductile-Iron
Pipe with Ductile-Iron
or Gray-Iron Threaded
Flanges

Ductile-Iron Pipe,
Centrifugally Cast

Referenced
Section in the
2015 UMC

Table 1210.1,
Table E 505.5,
Table E 505.6

1211.3(1)

Table 1210.1

1211.6

Table 1210.1

Table 1210.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

This specification establishes requirements for polyethylene of raised temperature (PE-RT) plastic
hot- and cold-water tubing and distribution systems components made in one standard dimension
ratio and intended for 100 psig (6.9 bar) water service up to and including a maximum working
temperature of 180°F (82°C). Components are comprised of tubing, fittings, valves and
manifolds. Tubing may incorporate an optional polymeric inner, middle or outer layer. Testing of
Specification F 1807 and F 2159 fittings and PE-RT tubing to the requirements of this standard
indicate that these fittings are appropriate for use with PE-RT piping systems. Requirements and
test methods are included for materials, workmanship, dimensions and tolerances, burst pressure,
sustained pressure, oxidative resistance, temperature cycling tests, bend strength and
environmental stress cracking. Also included are tests related to system malfunctions. The
components covered by this specification are intended for use in residential and commercial, hot
and cold, potable water distribution systems.

Product/Material

Yes, spelled out
throughout the
standard

Yes

See summary of changes on page 10

Yes

This specification prescribes requirements for the classification of brazing filler metals for brazing
and braze welding. It includes brazing filler metals for brazing with or without a flux and in all
protective atmospheres for various applications, including those for vacuum service.1 The prefix
“RB” indicates that the brazing filler metal is suitable for use both as brazing rod for braze
welding and as a brazing filler metal.

Product/Material

Yes, spelled out in
section 3.2 through
section 14.2

Yes

Yes

This standard covers 3-48 in. gray iron and/or ductile iron fittings to be used with gray iron or
ductile iron pipe for water, wastewater, and reclaimed water. Specifications for fittings with
mechanical and flanged joints are listed in tables at the end of the standard. The standard may
also be used for fittings with push-on joints or such other joints as may be agreed upon at time of
purchase. For the 3-24 in. size range, ductile iron mechanical joint fittings are rated for 350 psi
(2.41 MPa) working pressure; ductile iron flange-joint fittings are rated for 250 psi (1.72 MPa)
working pressure; however, 24-ion. And smaller sized may be rated for 350 psi with the use of
special gaskets. Gray-iron fittings having all types of joints covered by the standard are rated for
150 or 250 psi (1.03 or 1.72 MPa) working pressures, as shown in tables. For the 30-48 in. size
range, fittings with all types of joints covered by this standard are shown in the tables with rated
working pressures of 150 or 250 psi, depending on the type of iron as shown in tables. Fittings
are adequate for the rated working pressure plus a surge allowance of 100 psi or a surge
allowance of half the rated working pressure, whichever is less.

Product/Material

Yes, spelled out in
section 4.1 through
section 5.8

Yes

Yes

This standard describes rubber-gasket joints of the following types for ductile-iron pressure pipe
and ductile-iron and gray-iron fittings, valves, hydrants, and other appurtenances for water supply
service. The various types include: mechanical joint - the mechanical joint is designed for pipe in
sizes 3 in. through 24 in. (76 mm through 610 mm); push-on joint - the push-on joint is designed
for pipe and fittings in sizes 3 in. through 64 in. (76 mm through 1,600 mm); flanged joint - the
flanged joint is designed for pipe and fittings in sizes 3 in. through 64 in. (76 mm through 1,600
mm); modifications to push-on and mechanical joints - modifications to the designs shown in this
standard, including but not limited to segmented or special glands and split sleeves, are
permissible as long as the design meets the performance.

Product/Material

Yes, spelled out in
section 4.1 through
section 5.1.1

Yes

Yes

This standard describes 3-in. through 64-in. flanged ductile-iron pipe with ductile-iron or grayiron threaded flanges for water supply service. Flanged pipe and flanges are rated for a maximum
working pressure of 250 psi (1,720 kPa). However, 24-in. and smaller flanged joints with ductileiron flanges may be rated for a maximum working pressure of 350 psi (2,413 kPa), as noted in
the footnote of Table 1. The purpose of this standard is to provide the minimum requirements for
flanged ductile-iron pipe with ductile-iron or gray-iron threaded flanges.

Product/Material

No, testing for
performance shall be
in accordance to
referenced standards

Yes

Yes

This standard describes 3-in. through 64-in. ductile-iron pipe, centrifugally cast, for water,
wastewater, and reclaimed water systems with push-on joints or mechanical joints. Requirements
for pipe according to this standard are discussed in the text and are shown in Tables and Figures
in the standard. This standard may be used for pipe with other types of joints as may be agreed on
at the time of purchase.

Product/Material

Yes, spelled out in
section 4.1 through
section 5.6

Yes
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Jeremy
Brown

Standard Number

AWWA C153-2011*

Shabbir
Rawalpindiw CSA B137.1-2013
ala

Standard Title

Ductile-Iron Compact
Fittings

Polyethylene (PE)
Pipe, Tubing, and
Fittings for ColdWater Pressure
Services

Referenced
Section in the
2015 UMC

Table 1210.1

Table 1210.1,
Table E 505.5,
Table E 505.6

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

This standard describes 3-in. through 64-in. (76-mm through 1,600-mm) ductile-iron compact
fittings to be used with ductile-iron pipe or pipe made of other materials with similar outside
diameters for conveying water. Minimum working pressures by size range are as follows: 3-in.
through 24-in. (76-mm through 610-mm): 350 psi (2,413 kPa); 30-in. through 48-in. (762-mm
through 1,219-mm): 250 psi (1,724 kPa); and, 54-in. through 64-in. (1,400-mm through 1,600mm): 150 psi (1,034 kPa). Fittings are adequate for the rated working pressure plus a surge
allowance of 100 psi or a surge allowance of half the rated working pressure, whichever is less.
Fittings with mechanical joints are listed in this standard for the 3-in. through 48-in. (76-mm
through 1,219-mm) sizes. The standard also may be used for fittings of these sizes with push-on
joints or other joints as agreed on at the time of purchase. Fittings with push-on joints and flanged
joints are listed in this standard for the 54-in. through 64-in. (1,400-mm through 1,600-mm)
sizes. Fittings with flange joints are not discussed in this standard for sizes 3 in. through 48 in.
(76 mm through 1,219 mm) because of the importance of standardized center-to-flange face
dimensions for these sizes already described in ANSI/AWWA C110/A21.10. Fittings with plain
ends are listed for bends and reducers of the 3-in. through 64-in. (76-mm through 1,600-mm) size
range and for tees and crosses of the 54-in. through 64-in. (1,400-mm through 1,600-mm) size
range.

Yes

This Standard covers polyethylene (PE) pipe, tubing, and fittings for use in potable cold-water
supply services or other applications such as water-based ground source geothermal systems. This
standard specifies requirements for materials, quality of work, dimensions, sustained pressure,
environmental stress cracking, and markings.

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Product/Material

Yes, spelled out in
section 4.1 through
section 5.7

Yes

Product/Material

Yes, spelled out in
section 4.1 through
section 7.3

Yes

In addition to meeting the requirements of this Standard, PE pipe and fittings shall comply with
the applicable requirements of Clauses 4 ad 5 of CSA B137.0

Yes, spelled out in
section 4.2.1.1 through
section 8.4

Shabbir
Rawalpindiw CSA B137.5-2013
ala

Shabbir
Rawalpindiw CSA B137.9-2013
ala

Crosslinked
Polyethylene (PEX)
Tubing Systems for
Pressure Applications

Polyethylene/Aluminu
m/Polyethylene (PEAL-PE)
Composite PressurePipe Systems

Table 1210.1,
Table E 505.5,
Table E 505.6

Table 1210.1,
Table E 505.5,
Table E 505.6

Yes

Yes

Yes

Yes

Yes

Yes

Tubing covered is made in Standard dimensional Ratio 9 (SDR 9). Systems are pressure rated at
three temperatures: 1105 kPa at 23 °C, 690 kPa at 82 °C, and 550 kPa at 93 °C, with a
maximum working pressure of 690 kPa at 82 °C. Systems are intended for use in potable water
distribution systems or other applications, including municipal water service lines, reclaimed
water distribution, radiant panel heating systems, hydronic baseboard heating systems, snow and
ice melting heating systems, building services piping, compressed air distribution, and ground
source geothermal systems, provided that the PEX tubing systems covered herein comply with the
applicable code requirements. Residential and commercial systems are included.

The Standard specifies requirements for materials, quality of work, dimensions, thermocycling
resistance, sustained pressure performance, delamination resistance, and marking. The pipes
covered in this Standard are pressure rated for 1380 kPa at 23 °C, 1035 kPa at 60 °C, or 690 kPa
at 82 °C. Systems are intended for use in potable water distribution systems or other applications,
including municipal water service lines, reclaimed water distribution, radiant panel heating
systems, hydronic baseboard heating systems, snow and ice melting systems, building services
piping, compressed air distribution, ground source geothermal systems, underground irrigation,
and gas distribution, provided that the PE-AL-PE systems comply with the applicable code
requirements. Residential and commercial systems are included.
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In addition to meeting
the requirements of
this Standard, PEX
tubing shall comply
with the applicable
requirements of
Clauses 4 and 5 of
CSA B137.0
Product/Material

This Standard
specifies requirements
for
(a) materials;
(b) quality of work;
(c) tubing;
(d) metal components
of mechanical fittings;
(e) fittings;
(f) interior liners;
(g) dimensions;
(h) hydrostatic
capability;
(i) marking for tubing
and fittings; and

Yes

Yes, spelled out in
section 4.1 through 7.3

Product/Material

PE-AL-PE composite
pipes shall be made of
PE compounds that
comply with the
applicable
requirements of CSA
B137.0.

Yes

STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Shabbir
Rawalpindiw CSA B137.10-2013
ala

Shabbir
Rawalpindiw CSA B137.11-2013
ala

Shabbir
Rawalpindiw CSA FC 1-2012 2014*
ala

Phil Ribbs CSA LC 1b-2011-2014*

Standard Title

Crosslinked
Polyethylene/Aluminu
m/Crosslinked
Polyethylene
(PEX-AL-PEX)
Composite PressurePipe Systems

Polypropylene (PP-R)
Pipe and Fittings for
Pressure Applications

Fuel Cell
Technologies-Part 3100: Stationary Fuel
Cell Power SystemsSafety

Fuel Gas Piping
Systems Using
Corrugated Stainless
Steel Tubing (CSST)

Referenced
Section in the
2015 UMC

Table 1210.1

1211.10(1),
Table E 505.5,
Table E 505.6

1601.1

1308.5.3.4

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Yes

Step 5
scope of standard

Step 6
TYPE OF STANDARD:

This Standard covers crosslinked polyethylene/aluminum/crosslinked polyethylene (PEX ALPEX) Macrocomposite pipe. This Standard also covers fittings (connectors) for use with PEX-ALPEX pipe. The pipes covered in this Standard are pressure rated for 1380 kPa at 23 °C or 860
kPa at 82 °C, or both. Systems are intended for use in potable water distribution systems or other
applications, including municipal water service lines, reclaimed water distribution, radiant panel
heating systems, hydronic baseboard heating systems, snow and ice melting systems, building
services piping, compressed air distribution, ground source geothermal systems, underground
irrigation, and gas distribution, provided that the PEX-AL-PEX systems comply with the
applicable code requirements. Residential and commercial systems are included.

Yes

This Standard covers pipe and fittings made of random copolymerized polypropylene (PP-R)
intended for use in pressure applications such as hot and cold potable water distribution systems,
process piping, reclaimed/recycled water systems, water service, and geothermal systems. Piping
system components covered by this Standard are made in four standard dimension ratios (SDR 5,
6, 7.3, and 11), in sizes NPS-3/8 to NPS-10, and are joined using socket-type heat-fusion joints,
saddle welding joints, electrofusion joints, and butt welding. SDR 11 piping systems covered by
this Standard are intended for use only in cold water systems or heating systems operating at 205
kPa or less. This Standard specifies requirements for materials, dimensions, hydrostatic sustained
pressure performance, heat reversion, apparent tensile strength, cold impact resistance, and
marking.

Yes

This standard applies to systems – intended for electrical connection to mains direct, or with a transfer switch,
or to a standalone power distribution system; intended to provide AC or DC power; with or without the
ability to recover useful heat; intended for operation on the following input fuels a) natural gas and other
methane rich gases derived from renewable (biomass) or fossil
fuel sources, for example, landfill gas, digester gas, coal mine gas;
b) fuels derived from oil refining, for example, diesel, gasoline, kerosene, liquefied
petroleum gases such as propane and butane;
c) alcohols, esters, ethers, aldehydes, ketones, Fischer-Tropsch liquids and other
suitable hydrogen-rich organic compounds derived from renewable (biomass) or fossil fuel sources, for
example, methanol, ethanol, di-methyl ether, biodiesel;
d) hydrogen, gaseous mixtures containing hydrogen gas, for example, synthesis gas,
town gas. This standard does not cover: micro fuel cell power systems; portable fuel cell power systems;
propulsion fuel cell power systems.
1.1.1 This standard applies to stationary packaged, self-contained fuel cell power systems or fuel cell power
systems comprised of factory matched packages of integrated systems which generate electricity through
electrochemical reactions. This standard applies to: a. systems intended for electrical connection to mains
direct, or with a transfer switch, or to a stand-alone power distribution system; b. systems intended to provide
a.c. or d.c. power; c. systems with or without the ability to recover useful heat; d. systems intended for
operation on the following input fuels: 1. natural gas and other methane rich gases derived from renewable
(biomass) or fossil fuel sources, for example, landfill gas, digester gas, coal mine gas; 2. fuels derived from oil
refining, for example, diesel, gasoline, kerosene, liquefied petroleum gases such as propane and butane; 3.
alcohols, esters, ethers, aldehydes, ketones, Fischer-Tropsch liquids and other suitable hydrogen-rich organic
compounds derived from renewable (biomass) or fossil fuel sources, for example, methanol, ethanol, dimethyl ether, biodiesel; 4. hydrogen, gaseous mixtures containing hydrogen gas, for example, synthesis gas,
town gas. This standard does not cover: a. portable fuel cell power systems; b. propulsion fuel cell power
systems. A typical stationary fuel cell power system is shown in Figure 1, Stationary Fuel Cell Power System.

Yes

1.1 This standard applies to natural and propane gas piping systems using corrugated stainless
steel tubing (CSST), intended for installation in residential, commercial or industrial buildings,
and including the following components as a minimum: (a) corrugated stainless steel tubing; (b)
fittings for connection to the CSST; and (c) striker plates to protect the installed CSST from
puncture threats.
Other components of piping systems covered by this Standard include gas manifolds, gas pressure
regulators, manual gas valves, quick disconnect devices and gas convenience outlets. If such
additional components are required to complete the piping system installation, they are either
provided as part of the piping system or specified in the manufacturer's installation instructions.
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Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Yes, spelled out in
section 4.1.1 through
section 7.3

Product/Material

PEX-AL-PEX
composite pipes shall
be made of crosslinked
PE materials that
comply with
applicable
requirements of CSA
B137.0.

Yes

Yes, spelled out in
section 4.1 through
8.2.3

Product/Material

This Standard refers to
the publications listed
in Clause 2 of CSA
B137.0, and where
such reference is
made, it shall e to the
edition listed there,
including all
amendments published
thereto.

Yes

Product/Material

Yes, spelled out
throughout the
standard

Yes

This standards has been completely revised
and supersedes the 2012 editions.

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are shown as markups on the
updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Phil Ribbs CSA LC 4a-2013*

Phil Ribbs

Phil Ribbs

Phil Ribbs

Standard Title

Press-Connect
Metallic Fittings For
Use in Fuel Gas
Distribution Systems

Installation of
CSA Z21.8-1994 (R2012)* Domestic Gas
Conversion Burners

Gas Water HeatersVolume I, Storage
Water Heaters with
CSA Z21.10.1-2013 2014*
Input Ratings of
75,000 Btu Per Hour
or Less

Gas Water HeatersVolume III, Storage
Water Heaters with
Input Ratings Above
CSA Z21.10.3-2013 2014*
75 000 Btu Per Hour,
Circulating and
Instantaneous (same as
CSA 4.3)

CSA Z21.24a-2009

Dave Mann (R2011)*

Connectors for Gas
Appliances (same as
CSA 6.10a)

Referenced
Section in the
2015 UMC

1308.5.8.1,
1308.5.8.2

909.1

Table 1203.2

Table 1203.2

927.2, 1313.1(3)

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

This standard applied to copper and copper alloy press-connect type fittings, and valves for use
with fuel gas tube systems intended for installation about ground, below ground, indoors and
outdoors. This standard applies to tube systems rated for operating pressures not exceeding 125
psi. This standard applies to fittings intended for use with copper tube 12 through 4 nominal size.
Fittings and other components complying with the provisions of this standard shall be considered
as having an ambient temperature range of minus 40 degrees F to 180 degrees F. This standard
includes requirements to establish the suitability for use in concealed locations.

Product/Material

Yes, spelled out in
section 1.2.1 through
section 3.3.

Yes

Yes

This standard applies to the installation of a conversion burner with an input of 400,000 Btu per
hour (117 228 W) or less and design certified as complying with the Standard for Domestic Gas
Conversion Burners, ANSI Z21.17. This standard, in conjunction with local codes or, in the
absence of local codes, with the National Fuel Gas Code, ANSI Z223.1, is applicable to situations
where an appliance is to be converted to gas with a conversion burner, provided it can be
demonstrated under Parts 2 and 3 that such a conversion can be made with safety, economy and
in the best interest of the consumer.

Installation

Yes, volumetric
flowrate of venting and
fuel gas is considered
in this standard.

Yes

Yes

This standard applies to newly produced, automatic storage water heaters having input ratings of
75,000 Btu/hr (21 980 W) or less, hereinafter referred to as water heaters or appliances,
constructed entirely of new, unused parts and materials: (a) For use with natural gas; b. For use
with manufactured gas; c. For use with mixed gas; d. For use with liquefied petroleum gases; e.
For use with LP gas-air mixtures; f. For recreational vehicle installation for use with liquefied
petroleum gases only; g. For manufactured home (mobile home) installation convertible for use
with natural gas and liquefied petroleum gases when provision is made for the simple conversion
from one gas to the other; h. For recreational vehicle installation convertible for use with natural
gas and liquefied petroleum gases when provision is made for the simple conversion from one gas
to the other; and i. For use with combination potable water/space heating applications. Automatic
storage water heater shaving input ratings of 75, 000 Btu/hr (21 980 W) or less are covered in
Volume I.

Product/Material

Yes, Part II is the
Performance section.
This Addendum
includes section
revisions to
performance tests in
this standard.

Yes

All changes are shown as markups on the
updated standard.

Yes

This standard applies to newly produced, large automatic storage water heaters having input
ratings above 75,000 Btu /hr, instantaneous water heaters, circulating water heaters, including
booster water heaters, constructed entirely of new, unused parts and materials: (a) For use with
natural gas; (b) For use with manufactured gas; (c) For use with mixed gas; (d) For use with
liquefied petroleum gases; and (e) For use with LP gas-air mixtures. (f) For recreational vehicle
installation for use with liquefied petroleum gases only; (g) For manufactured home (mobile
home) installation convertible for use with natural gas and liquefied petroleum gases when
provision is made for the simple conversion from one gas to the other; and (h) For recreational
vehicle installation convertible for use with natural gas and liquefied petroleum gases when
provision is made for the simple conversion from one gas to the other. (i) For use with
combination potable water/space heating applications.

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are shown as markups on the
updated standard.

Yes

This standard applies to newly produced gas appliance connectors, constructed entirely of new
unused parts and materials, having nominal internal diameters of 1/4, 3/8, 1/2, 5/8, 3/4 and 1 in,
and having fittings at both ends provided with taper pipe threads for connection to a gas appliance
and to house piping. This standard covers assembled appliance connectors not exceeding a
nominal length of 6 ft. Connectors listed under this standard are intended for use with gas
appliances that are not frequently moved after installation. Connectors complying with this
standard are considered suitable for use with natural, manufactured, mixed and liquefied
petroleum gases and LP gas-air mixtures. This standard is for piping systems having fuel gas
pressures not in excess of 1/2 lb/in 2.

Product/Material

Yes, spelled out in
section 2.1 through
section 2.10

Yes
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STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Dave Mann CSA Z21.41-2011 2014*

Standard Title

Quick Disconnect
Devices for Use with
Gas Fuel Appliances
(same as CSA 6.9)

Dave Mann CSA Z21.54b-2009-2014*

Gas Hose Connectors
for Portable Outdoor
Gas-Fired Appliances
(same as CSA 8.4b)

Dave Mann CSA Z21.69a-2012*

Connectors for
Moveable Gas
Appliances (same as
CSA
6.16a)

Shabbir
Rawalpindiw CSA Z21.75a-2009*
ala

Arnie Rodio CSA Z21.80a-2012*

Connectors for
Outdoor Gas
Appliances and
Manufactured
Homes (same as CSA
6.27a)

Line Pressure
Regulators (same as
CSA 6.22a)

Referenced
Section in the
2015 UMC

1313.5

1313.2.2

1313.1.1

1313.1(4)

1308.7.2,
1308.7.5(1)

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1 This standard applies to newly-produced, hand-operated quick-disconnect devices, hereinafter also
referred to as devices, constructed entirely of new, unused parts and materials which provide a means for
connecting and disconnecting appliances or appliance connectors to gas supplies and which are for indoor
and outdoor applications. These devices shall be equipped with automatic means to shut off the gas when
the devices are disconnected. The mating parts shall be held together securely either by a positive locking
means or by means requiring a straight pull to disconnect.These devices shall be capable of operation at
ambient temperatures between 32oF to 200oF (0oC to 93.3oC) if intended for indoor use only, or
temperatures between -20oF to 200oF (-28.8oC to 93.3oC) if intended for Indoor/outdoor use. These
devices shall also be capable of operation at temperatures of -40oF (-40oC) when so specified by the
manufacturer.
1.2 This standard applies to devices for use with natural, manufactured and mixed gases, propane gas
liquefied petroleum gases and LP gas-air mixtures, having a maximum gas pressure rating up to and
including 60 psi (414 kPa). A manufacturer must specify what pressure will be marked on teh product and
the applicable pressures in teh performance tests shall be adjusted to meet the testing requirements at
pressures not in excess of 1/2 psi (3.5 kPa).

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are shown as markups on the
updated standard.

Yes

This standard applies to gas hose connectors, hereinafter referred to as connectors. They are
conduits for conveying gas and depend for gas-tightness on the wall structure of the hose material.
Such connectors shall be:
a) newly produced and constructed entirely of new, unused parts and materials; and b) equipped
with a fitting at each end provided with standard taper pipe threads. Connectors covered by this
standard are intended for: (a) For connection of portable outdoor gas-fired appliances to the gas
supply piping; (b) For use In unconcealed outdoor locations; (c) For use only in locations where
they will not be likely to be subject to excessive temperatures [above 200°F (93.5°C)]; (d) For use
with natural, manufactured, mixed and liquefied petroleum gases and LP gas air mixtures; and (e)
For use on gas piping systems having fuel gas pressures not in excess of 1/2 psi (3.45 kPa).

Design

Yes, spelled out
throughout the
standard

Yes

All changes are shown as markups on the
updated standard.

Yes

This standard applies to newly produced gas appliance connectors constructed entirely of new,
unused parts and materials that are intended for use with gas utilization equipment that may be
mounted on casters or otherwise be subject to movement. Connectors complying with this
standard are considered suitable for use with natural, manufactured, mixed and liquefied
petroleum gases and LP gas air mixtures.

Testing

Yes, performance is
spelled out in Part II of
this standard

Yes

Yes

This standard applies to newly produced assembled connectors constructed entirely of new,
unused parts and materials. Such connectors are intended for exterior use above ground for
making the following non-rigid connections: a. Between the gas supply and the gas inlet of an
appliance for outdoor installation that is not frequently moved after installation. These connectors
are not intended for use with wheeled, caster mounted or portable appliances; b. Between the
permanent gas outlet of a manufactured home community (mobile home park) or individual site
and the piping inlet on a park trailer or a manufactured (mobile) home; or c. Between sections
of a multiple section manufactured (mobile) home.
Connectors covered by this standard are considered suitable for use with natural, manufactured,
mixed and liquefied petroleum (LP) gases and LP gas-air mixtures.
Connectors covered by this standard are for use on piping systems operating at fuel gas pressures
not in excess of 1/2 lb/in2 (3.5 kPa).
Connectors covered by this standard shall have a nominal length of not less than 1 ft (0.31 m) nor
more than 6 ft (1.83 m).

Product/Material

Yes, spelled out in
Section 2 of this
standard.

Yes

Yes

This standard applies to line pressure regulators, constructed entirely of new, unused parts and
materials, either individual or in combination with over pressure protection devices, intended for
application in gas piping systems between the service regulator or LP-gas 2 psi service regulator
and the gas utilization equipment. This standard applies to regulators for operation with natural,
manufactured, and mixed gases, liquefied petroleum gases and LP gas-air mixtures. This standard
applies to regulators classified in accordance with their intended application with reference to inlet
and outlet pressures.

Testing

Yes, performance
spelled out in Part II of
ANSI Z21.80 / CSA
6.22 - 2003

Yes
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Arnie Rodio

Standard Number

CSA Z21.90b-2006
(R2011) 2015*

Arnie Rodio CSA Z83.4-2013 2015*

Arnie Rodio CSA Z83.18-2012 2015*

Jay Peters

IIAR 2-2008 2014*

Standard Title

Gas Convenience
Outlets and Optional
Enclosures (same as
CSA 6.24b)

Non-Recirculating
Direct Gas-Fired
Industrial Air Heaters
(same as CSA 3.7)

Recirculating Direct
Gas-Fired Industrial
Air Heaters

Standard for Safe
Design Equipment,
Design and
Installation of ClosedCircuit Ammonia
Mechanical
Refrigeratingon
Systems

Referenced
Section in the
2015 UMC

1313.6

914.1

915.1

1102.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1 These requirements apply This Standard applies to gas convenience outlets (see Clause 3,
Definitions), hereinafter referred to as gas outle and optional enclosures, not to exceed 1-1/2 in
(38.1 mm) and pressures not to exceed 5 psi (34.5 kPa), capable of operation at ambient
temperatures between 32°F and 200°F (0°C and 93.3°C) if intended for indoor use only, or
between -20°F and 200°F (-28.8°C and 93.3°C) if intended for indoor/outdoor use, and at
pressures not in excess of 5 psi (34.5 kPa). Indoor/Outdoor use shall is also to be capable of
operation at -40°F (-40°C) when so specified by the manufacturer. These requirements 1.2 This
Standard set forth the minimum capabilities, characteristics, and properties which a gas outlet and
optional enclosure must possess, at the time of manufacture, in order to be considered suitable for
use in a gas piping system. Details of design and manufacturer not stated in these requirements,
including such design and production tests that will produce gas outlets that meet these
requirements, remain the responsibility of the manufacturer.

Product/Material

Yes, performance
spelled out in section
2.1 through section
2.15. of ANSI Z21.902001 * CSA 6.242001

Yes

All changes are shown as markups on the
updated standard.

Yes

This standard applies to newly produced, direct gas-fired industrial air heaters of the nonrecirculating type, hereinafter referred to as heaters, whose purpose is to offset building heat loss.
All air to the heater shall be ducted directly from outdoors and the products of combustion
generated by the heater are released into the air stream being heated. Heaters covered by this
standard are intended for use in industrial and commercial applications. Heaters covered by this
standard are not intended for use in any area containing sleeping quarters. The installation shall
conform with local codes, or in the absence of local codes, in accordance with the National Fuel
Gas Code, ANSI Z223.1/NFPA 54, or the Natural Gas and Propane Installation Code, CSA
B149.1. This standard applies to heaters designed for heated discharge air temperature of 160°F
(71°C) or less. This standard is intended to cover only complete packaged heaters with integral air
moving components, i.e., those which are designed by, cataloged by and built on a repetitive basis
by the manufacturer.

Testing

Yes spelled out in Part
V of this standard.

Yes

All changes are shown as markups on the
updated standard.

Yes

1.1.1 This standard applies to newly produced, direct gas-fired industrial air heaters, hereinafter
referred to as heaters, whose purpose is to offset building heat loss. Ventilation air to the heater
shall be ducted directly from outdoors and the products of combustion generated by the heater are
released into the air stream being heated. Heaters covered by this standard are intended for use in
industrial and commercial applications. This standard applies to heaters designed for heated
discharge air temperature of 160°F (71°C) or less. This Standard applies to heaters designed for a
heated discharge air temperature of 160 F (71 C) or less. This standard is intended to cover only
complete packaged heaters with integral air moving components, i.e., those which are designed
by, cataloged by and built on a repetitive basis by the manufacturer.

Testing

Yes, spelled out in
Part II of this
standard.

Yes

All changes are shown as markups on the
updated standard.

Yes

The purpose of this standard is to provide This standard specifies minimum requirements for the
safe design equipment, design and installation of closed-circuit ammonia refrigeration
refrigerating systems. Stationary closed-circuit refrigeration systems utilizing ammonia as the
refrigerant shall comply with this standard. This standard shall not apply to 1. Ammonia
absorption refrigeration systems.
2. Replacements of machinery, equipment, or piping with functional equivalents.
3. Equipment and systems and the buildings or facilities in which they are installed that existed
prior to the legal effective date of this standard. Such equipment, systems, and buildings and
facilities shall be maintained in accordance with the regulations that applied at the time of
installation or construction.
This standard shall apply only to closed-circuit refrigerating systems utilizing ammonia as the
refrigerant. 2.1 This standard was written as a guide to the design, manufacture and installation of
closed-circuit ammonia refrigerating systems in industrial occupancies and is not intended to
supplant existing safety codes. This standard applies to: (a) to equipment and systems designed,
manufactured and installed subsequent to adoption of this standard; (b) to parts of components
installed after adoption of this standard. Exception: replacements in kind that meet the design
intent for the original application. This standard does not apply to ammonia absorption
refrigerating systems.

Installation

Yes, spelled out
throughout the
standard

Yes

See summary of changes on page iX-Xii
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Jay Peters IIAR 3-2012*

Jay Peters IIAR 5-2013*

Jeremy
Brown

Jeremy
Brown

Standard Title

Ammonia
Refrigeration Valves

Start-Up and
Commissioning of
Closed Circuit
Ammonia
Refrigeration Systems

MSS SP-6-2012

Finishes for Contact
Faces of Pipe Flanges
and ConnectingEnd Flanges of Valves
and Fittings

MSS SP-58-2009*

Pipe Hangers and
Supports-Materials,
Design, Manufacture,
Selection, Application,
and Installation

Jay Peters NEBB-2005 2015

Bob Adler NFPA 2-2011*

Procedural Standards
for Testing Adjusting
and Balancing of
Environmental
Systems, 7th Edition

Hydrogen
Technologies Code

Referenced
Section in the
2015 UMC

1102.1

1102.1

1308.5.10

1311.2.4

314.1(4)

938.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

2.1 This standard shall apply to shut-off valves, control valves and strainers designed and
manufactured for use in closed circuit mechanical refrigerating systems utilizing ammonia as the
refrigerant.
2.2 This standard includes criteria for materials of construction, pressure-containing envelope,
seat leakage, quality assurance, marking and production testing applicable to finished products as
delivered by the original manufacturer. 2.3 This standard applies to actuator elements which form
a part of the pressure-containing envelope on valves. 2.4 This standard applies to valves
incorporating a mechanical actuating float or other mechanism exposed to the refrigerant. 2.5
Compliance with this standard shall not be required for products manufactured prior to the
publication date of the document. 2.5.1 Where a manufacturer has established, through long
standing provision, the safety and applicability for ammonia refrigeration service of valves and
strainers which have been continuously offered and manufactured to a consistent standard. Such
valves or strainers shall be permitted for the application(s) specified by the manufacturer provided
they can be identified, and they have been documented, as suitable for ammonia refrigeration
service.

Product/Material

Yes, spelled out in
Section 5 through
Section 9.

Yes

Yes

2.1 This Standard provides basic minimum requirements for the safe start-up and commissioning
of completed closed-circuit mechanical refrigerating systems utilizing ammonia as the refrigerant
and to additions and modifications made to such systems. The specific requirements for a
particular system shall be considered when applying the general recommendations expressed in
this Standard. 2.2 Start-up and commissioning shall be performed, at a minimum, in accordance
with equipment manufacturer’s instruction manuals. This standard focuses on practices that
promote safety. 2.3 This standard refers to those parts of a refrigerating system that are in contact
with ammonia. 2.4 Unless otherwise noted, it is the responsibility of the owner or the owner’s
representative to obtain or otherwise arrange for the completion of all requirements in this
Standard. It is permissible for the owner or the owner’s representative to delegate this
responsibility by contract.

Installation

Yes, performance
requirements spelled
out in various sections
of the standard.

Yes

Yes

This Standard Practice pertains to the finish of gasket contact faces of pipe flanges and end
flanges of valves and fittings. This Standard Practice is intended for applications to products for
which ASME B16 Standards do not contain complete facing finish requirements or for which
there are no such standards.

Product/Material

Yes. This standard is a
supplement to ASME
B16, and ASME
B46.1

Yes

Yes

This standard practice establishes the material, design, fabrication, and inspection criteria to be
used in the manufacture of standard types of pipe hanger components. This standard establishes
the allowable stress values for the materials, the minimum design load ratings, and presents the
recommended practice for the selection and application of pipe hangers and supports for all
service temperatures. This standard practice establishes recommended procedures for detailing,
fabrication, and installation of pipe hangers and supports.

Product/Material

Yes, this standard
mandates design load
and hydrostatic tests.

Yes

No

The NEBB Procedural Standards for Testing Adjusting and Balancing of Environmental Systems
establish a uniform and systematic set of criteria for the performance of the testing, adjusting and
balancing of environmental or Heating, Ventilating and Air-conditioning (HVAC) systems. Part 1,
Standards, covers the requirements for Quality Control and Compliance, Instrumentation
Requirements, and TAB reports. Revised requirements for TAB instruments and reports are
identified. The report requirements allow the NEBB Certified Firm flexibility in designing their
reports by prescribing sets of information that will be required to complete a NEBB certified TAB
Report. Part 2, Procedures, covers measurement procedures and the testing, adjusting and
balancing of both air and hydronic distribution systems.
Part 1 covers Definitions, as well as requirements for Quality Control and Compliance,
Instrumentation Requirements, and TAB reports. Revised requirements for TAB instruments and
reports are identified. The report requirements allow the CF flexibility in designing their reports
by defining sets of information that will be required to complete a NEBB Certified TAB Report.
Part 2 covers measurement procedures and the testing, adjusting and balancing of both air and
hydronic distribution systems.

Testing

Yes, Part 2 requires
measurements for
performance data.

Yes

Yes

The purpose of this code shall be to provide fundamental safeguards for the generation,
installation, storage, piping, use, and handling of hydrogen in compressed gas (GH2) form or
cryogenic liquid (LH2) form. 1.3* Application. 1.3.1 This code shall apply to the production,
storage, transfer, and use of hydrogen in all occupancies.

Installation

Yes, spelled out
throughout entire
standard.

Yes
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STAFF NOTES

All changes are shown as markups on the
updated standard.

Task Group Discussion

Do not strike from Item # 001

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Standard Title

Bob Adler NFPA 10-2013*

Portable Fire
Extinguishers

Bob Adler NFPA 12-20112015*

Carbon Dioxide
Extinguishing Systems

Bob Adler NFPA 13-2013*

Bob Adler NFPA 17-2013*

Bob Adler NFPA 17A-2013*

Installation of
Sprinkler Systems

Dry Chemical
Extinguishing Systems

Wet Chemical
Extinguishing Systems

Referenced
Section in the
2015 UMC

513.11, 513.11.1,
513.12, 517.7.4

513.2.3(1)

513.2.3(2),
517.7.6

513.2.3(3),
513.3.2

513.2.3(4),
513.3.2

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1.1* Scope. The provisions of this standard apply to the selection, installation, inspection,
maintenance, recharging, and
testing of portable fire extinguishers and Class D extinguishing agents. 1.2* Purpose. This
standard is prepared for use by and guidance of persons charged with selecting, purchasing,
installing, approving, listing, designing, and maintaining portable fire extinguishers and Class D
extinguishing agents.

Installation

Yes, hydrostatic
testing covered in
Section 8 of this
standard.

Yes

Yes

1.1* Scope. 1.1.1 This standard contains minimum requirements for carbon dioxide fireextinguishing systems. 1.1.2 This standard includes only the necessary essentials to make it
workable in the hands of those skilled in this field.

Installation

Yes, spelled out
throughout the
standard

Yes

Yes

1.1* Scope. A.1.1 This standard provides a range of sprinkler system approaches, design
development alternatives, and component options that are all acceptable. Building owners and
their designated representatives are advised to carefully evaluate proposed selections for
appropriateness and reference. 1.1.1 This standard shall provide the minimum requirements for
the design and installation of automatic fire sprinkler systems and exposure protection sprinkler
systems covered within this standard. 1.1.2 This standard is written with the assumption that the
sprinkler system shall be designed to protect against a single fire originating within the building.

Design

Yes, tests for
performance spelled
out throughout the
standard.

Yes

Yes

1.1* Scope. This standard includes minimum requirements
for dry chemical fire-extinguishing systems that discharge dry
chemical from fixed nozzles or hand hose lines by means of
expellant gas. 1.2 Purpose. This standard is prepared for the use and guidance of those charged
with the purchasing, designing, installing, testing, inspecting, approving, listing, operating, or
maintaining of dry chemical fire-extinguishing systems in order that such equipment will function
as intended throughout its life.

Installation

Yes, performance test
spelled in Section 11
of this standard.

Yes

Yes

1.1* Scope. The provisions of this standard apply to the design, installation, operation. testing,
and maintenance of pre-engineered wet chemical fire extinguishing systems that discharge wet
chemical from fixed nozzles and piping by means of expellant gas. It contains only the essential
requirements and recommendations needed to make the standard workable in the hands of those
skilled in this field.
1.2 Purpose. This standard is prepared for the use and guidance of those charged with the
purchasing, designing, installing, testing, inspecting, approving, listing, operating. or maintaining
of pre-engineered wet chemical fire-extinguishing
systems in order that such equipment will function as intended throughout its life.

Installation

Yes, testing spelled
out in Section 6 of this
standard.

Yes

Yes

1.1.1 This code shall apply to motor fuel dispensing facilities; marine/motor fuel dispensing
facilities; and motor fuel dispensing facilities located inside buildings, at fleet vehicle motor fuel
facilities, and at farms and isolated construction sites. 1.1.2 This code shall also apply to motor
vehicle repair garages. 1.1.3 This code shall not apply to those motor fuel dispensing facilities
where only liquefied petroleum gas (LP-Gas), liquefied natural gas (LNG), or compressed natural
gas (CNG) is dispensed as motor fuel.1.1.4 This Code shall not apply to aircraft fueling.

Installation

Yes, testing spelled
out in various sections
of this standard.

Yes

Installation

Yes, testing spelled
out in various sections
of this standard.

Yes

Installation

No

Yes

Motor Fuel
Dispensing Facilities
and Repair Garages

905.8.1

Bob Adler NFPA 31-2011*

Installation of Oil
Burning Equipment

301.5, 1002.2.2,
1301.1, D 101.1,
D 112.1, D
113.6,
D 113.6.1, D
114.1,
D 115.2, D
115.3,
E 502.6.1(2)

Yes

Yes

Yes

This standard shall apply to the installation of stationary oil burning equipment and appliances,
including but not limited to industrial-, commercial-, and residential-type steam, hot water, or
warm air heating plants; domestic-type range burners and space heaters; and liquid fuel-burning
equipment. This standard shall also apply to all accessory equipment and control systems,
whether electric, thermostatic, or mechanical, and all electrical wiring connected to liquid fuelburning appliances. This standard shall also apply to the installation of liquid fuel storage and
supply systems connected to liquid fuel-burning appliances. This standard shall also apply to
those multi fueled appliances in which a liquid fuel is one of the of the standard or optional fuels.
This standard shall not apply to internal combustion engines, oil lamps, or portable devices not
specifically covered in this standard.

Bob Adler NFPA 37-2010 2015*

Installation and Use of
Stationary Combustion
Engines and Gas
Turbines

1602.1, 1602.3

Yes

Yes

Yes

1.1 Scope. This standard establishes criteria for minimizing the hazards of fire during the
installation and operation of stationary combustion engines and gas turbines.

Bob Adler NFPA 30A-2012 2015*

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

Yes

Yes
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STAFF NOTES

All changes are shown as markups on the
updated standard.

All changes are shown as markups on the
updated standard.

All changes are shown as markups on the
updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Bob Adler NFPA 52-2013*

Bob Adler

NFPA 54/Z223.1-2012
2015*

Bob Adler NFPA 58-2014*

Bob Adler NFPA 70-2014*

Standard Title

Referenced
Section in the
2015 UMC

Vehicular Gaseous
Fuel Systems Code

939.1

National Fuel Gas
Code

516.2.1, D101.1,
D 108.1, D
114.1,
D 115.1, E
502.6.1(1)

Liquefied Petroleum
Gas Code

303.7, 516.2.1,
1308.5.4.2.3,
1308.5.9.4,
1311.5(6),
1313.9, D101.1,
D 101.2, D
106.1,
D 111.1, D
114.1,
D 115.1

National Electrical
Code

301.4, 511.1.6,
512.2.5, 516.2.7,
516.2.9(4),
602.2.1,
905.10.2,
1104.4(6),
1217.7.1,
1311.14.5(2),
1312.6,
E 503.5(11)©

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1.1 This code shall apply to the design, installation, operation, and maintenance of compressed
natural gas (CNG) and liquefied natural gas (LNG) engine fuel systems on vehicles of all types
and for fueling vehicle (dispensing) systems and associated storage, including the following: (1)
Original equipment manufacturers (OEMs) (2) Final-stage vehicle integrator/manufacturer
(FSVIM) (3) Vehicle fueling (dispensing) systems 1.1.2 This code shall apply to the design,
installation, operation, and maintenance of liquefied natural gas (LNG) engine fuel systems on
vehicles of all types, to their associated fueling (dispensing) facilities, and to LNG to CNG
facilities with LNG storage in ASME containers of 70,000 gal (265 m3 ) or less. 1.1.3 Vehicles
and fuel supply containers complying with federal motor vehicle safety standards (FMVSSs)
covering the installation of CNG fuel systems on vehicles and certified by the respective
manufacturer as meeting these standards shall not be required to comply with Sections 5.4, 5.8,
5.9, and 5.10 and Chapter 6 (except Sections 6.9, 6.11, 6.12, 6.13, and 6.14). • 1.1.4 This code
shall include marine, highway, rail, off-road, and industrial vehicles.

Yes

This code is a safety code is a safety code that shall apply to the installation of fuel gas piping
systems, appliances, equipment, and related accessories as shown in this standard. Requirements
for piping systems shall include design, materials, components, fabrication , assembly,
installation, testing, inspection, operation, and maintenance. Requirements for appliances,
equipment, and related accessories shall include installation, combustion, and ventilation air and
venting.

Yes

This code applies to the storage, handling, transportation, and use of LP-Gas. This code shall
apply to the operation of all PL-Gas systems, including the following: (1) containers, piping, and
associated equipment, when delivering LP-Gas to a building for use as a fuel gas. (2) Highway
transportation of LP-Gas. (3) The design, construction, installation, and operation of marine
terminals whose primary purpose is the receipt of LP-Gas for delivery to transporters, distributors,
or users, except for marine terminals associated with refineries, petrochemicals, gas plants, and
marine terminals whose purpose is the delivery of LP-Gas to marine vessels. (4) The design,
construction, installation, and operation of pipeline terminals that receive LP-Gas from pipelines
under the jurisdiction of the US Department of Transportation (DOT) whose primary purpose is
the receipt of LP-Gas for delivery to transporters, distributors, or users. Coverage shall begin
downstream of the last pipeline valve or tank manifold inlet.

Yes

This Code covers the installation of electrical conductors, equipment, and raceways; signaling and
communications conductors, equipment, and raceways; and optical fiber cables and raceways for the
following: (1) Public and private premises, including buildings, structures, mobile homes, recreational
vehicles, and floating buildings (2) Yards, lots, parking lots, carnivals, and industrial substations (3)
Installations of conductors and equipment that connect to the supply of electricity (4) Installations used by
the electric utility, such as office buildings, warehouses, garages, machine shops, and recreational
buildings, that are not an integral part of a generating plant, substation, or control center. This Code does
not cover the following: (1) Installations in ships, watercraft other than floating buildings, railway rolling
stock, aircraft, or automotive vehicles other than mobile homes and recreational vehicles (2) Installations
underground in mines and self-propelled mobile surface mining machinery and its attendant electrical
trailing cable (3) Installations of railways for generation, transformation, transmission, or distribution of
power used exclusively for operation of rolling stock or installations used exclusively for signaling and
communications purposes (4) Installations of communications equipment under the exclusive control of
communications utilities located outdoors or in building spaces used exclusively for such installations (5)
Installations under the exclusive control of an electric utility where such installations a. Consist of service
drops or service laterals, and associated metering, or b. Are on property owned or leased by the electric
utility for the purpose of communications, metering, generation, control, transformation, transmission, or
distribution of electric energy, or c. Are located in legally established easements or rights-of-way, or d. Are
located by other written agreements either designated by or recognized by public service commissions,
utility commissions, or other regulatory agencies having jurisdiction for such installations.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Installation

Yes, container and
vessel performance are
required in this
standard.

Yes

Installation

Yes, spelled out
throughout the
standard

Yes

Installation

No, however,
containers and vessels
shall conform to the
referenced standards.

Yes

Installation

No, however tests and
performance shall
comply to referenced
standards.

Yes

STAFF NOTES

All changes are shown as markups on the
updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Standard Title

Bob Adler NFPA 80-2013 2016*

Fire Doors and Other
Opening Protectives

Bob Adler NFPA 82-2014*

Incinerators and Waste
and Linen Handling
Systems and
Equipment

Bob Adler NFPA 85-2011 2015*

Bob Adler NFPA 88A-2011 2015*

Boiler and
Combustion Systems
Hazards Code

Parking Structures

Referenced
Section in the
2015 UMC

510.7.7

926.1

1002.1(3),
1011.1,
Table 1003.2.1

905.8

Bob Adler NFPA 90A-2012 2015*

Installation of AirConditioning and
Ventilating Systems

Bob Adler NFPA 211-2013*

517.7, 517.7.1,
801.2,
801.3,
802.5.2,
Chimneys, Fireplaces,
Vents, and Solid Fuel
802.5.3,
Burning Appliances
802.5.7.1,
802.5.7.3, 902.8
E 502.6.1(3)

904.7(1)

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1* Scope. This standard regulates the installation and maintenance of assemblies and devices
used to protect openings in walls, floors, and ceilings against the spread of fire and smoke within,
into, or out of buildings. 1.1.1* With the exception of fabric fire safety curtain assemblies, this
standard addresses assemblies that have been subjected to standardized fire tests. 1.1.2*
Incinerator doors, record room doors, and vault doors are not covered in this standard. 1.1.3*
Requirements for horizontally sliding, vertically sliding, and swinging doors as used in this
standard do not apply to hoistway doors for elevators and dumbwaiters. 1.1.4* This standard
does not cover fire resistance glazing materials and horizontally sliding accordion or folding
assemblies fabricated for use as walls and tested as wall assemblies in accordance with ASTM
E119, Standard TEst Methods for Fire Tests of Building Construction and Materials or ANSI/UL
263, Standard for Fire Tests of Building Construction and Materials NFPA 251, Standard
Methods of Tests of Fire Resistance of Building Construction and Materials.

Installation

Yes, spelled out in
section 4.9, 5.2, 19.3,
and 20.8

Yes

All changes are shown as markups on the
updated standard.

Yes

1.1.1 This standard covers requirements for the installation, maintenance, and use of waste and
recyclables storage rooms, containers, handling systems, incinerators, compactors, and linen and
laundry handling systems. 1.1.2 This standard does not include design criteria for the purpose of
reducing air pollution. For such criteria, consult the authorities having jurisdiction. 1.1.3 The
requirements in this standard shall not apply to one- or two-family residential structures.

Installation

No, minimum product
requirements are in
this standard.

Yes

Yes

Applies to the following: (1) single burner boilers, multiple burner boilers, stokers, and
atmospheric fluidized bed boilers with a fuel input rating of 3.7 MWt or greater, (2) Pulverized
fuel systems at any heat input rate, (3) Fired or unfired steam generators used to recover heat
from combustion turbines [heat recovery steam generators] and other combustion turbine exhaust
systems at any heat input rate. This code covers design, installation, operation, maintenance, and
training. This code covers strength of the structure, operation and maintenance procedures,
combustion and draft control equipment, safety interlocks, alarms, trips, and other related controls
that are essential to safe equipment operation. This code does not cover process heaters used ion
chemical and petroleum manufacture in which steam generation is incidental to the operation of a
processing system. This code shall apply to new installations and to major alterations or
extensions that are contracted for subsequent to the effective date of this code.

Design

Yes, minimum
performance
requirements are
spelled out throughout
the standard.

Yes

All changes are shown as markups on the
updated standard.

Yes

1.1 Scope. This document shall cover the construction and protection of, as well as the control of
hazards in, open and enclosed parking structures. This document shall not apply to one- and twofamily dwellings.

Installation

No, however
conformance to
referenced standards is
required.

Yes

All changes are shown as markups on the
updated standard.

Yes

1.1* Scope. This standard shall cover construction, installation, operation, and maintenance of
systems for air conditioning and ventilating, including filters, ducts, and related equipment, to
protect life and property from fire, smoke, and gases resulting from fire or from conditions having
manifestations similar to fire. 1.2 Purpose. This standard shall prescribe minimum requirements
for safety to life and property from fire. These requirements shall be intended to accomplish the
following: (1) restrict the spread of smoke through the air duct systems within a building or into a
building from the outside, (2) restrict the spread of fire through air duct systems fro the area of
fire origin, whether located within the building or outside, (3) maintain the fire-resistive integrity
of building components and elements such as floors, partitions, roofs, walls, and floor- or roofceiling assemblies affected by the installation of air duct systems, (4) minimize the ignition
sources and combustibility of the elements of the air duct systems (5) permit the air duct systems
in a building to be used for the additional purpose of emergency smoke control.

Installation

No, tests are in
accordance with
referenced standards.

Yes

All changes are shown as markups on the
updated standard.

Yes

This standard applies to the design, installation, maintenance, and inspection of all chimneys,
fireplaces, venting systems, and solid fuel–burning appliances.

Design

Yes, performance
requirements spelled
out throughout
standard.

Yes
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Bob Adler NFPA 259-2013*

Jeremy
Brown

Jeremy
Brown

Jeremy
Brown

Jeremy
Brown

Jeremy
Brown

NFPA 262-2011 2015*

Standard Title

Potential Heat of
Building Materials

Standard Method of
Test for Flame Travel
and Smoke of Wires
and Cables for Use in
Air-Handling Spaces

NFPA 409-2011 2016*

Aircraft Hangars

NFPA 654-2013*

Prevention of Fire and
Dust Explosions from
the Manufacturing,
Processing, and
Handling of
Combustible
Particulate
Solids

NFPA 780-2014*

NFPA 853-2010 2015*

Dave Dias SMACNA-2002

Dave Dias SMACNA-2006*

Installation of
Lightning Protection
Systems

Installation of
Stationary Fuel Cell
Power Systems

HVAC Systems
Testing, Adjusting and
Balancing, 3rd Edition

HVAC Duct
Construction
Standards Metal and
rd

Flexible, 3 Edition

Referenced
Section in the
2015 UMC

214.0

602.2.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1* Scope. This method of test shall provide a means of determining, under controlled laboratory
conditions, the potential heat of building materials subjected to a defined high temperature
exposure condition. 1.2* Purpose. This test method shall yield a property-type measurement of
the amount of heat that can potentially be given off by building materials when they are exposed
to a heat source at 750·C.

Yes

1.1.1 This standard shall prescribe the methodology to measure flame travel distance and optical
density of smoke for insulated, jacketed, or both, electrical wires and cables and optical fiber
cables that are to be installed in plenums and other spaces used to transport environmental air
without being enclosed in raceways. 1.1.2 This test method shall not provide information on the
fire performance of insulating materials contained in electrical or optical cables in fire conditions
other that the ones specifically used in Section 6.6 of this standard, nor shall it measure the
contribution of the cables to a developing fire condition.

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Testing

Yes, testing and
performance spelled
out in this standard.

Yes

Standard referenced in definition only

Testing

Yes, detailed
instructions on how to
set-up test to measure
smoke optical density.

Yes

All changes are shown as markups on the
updated standard.

Installation

Yes, spelled out
throughout the
standard

Yes

All changes are shown as markups on the
updated standard.

905.9

Yes

Yes

Yes

This standard contains the minimum requirements for the proper construction of aircraft hangars
and protection of aircraft hangars from fire. This standard applies only to buildings or structures
used for aircraft storage, maintenance, or related activities. Other uses within an aircraft hanger
shall be protected in accordance with other applicable NFPA Standards.

506.4, Table
505.4

Yes

Yes

Yes

This standard shall apply to all phases of the manufacturing, processing, blending, pneumatic
conveying, repackaging, and handling of combustible particulate solids or hybrid mixtures,
regardless of concentration or particle size, where the materials present a fire or explosion hazard.

Installation

No

Yes

Yes

1.1.1 This document shall cover traditional lightning protection system installation requirements
for the following: (1) Ordinary structures (2) Miscellaneous structures and special occupancies (3)
Heavy-duty stacks (4) Watercraft (5) Structures containing flammable vapors, flammable gases,
or liquids that give off flammable vapors 1.1.2 This document shall not cover lightning protection
system installation requirements for electric generating, transmission, and distribution systems.
1.1.3 This document shall not cover lightning protection system installation requirements for early
streamer emission systems or charge dissipation systems.

Installation

No

Yes

Installation

No

Yes

1312.4

Yes

Yes

1601.1

Yes

Yes

Yes

This standard shall apply to the design, construction, and installation of stationary fuel cell power
systems. The scope of this document shall include the following: (1) a singular prepackaged , selfcontained power system unit; (2) any combination of prepackaged, self-contained power system
units; (3) power system units comprising two or more factory-matched modular components
intended to be assembled in the field; (4) engineered and field-constructed power systems that
employ fuel cells. Purpose: this document shall provide fire prevention and fire protection
requirements for safeguarding life and physical property associated with buildings or facilities that
employ stationary fuel cell power systems. this standard shall apply to stationary fuel cells of all
sizes.

314.1(5)

No

No

No

HVAC Systems Testing, Adjusting & Balancing is a handy reference covering an array of topics
related to testing, adjusting and balancing HVAC systems.

Testing

Yes

Yes

Yes

The third edition of the HVAC Duct Construction Standards – Metal and Flexible is intended
primarily for commercial and institutional duct construction. This American National Standard
(ANSI/SMACNA 006-2006) contains tables and details for constructing ductwork for ½" to 10"
wg positive and negative pressures. This edition improves upon the second edition with expanded
pressure class tables, separate tables for TDC/TDF construction and expanded tables for round
duct construction including 6" wg positive and negative pressure and sizes up to 96". New in this
edition is an engineering and design chapter to provide additional information to design
professionals, double-wall construction details, new casing construction details and additional
accessory items. The standard is applicable for construction using uncoated steel, galvanized and
stainless steels and a limited range of aluminum ducts. This standard has been adopted in the ICC
International Mechanical Code. Includes soft metrics. 390 pages. 3rd Edition, 2005.

Installation

Yes, spelled out in this
standard.

Yes

504.4.5, 506.2,
602.1,
602.3, 602.4,
603.3,
603.4, 603.5,
603.8,
603.10, 604.1

Yes

Yes
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All changes are shown as markups on the
updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Maggie
Carroll

Maggie
Carroll

Maggie
Carroll

Standard Number

UL 17-2008

UL 103-2010*

UL 127-2011*

Standard Title

Vent or Chimney
Connector Dampers
for Oil-Fired
Appliances (with
revisions through
September 25, 2013)

Factory-Built
Chimneys for
Residential Type and
Building
Heating Appliances
(with revisions
through July 27, 2012)

Factory-Built
Fireplaces (with
revisions through May
28, 2015)

Referenced
Section in the
2015 UMC

802.15.1

802.5.1.1,
802.5.1.2

802.5.1.1, 913.1,
913.1.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1.1 These requirements cover electrically operated damper assemblies, that are intended for
installation in the vent or chimney connector of automatically operated oil-fired appliances
employing an atomizing type oil burner. The damper assembly is intended to restrict or block the
connector opening when the burner is not firing. 1.2 These requirements cover automatic vent or
chimney connector dampers for oil-fired appliances having a flue gas temperature not in excess of
538°C (1000°F), unless marked for a lower temperature. See 5.1.1, 20.5.1, and 33.1(d). 1.3 The
vent or chimney connector dampers covered under these requirements are not for use on oil-fired
appliances that employ vaporizing type oil burners. 1.4 Automatic vent or chimney connector
dampers are intended for installation in accordance with the following standards of the National
Fire Protection Association: a) Oil-Burning equipment, NFPA 31. b) Chimneys, Fireplaces, and
Vents, NFPA 211. c) National Electrical Code, ANSI/NFPA 70. 1.5 A product that contains
features, characteristics, components, materials, or systems new or different from those covered
by the requirements in this standard, and that involves a risk of fire or of electric shock or injury
to persons shall be evaluated using appropriate additional component and end-product
requirements to maintain the level of safety as originally anticipated by the intent of this standard.
A product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of
requirements shall be proposed and adopted in conformance with the methods employed for
development, revision, and implementation of this standard.

Testing

Yes, performance of
assembly is spelled out
in this standard.

Yes

Yes

1.1 These requirements cover factory-built chimneys intended for venting gas, liquid, and solidfuel fired residential-type appliances and building heating appliances in which the maximum
continuous flue-gas outlet temperatures do not exceed 1000°F (538°C). Factory-built chimneys
are intended for installation in accordance with the Standard for Chimneys, Fireplaces, Vents, and
Solid-Fuel Burning Appliances, NFPA 211, and in accordance with codes such as the
International Mechanical Code, the International Residential Code, and the Uniform Mechanical
Code. They are intended for installation inside or outside of buildings or both, in a manner that
provides a vertical (30 degree maximum offset) conduit or passageway to transport flue gases to
the outside.
1.2 The chimneys covered by these requirements comply with either a limited duration 1700°F
(927°C) flue-gas temperature test or a limited duration 2100°F (1149°C) flue-gas temperature
test, at the manufacturer's option.
1.3 These requirements cover dual purpose residential type and building heating appliance type
chimneys, and single purpose building heating appliance type chimneys. Dual purpose residential
type and building heating appliance type chimneys are tested enclosed and intended to be
installed unenclosed or enclosed with combustible construction. Single purpose building heating
appliance type chimneys are tested unenclosed and intended to be installed unenclosed or
enclosed in a noncombustible chase.

Testing

Yes, spelled out in
section 16 through
section 35.

Yes

Yes

1.1 These requirements cover factory-built fireplaces, including the fire chamber, chimney, roof
assembly, and other related parts that are entirely factory-made and that are intended for unit
assembly in the field. 1.2 These requirements cover factory-built fireplaces having a fire chamber
intended to be operated either open to a room or, when equipped with doors, operated with the
doors either open or closed.
1.3 These requirements cover factory-built fireplaces intended for use with either solid wood or
coal fuels. 1.4 The factory-built fireplaces covered by these requirements are intended for
installation in accordance with the National Fire Protection Association Standard for Chimneys,
Fireplaces, Vents and Solid-Fuel Burning Appliances, NFPA 211, and in accordance with codes
such as the BOCA Basic/National Code, the Standard Mechanical Code, and the Uniform
Building Code. 1.5 As covered by these requirements, an air duct system portion of a circulating
warm air type fireplace is intended for installation in accordance with the National Fire Protection
Association Standard for Warm Air Heating and Air Conditioning Systems, NFPA 90B. 1.6
These requirements also cover fixed blowers, and other electrical accessories for factory-built
fireplaces, rated at 600 volts or less, and intended to be employed in specified locations in
accordance with the National Electrical Code, NFPA 70. 1.7 The chimneys for factory-built
fireplaces covered by these requirements comply with either a 1700Â°F (927 oC) flue-gas
temperature test or a 2100Â°F (1149Â°C) flue-gas temperature test, at the manufacturer's option.

Testing

Yes

Yes
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Maggie
Carroll

Maggie
Carroll

Maggie
Carroll

Maggie
Carroll

Standard Number

Standard Title

UL 181-2013*

Factory-Made Air
Ducts and Air
Connectors

UL 181A-2013*

Closure Systems for
Use with Rigid Air
Ducts

UL 181B-2013*

UL 197-2010*

Closure Systems for
Use with Flexible Air
Ducts and Air
Connectors

Commercial Electric
Cooking Appliances
(with revisions
through October 31,
2013 September 17,
2014)

Referenced
Section in the
2015 UMC

602.1, 602.6,
603.4,
603.5, 603.8,
604.1.1

603.10, E
503.4.7.2

603.10, E
503.4.7.2

922.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1 These requirements apply to materials for the fabrication of air duct and air connector systems
for use in accordance with the International Mechanical Code (IMC), International Residential
Code (IRC), and Uniform Mechanical Code (IMC), Standards of the National Fire Protection
Association for the Installation of Air-Conditioning and Ventilating Systems, NFPA No. 90A, and
the Installation of Warm Air Heating and Air-Conditioning Systems, NFPA No. 90B. 1.1 revised
October 27, 2008 1.2 The air ducts and air connectors covered by these requirements include
preformed lengths of flexible or rigid ducts, materials in the form of boards for field fabrication of
lengths of rigid ducts, and preformed flexible air connectors. 1.3 For the purpose of these
requirements, air ducts and air connectors are classified as follows: Class 0 – Air ducts and air
connectors having surface burning characteristics of zero. Class 1 – Air ducts and air connectors
having a flame-spread index of not over 25 without evidence of continued progressive combustion
and a smoke-developed index of not over 50.

Yes

Yes

Yes

1.1 These requirements cover closure systems for use with factory-made rigid air ducts or air
connectors complying with the Standard for Factory-Made Air Ducts and Air Connectors, UL
181. Closure systems consist of pressure sensitive tapes, heat-activated tapes, and mastics.

1.1 These requirements cover pressure-sensitive tapes, mastic systems, and non-metallic
mechanical fasteners for use as a part of the closure system of factory-made flexible air ducts or
air connectors complying with the Standard for Factory-Made Air Ducts and Air Connectors, UL
181. 1.2 These requirements cover only pressure-sensitive tapes intended for use at the core to
fitting attachment and at the outer moisture barrier. When used at the core to fitting attachment, a
mechanical fastener shall be installed over the tape. The tape shall be employed at this location
such that it does not disrupt the connection of the mechanical fastener. When tape is used at the
outer moisture barrier, mechanical fasteners may or may not be employed. 1.3 These requirements
cover only mastic systems intended to be used with joints of factory-made flexible non-metallic air
ducts or air connectors which employ mechanical fasteners (see 2.4). The joints, without mastics,
shall comply with the requirements of the Standard for Factory-Made Air Ducts and Air
Connectors, UL 181. 1.4 Mastic closure systems are intended for use as an additional seal at the
attachment of the flexible non-metallic air duct cores (or air connectors). The mastic shall be
installed uniformly around the mating surface of the fitting collar (i.e. sleeves, elbows, and the
like) and in such a manner that it does not disrupt the connection of the mechanical fastener
around the core. 1.5 These requirements cover only non-metallic mechanical fasteners intended
for use at the core to fitting attachment and at the outer moisture barrier of factory-made flexible
non-metallic air ducts or air connectors. When these non-metallic fasteners are used, beaded
fittings are required, and a maximum positive operating pressure shall be limited to 6 inch water
column (1.5 kPa). Multiple lengths of fasteners may be joined to achieve longer length.

1.1 These requirements cover commercial electric cooking appliances rated 600 volts or less,
intended for indoor use, and intended for use in accordance with the National Electrical Code,
NFPA 70. 1.2 These requirements cover coffee makers, conductive cookers, food warmers,
fryers, griddles, steam kettles, steam cookers, nut warmers, popcorn machines, ranges, utensil
warmers, and other appliances found in commercial kitchens, restaurants, or other business
establishments where food is dispensed. 1.3 These requirements do not cover vending machines,
cooking appliances intended for household use, commercial cooking appliances rated more than
600 volts, or microwave cooking appliances.
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Testing
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Testing
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Yes
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Maggie
Carroll

Maggie
Carroll

Maggie
Carroll

Maggie
Carroll

Standard Number

UL 268A-2008*

UL 295-2007*

UL 296-2003*

UL 300-2005*

Standard Title

Smoke Detectors for
Duct Application
(with revisions
through September 25,
2009 October 02,
2014)

Commercial-Industrial
Gas Burners (with
revisions through
November 11, 2013
January 30, 2015)

Oil Burners (with
revisions through
September 17, 2013
June 11, 2015)

Fire Testing of Fire
Extinguishing Systems
for Protection of
Commercial Cooking
Equipment (with
revisions through
November 12, 2013
December 16, 2014)

Referenced
Section in the
2015 UMC

608.1

910.2

910.1

513.2.2, 513.2.5,
517.3.1.1(6)

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1 These requirements cover air duct smoke detectors intended for indoor use within or
protruding into a duct, or mounted in a housing with sampling tubes extending into or traversing a
duct. Air duct smoke detectors are intended to be installed in ducts where the maximum air
temperature inside the duct does not exceed 100°F (38°C), nor does the minimum temperature
become less than 32°F (0°C), in accordance with the Standard for Automatic Fire Detectors,
NFPA 72, and the Standard for the Installation of Air Conditioning and Ventilating Systems,
NFPA 90A. 1.2 An air duct smoke detector unit, as covered by these requirements, is intended to
detect smoke for the primary purpose of controlling blowers and dampers of air conditioning and
ventilating systems to reduce the risk of panic and damage from distribution of smoke and
gaseous products. Each unit consists of an assembly of electrical components, including a sensing
means to detect smoke (sensing head or projected beam assembly), sampling tubes or equivalent
(based on design), provision for connection to a source of power, and means for generating a
signal when smoke is detected. It is not prohibited that remote control circuits be provided. A
detector shall be powered from a commercial power source, separate power supply, or be
connected to a control unit as part of a fire protection signaling system. Duct detectors are not
intended as a substitute for open area protection. 1.3 These requirements cover detectors: a)
Intended to control air conditioning and ventilating systems, b) Intended for control of releasing
devices, such as fire and smoke dampers, or c) Both (a) and (b).

Testing

Yes

Yes

The updated standards only has changes on
the preface.

Yes

1.1 These requirements cover commercial-industrial gas burners with input ratings over 400,000
Btu per hour (117.23 kW) intended for installation in heating equipment such as, but not limited
to, appliances, furnaces, heaters, ovens, water heaters, and incinerators. These gas burners are
required to be equipped with integral automatic primary safety controls to restrict the abnormal
flow of gaseous fuel in case of ignition failure and/or flame failure.
1.2 Additional installation and operation requirements are available for commercial-industrial gas
burners, as defined by the National Fuel Gas Code, NFPA 54 and by the Liquefied Petroleum Gas
Code, NFPA 58, as applicable.

Product/Material

Yes, spelled out
throughout the
standard.

Yes

The updated standard has no changes.

Yes

1.1 These requirements cover oil burners intended for firing appliances and devices such as
boilers; central, floor, wall, and special furnaces; storage tank water, air, and direct-fired air heater
units; and ovens. These burners are required to be equipped with automatic primary safety
controls to restrict abnormal discharge of oil at the burner in case of ignition failure or flame
failure.
1.2 Requirements for the installation and use of oil-burning equipment are included in the
National Fire Protection Association Standard for Oil-Burning Equipment, NFPA 31. These
heaters are intended for installation in accordance with codes such as the BOCA National
Mechanical Code, the Standard Mechanical Code, and the Uniform Mechanical Code.

Product/Material

Yes, spelled out in
section 47 through
section 71.

Yes

The updated standards only has changes on
the preface.

Testing

Yes

Yes

All changes are shown as markups on the
updated standard.

Yes

1.1 These requirements cover the performance during fire tests of pre-engineered fire
extinguishing system units intended for the protection of commercial cooking equipment for
restaurants, cafeterias and
other similar venues. For installation requirements, see the following documents: NFPA 17,
Standard for Dry Chemical Extinguishing Systems; NFPA 96, Standard for Ventilation Control
and Fire Protection of Commercial Cooking Operations; and NFPA 17A, Standard for Wet
Chemical Extinguishing Systems. Note that local authorities having jurisdiction should be
consulted prior to installation.
1.2 Pre-engineered fire extinguishing system units, agents, or both are required to comply also
with the requirements for construction and performance as applicable to specific types, designs,
sizes, and arrangements; and all such additional requirements which apply are not within the
scope of these requirements for fire tests.
1.3 The term ²product² as used in this standard refers to all fire extinguishing systems or any part
thereof covered by the requirements unless specifically noted otherwise.
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Maggie
Carroll

Maggie
Carroll

Maggie
Carroll

Maggie
Carroll

Standard Number

UL 378-2006

UL 391-2010*

UL 412-2011*

UL 427-2011*

Standard Title

Draft Equipment (with
revisions through
September 17, 2013)

Solid-Fuel and
Combination-Fuel
Central and
Supplementary
Furnaces (with
revisions through
September 17, 2013
June 12, 2014)

Refrigeration Unit
Coolers (with
revisions through
September 17, 2013)

Refrigerating Units
(with revisions
through February 1,
2013 February 28,
2014)

Referenced
Section in the
2015 UMC

802.15.1

904.11

935.2

935.3

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Product/Material

Yes, spelled out in
section 13 through
section 22.

Yes

Yes

1.1 These requirements apply to manually fueled, solid-fuel-fired central furnaces. Included are
supplementary central furnaces intended for interconnection with forced-air central furnaces
utilizing other fuels, and combination oil-fired and solid-fuel-fired, forced-air central furnaces. 1.2
The furnaces are intended to burn solid fuels, such as wood, coal, or any other biomass fuel, as
specified by the manufacturer. 1.3 The furnaces are intended for connection to chimneys for
residential and building heating appliances in compliance with the Standard for Chimneys,
Fireplaces, Vents, and Solid Fuel Burning Appliances, NFPA 211, and intended for installation in
compliance with the Standard for Installation of Warm Air Heating and Air Conditioning
Systems, NFPA 90B; and the National Electrical Code, ANSI/NFPA 70; and applicable
mechanical codes such as the BOCA National Mechanical Code, the Standard Mechanical Code,
and the Uniform Mechanical Code.

Testing

Yes

Yes

Yes

1.1 These requirements cover unit coolers intended for use in refrigerators, freezers, refrigerated
warehouses, walk-in coolers, and the like. They are designed for connection to alternating current
(ac)
circuits rated not more than 600 volts. 1.2 These requirements do not apply to fan-coil units
intended for comfort cooling, heating, or both, or to other air-conditioning equipment or
components covered by individual requirements. 1.3 Requirements for installation of unit coolers
are included in the National Electrical Code, NFPA 70, and the Safety Standard for Refrigeration
Systems, ASHRAE Standard 15.

Testing

Yes, spelled out in
Section 33 through
Section 56.

Yes

Yes

1.1 These requirements cover refrigerating units intended for connection in accordance with the
National Electrical Code, NFPA 70, to alternating-current (ac) circuits rated not greater than 600
volts. 1.2 This standard also covers component refrigeration systems (self-contained mechanical
refrigeration systems), not already covered by a UL standard, that heat, cool or dehumidify as
integral (not stand-alone) components of appliances. 1.3 Refrigerating units covered by these
requirements employ sealed, hermetic-type motor compressors, and air- or water-cooled
condensers. 1.4 These requirements do not cover equipment intended for comfort cooling.

Product/Material

Yes, spelled out
throughout the
standard.

Yes

Yes

Step 5
scope of standard

1.1 These requirements apply to the design and construction of draft equipment intended to assist
in maintaining the desired combustion chamber draft in heating appliances. Draft equipment
classifications include draft regulators, automatic damper controls, and draft fans for inducing
draft. 1.2 Draft regulators are intended for installation in the breeching or flue pipe of heating
appliances where a constant draft is desired, but function to regulate draft only when the draft in
the chimney is greater than the draft for which the automatic damper is adjusted. 1.3 Draft
regulators intended for use with liquid, combination gas-liquid, or solid fuel-burning equipment,
which provide means for the relief of positive pressures in the flue pipe into the adjoining space,
provide arrangements for the installer to interlock the assembly with automatic fuel-burning
equipment in a manner which will prevent the continued operation of the fuel-burning equipment
for more than a brief period of time under conditions of sustained positive draft. 1.4 Draft
regulators which provide means for the relief of positive pressures in the flue pipe into the
adjoining space and which do not provide means for interlock as described above are intended for
use only with commercial-industrial gas-burning equipment not ordinarily equipped with a draft
hood. 1.5 Automatic damper controls are designed to automatically regulate the position of
dampers installed in the flue pipe or combustion air intake of heating appliances to regulate
available draft or combustion air supply to desired values.
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The updated standards only has changes on
the preface.

All changes are shown as markups on the
updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Bill LeVan UL 441-2010*

Bill LeVan UL 471-2010*

Bill LeVan UL 555-2006*

Standard Title

Gas Vents (with
revisions through May
18, 2010 June 12,
2014)

Commercial
Refrigerators and
Freezers (with
revisions through June
28, 2013 November
17, 2014)

Fire Dampers (with
revisions through
November 5, 2013
May 21, 2014)

Referenced
Section in the
2015 UMC

802.1

935.1

605.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1 These requirements cover Types B and BW gas vents and Types B and BW gas vent roof
jacks intended for venting gas appliances equipped with draft hoods to burn only gas. Type B
vents are also intended for use with other Category I appliances that specify they are for use with
Type B gas vents.
1.2 Gas vents are intended for installation in accordance with the Standards of the National Fire
Protection Association for Chimneys, Fireplaces, Vents, and Solid-Fuel Burning Appliances,
NFPA 211 and the National Fuel Gas Code, NFPA 54. Gas vents are also intended for installation
in accordance with the Department of Housing and Urban Development Mobile Home
Construction and Safety Standards, Chapter II of 24 CFR, Part 280 and codes such as the BOCA
Basic/National Mechanical Code, the Standard Mechanical Code, and the Uniform Mechanical
Code.
1.3 A product that contains features, characteristics, components, materials, or systems new or
different from those covered by the requirements in this Standard, and that involves a risk of fire,
electric shock, or injury to persons shall be evaluated using the appropriate additional component
and end-product requirements to determine that the level of safety as originally anticipated by the
intent of this Standard is maintained. A product whose features, characteristics, components,
materials, or systems conflict with specific requirements or provisions of this Standard shall not
be judged to comply with this Standard. Where appropriate, revision of requirements shall be
proposed and adopted in conformance with the methods employed for development, revision, and
implementation of this Standard.

Testing

Yes, spelled out in
section 18 through
section 32.

Yes

The updated standard has no changes.

Yes

1.1 These requirements cover commercial refrigerators and freezers intended for connection to
alternating-current circuits rated not greater than 600 volts. 1.1.1 These requirements also cover
commercial refrigerators and freezers intended for installation within motor fuel dispensing
facilities as defined by the Code for Motor Fuel Dispensing Facilities and Repair Garages, NFPA
30A. 1.2 These requirements apply to unitary and remote commercial refrigerators and freezers.
For the purposes of this standard, commercial refrigerators and freezers include equipment, such
as display cases, reach-in cabinets, meat cases, frozen food and merchandising cabinets, beverage
coolers, beverage cooler-dispensers, food service carts, ice cream cabinets, soda fountain units,
door panel assemblies, laboratory refrigerators and freezers, and processing liquid coolers. 1.3
Self-contained commercial refrigerators and freezers covered by these requirements employ
hermetic or semi-hermetic refrigerant motor-compressors and air- and water-cooled condensers or
are of the thermoelectric type. 1.4 These requirements do not apply to refrigeration systems such
as those used in cold-storage rooms, walk-in coolers, and similar places, that are fabricated in the
field. 1.5 Requirements for the installation of commercial refrigerators and freezers are included
in the National Electrical Code, ANSI/NFPA 70, and the Safety Standard for Refrigeration
Systems, ASHRAE 15.

Testing

Yes, spelled out
throughout the
standard

Yes

All changes are shown as markups on the
updated standard.

Yes

1.1 These requirements cover fire dampers that are intended for use where air ducts penetrate or
terminate at openings in walls or partitions; in air transfer openings in partitions; and where air
ducts extend through floors as specified in the Standard for Installation of Air-Conditioning and
Ventilating Systems, NFPA 90A. Fire dampers are intended for installation in accordance with
codes such as the BOCA National Mechanical Code, SBCCI Standard Mechanical Code, ICBO
Uniform Mechanical Code, and the International Mechanical Code. 1.2 Fire dampers are
evaluated for use as either: a) Fire Dampers for Static Systems - For HVAC systems that are
automatically shut down in the event of a fire or for air transfer openings in walls or partitions, b)
Fire Dampers for Dynamic Systems - For HVAC systems that are operational in the event of a
fire, c) Combination Fire and Smoke Dampers - For locations in HVAC systems where a fire
damper and a smoke damper are required at a single location, or d) Corridor Dampers - For
locations in HVAC Systems where air ducts penetrate or terminate at openings in the ceilings of
interior corridors when permitted by authority having jurisdiction.

Testing

Yes, spelled out in
Section 9 through
Section 16

Yes

The updated standard has no changes.
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Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Bill LeVan UL 555C-2006 2014*

Bill LeVan

UL 555S-1999 2014*

Bill LeVan UL 641-2010*

Bill LeVan UL 651-2011

Standard Title

Ceiling Dampers (with
revisions through May
4, 2010)

Smoke Dampers (with
revisions through
October 9, 2013)

Type L LowTemperature Venting
Systems (with
revisions through June
12, 2013)

Schedule 40, 80, Type
EB and A Rigid PVC
Conduit and
Fittings (with
revisions through
March 30, 2012 May
02,2014)

Referenced
Section in the
2015 UMC

605.3

605.1

802.1

1308.5.4.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1 These requirements and methods of tests apply to ceiling dampers and ceiling air diffusers
intended for installation in hourly rated fire resistive floor-ceiling and roof-ceiling assemblies. Fire
resistive assemblies are investigated in accordance with the Standard for Fire Tests of Building
Construction and Materials, UL 263. 1.2 Ceiling dampers are intended for use in sheet metal air
duct outlets which penetrate the ceilings of hourly-rated fire resistive assemblies. Ceiling air
diffusers are intended for use with Class 0 and Class 1 air duct connectors, or for ductless
installation in the ceilings of hourly rated fire resistive assemblies. Ceiling dampers and ceiling air
diffusers are designed for use as alternatives to previously tested hinged-door sheet metal type
dampers installed at the bottom of sheet metal air ducts over each duct outlet. Ceiling dampers
and ceiling air diffusers intended for installation in other types of fire resistive assemblies, such as
assemblies without penetrations, are investigated in accordance with the Standard for Fire Tests of
Building Construction and Materials, UL 263, in place of the Fire Endurance Test, Section 6,
described in this standard. 1.3 The investigation of ceiling dampers and ceiling air diffusers for
use in floor/ceiling assemblies previously rated with a hinged-door sheet metal damper involves a
comparison of the fire resistance performance of the ceiling damper or ceiling air diffuser with
that of a hinged-door sheet metal damper. This is done to confirm that the substitution of the
ceiling damper or ceiling air diffuser does not reduce the hourly fire endurance rating of an
assembly previously rated with the hinged-door type damper. Ceiling dampers and ceiling air
diffusers for use in floor/ceiling assemblies not previously rated with a hinged-door sheet metal
damper shall be tested as a component of the proposed floor/ceiling assembly in accordance with
the Standard for Fire Tests of Building Construction and Materials, UL 263.

Testing

Yes, spelled out in
Section 5 through
Section 11.

Yes

The updated standard has no changes.

Yes

1.1 These requirements cover smoke dampers intended for use in heating, ventilating, and air
conditioning (HVAC) systems. Smoke dampers are intended: a) To restrict the spread of smoke in
HVAC systems that are designed to be automatically shut down in the event of a fire, or b) To
assist with the control of pressure differentials across smoke barriers when the HVAC system is
part of an engineered smoke control system. 1.2 Dampers covered by these requirements are
evaluated for use as either: a) Smoke Dampers – For use in HVAC systems where ducts pass
through smoke barriers. b) Combination Fire and Smoke Dampers – For locations in HVAC
systems where a fire damper and a smoke damper are required at a single location, or c) Corridor
Dampers – For locations in HVAC Systems where air ducts penetrate or terminate at openings in
the ceilings of interior corridors when permitted by authority having jurisdiction.

Testing

Yes, spelled out in
Section 7 through
Section 15.

Yes

The updated standard has no changes.

Yes

1.1 These requirements cover factory-built vent piping and fittings constructed to provide venting
systems for use with gas and liquid fuel-burning appliances that exhaust low-temperature flue
gases and that are approved for use with Type L venting systems. 1.2 Requirements for the
installation and use of Type L low-temperature venting systems are included in the Standard for
Chimneys, Fireplaces, Vents, and Solid-Fuel Burning Appliances, NFPA 211, and codes such as
the BOCA Basic/National Mechanical Code, the Standard Mechanical Code, and the Uniform
Mechanical Code.

Testing

Yes, spelled out in
Section 16 through
Section 30.

Yes

Yes

1.1.1 These requirements cover Schedule 40, Schedule 80, Type EB and Type A extruded rigid
PVC (polyvinyl chloride) electrical conduit and fittings. These requirements also cover elbows,
couplings, adapters, expansion, expansion-deflection, or deflection joints, and similar fittings that
are constructed at least in part of rigid PVC. The designations "Schedule 40", "Schedule 80",
"Type EB", "Type A" refer to USA trade sizes of conduit having iron pipe-size outside diameters
and specific wall thicknesses. Couplings, adapters, expansion, expansion-deflection, or deflection
joints, and similar fittings are intended to be used with Schedule 40, Schedule 80, Type EB and
Type A rigid PVC conduit, and elbows, in accordance with the National Electrical Code (NEC),
NFPA 70.

Testing

Yes, spelled out in
section 6 through
section 25.

Yes
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All changes are shown as markups on the
updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Bill LeVan

Standard Number

UL 710-2012*

Standard Title

Exhaust Hoods for
Commercial Cooking
Equipment (with
revisions through
November 5, 2013)

Referenced
Section in the
2015 UMC

507.2.1, 508.2,
508.2.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

These requirements cover exhaust hoods intended for placement over commercial cooking
equipment. Exhaust hoods with and without exhaust dampers are covered by these requirements.
Exhaust hoods with exhaust dampers are intended to have the exhaust damper automatically close
to prevent exhaust duct gas temperatures from exceeding 375 deg F (191 deg C). All exhaust
hoods are intended for use with fire extinguishing system units. Exhaust hoods covered by these
requirements shall be provided with manually or automatically operated cleaning or washing
systems. These requirements do not cover the fire extinguishing aspects of such systems. Exhaust
hoods covered by these requirements are intended for installation in accordance with: --a) The
Standard for the Installation of Equipment for the Removal of Smoke and Grease-Laden Vapors
from Commercial Cooking Equipment, NFPA 96; and --b) The National Electrical Code, NFPA
70; and --c) Other codes such as the Basic National Mechanical Code (BOCA), the Standard
Mechanical Code (SBCCI), and the Uniform Mechanical Code (ICBO). These requirements do
not cover products rated over 600 volts. These requirements do not cover evaluation of the
exhaust hoods with respect to their grease extraction efficiency.

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Testing

Yes, spelled out in
Section 25 through
Section 39.

Yes

Testing

Yes, spelled out in
Section 16 through
Section 25.4.

Yes

Product/Material

Yes, spelled out
throughout the
standard.

Yes

STAFF NOTES

1.1 These requirements cover commercial electric cooking appliances provided with integral recirculating systems
(previously referred to as ductless hoods) and nonintegral recirculating systems, both of which are intended for installation
in commercial establishments for the preparation of food. These devices incorporate an air filtering system enclosed in a
hooded or otherwise contained area intended to capture air from the cooking process area. The hood assembly generally
includes a fan, collection hood, or equivalent design feature, air filtering system (consisting of a grease filter with other
filters), a fire actuated damper, and a fire extinguishing system unit. An integral recirculating system of a vending machine
is also covered by this supplement. 1.2 These products are intended for installation in accordance with the Standard for
Ventilation Control and Fire Protection of Commercial Cooking Operations, NFPA 96. 1.3 The cooking section of the
appliance shall comply with the requirements in the Standard for Commercial Electric Cooking Appliances, UL 197, as
applicable, except as modified or superseded by the requirements in this Standard.

Bill LeVan UL 710B-2011*

Recirculating Systems
(with revisions
through August 14,
2014)

Bill LeVan UL 710C-2006

Ultraviolet Radiation
Systems For Use In
The Ventilation
Control of
Commercial Cooking
Operations

Bill LeVan UL 723-2008*

Test for Surface
Burning
Characteristics of
Building Materials
(with revisions
through August 12,
2013)

Bill LeVan

UL 726-1995

Oil-Fired Boiler
Assemblies (with
revisions through
October 9, 2013)

508.1, 513.2.2,
516.2.2, 516.2.3

508.2.1

508.9, 602.2,
604.1.2,
1201.2

1002.2.1

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

1.1 These requirements cover the following recirculating systems rated 600 volts or less and intended for
indoor use: a) Non-integral recirculating systems for installation in commercial establishments for the
preparation of food; b) Electric commercial cooking appliances provided with integral recirculating systems
intended for installation in commercial establishments for the preparation of food; and c) Vending machines
provided with integral recirculating systems. 1.2 These devices incorporate an air filtering system enclosed in
a hooded or otherwise contained area intended to capture air from the cooking process area. The hood
assembly typically includes a fan, collection hood, or equivalent design and an air filtering system (consisting
of a grease filter with or without other filtering means). In addition, except as noted in the Exceptions to 37.1
and 38.1, the hood assembly includes a fire actuated damper, and a fire extinguishing system. 1.3
Recirculating systems covered by these requirements are intended for installation in accordance with: a) The
Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations, NFPA 96; b) The
National Electrical Code, ANSI/NFPA 70; and c) Other codes such as the International Mechanical Code
(IMC), and the Uniform Mechanical Code (UMC). 1.4 Integral recirculating systems shall comply with the
requirements for the cooking appliance as noted below, except as modified or superseded by the requirements
in this Standard. a) Commercial electric cooking appliances shall comply with the requirements in the
Standard for Commercial Electric Cooking Appliances, UL 197. b) Vending machines shall comply with the
requirements in the Standard for Vending Machines, UL 751.

These requirements cover ultraviolet (UV) radiation lamp systems used for the reduction of grease
laden vapors from commercial cooking equipment when installed within Listed Exhaust Hoods for
Commercial Cooking Equipment.
These requirements are not intended to address the effectiveness of the UV radiation to reduce
grease-laden vapors from cooking operations.

Yes

This method of test for surface burning characteristics of building materials is applicable to any
type of building material that, by its own structural quality of the manner in which it is applied is
capable of supporting itself in position or being supported in the test furnace to a thickness
comparable to its intended use.

Yes

Requirements apply to oil-fired boiler assemblies. Requirements for the installation and use of oil
burning equipment are included in NFPA 31.
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Testing

Product/Material

Yes, as indicated in
Section7.2 .
The purpose of the test
is to determine the
comparative burning
characteristics of the
material.

Yes, as indicated in
Section 4.0 through
Section 47.0.

Yes

Yes

All changes are shown as markups on the
updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Bill LeVan UL 727-2006

Bill LeVan

UL 729-2003*

Bill LeVan UL 730-2003*

Bill LeVan UL 731-1995*

Standard Title

Oil-Fired Central
Furnaces (with
revisions through
October 9, 2013)

Oil-Fired Floor
Furnaces (with
revisions through
October 9,
2013)

Oil-Fired Wall
Furnaces (with
revisions through
October 9,
2013)

Oil-Fired Unit Heaters
(with revisions
through October 9,
2013)

Referenced
Section in the
2015 UMC

904.12,
Table E
503.7.1(5)

906.13

907.4

917.6,
Table E
503.7.1(5)

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1.1 These requirements cover oil-fired central furnaces which include forced-air furnaces of the
downflow, horizontal, and upflow types. Floor-mounted unit heaters designed to supply heated air
through ducts are covered also by these requirements. 1.2 These requirements cover furnaces
intended to burn standard grade fuel oils as specified in the Specifications for Fuel Oils, ASTM
D396. 1.3 Requirements for the installation and use of oil-burning equipment are included in the
Standard for Installation of Oil-Burning Equipment, NFPA 31, and in codes such as the BOCA
National Mechanical Code, the SBCC Standard Mechanical Code, and the IAPMO Uniform
Mechanical Code. The applicable requirements are to be utilized in conjunction with this
standard.

Installation

Yes, spelled out in
Section 37 through
Section 57 and Section
67 through 70.

Yes

Yes

1.1 These requirements apply to oil-fired floor furnaces. 1.2 Requirements for the installation
and use of oil-burning equipment are included in the Standard for the Installation of OilBurning Equipment, ANSI/NFPA 31. Requirements for the installation of oil-burning equipment
are also included in codes such as the International Mechanical Code and the Uniform Mechanical
Code. 1.2 revised October 1, 2008 1.3 A product that contains features, characteristics,
components, materials, or systems new or different from those covered by the requirements in this
standard, and that involves a risk of fire or of electric shock or injury to persons shall be evaluated
using appropriate additional component and end-product requirements to maintain the level of
safety as originally anticipated by the intent of this standard. A product whose features,
characteristics, components, materials, or systems conflict with specific requirements or
provisions of this standard does not comply with this standard. Revision of requirements shall be
proposed and adopted in conformance with the methods employed for development, revision, and
implementation of this standard.

Installation

Yes, spelled out in
Section 37 through
Section 59.

Yes

Yes

1.1 These requirements apply to oil-fired, vented, fan-type wall furnaces. Requirements for the
installation and use of oil-burning equipment are included in the Standard for the Installation of
Oil-Burning Equipment, NFPA 31. 1.2 A product that contains features, characteristics,
components, materials, or systems new or different from those covered by the requirements in this
standard, and that involves a risk of fire or of electric shock or injury to persons shall be evaluated
using appropriate additional component and end-product requirements to maintain the level of
safety as originally anticipated by the intent of this standard. A product whose features,
characteristics, components, materials, or systems conflict with specific requirements or
provisions of this standard does not comply with this standard. Revision of requirements shall be
proposed and adopted in conformance with the methods employed for development, revision, and
implementation of this standard.

Installation

Yes, spelled out in
Section 34 through
Section 52.

Yes

Yes

1.1 These requirements apply to oil-fired unit heaters as defined herein. Unit heaters designed to
supply heated air through ducts are covered in the Standard for Oil-Fired Central Furnaces, UL
727. 1.2 Requirements for the installation and use of oil-burning equipment are included in the
Standard for the Installation of Oil Burning Equipment, NFPA 31 and the BOCA National
Mechanical Code. 1.3 A product that contains features, characteristics, components, materials, or
systems new or different from those covered by the requirements in this standard, and that
involves a risk of fire or of electric shock or injury to persons shall be evaluated using appropriate
additional component and end-product requirements to maintain the level of safety as originally
anticipated by the intent of this standard. A product whose features, characteristics, components,
materials, or systems conflict with specific requirements or provisions of this standard does not
comply with this standard. Revision of requirements shall be proposed and adopted in
conformance with the methods employed for development, revision, and implementation of this
standard.

Testing

Yes, performance
spelled out in Section
35 through Section 52.

Yes
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Bill LeVan UL 737-2011*

Bill LeVan UL 762-2013

Standard Title

Fireplace Stoves

Power Roof
Ventilators for
Restaurant Exhaust
Appliances

Referenced
Section in the
2015 UMC

913.2

511.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1.1 These requirements cover fireplace stoves that are freestanding assemblies having fire
chambers intended to be operated open to the room or, when equipped with doors, to be operated
with the doors either open or closed. 1.2 Fireplace stoves covered by these requirements are
intended for attachment to a residential chimney capable of being used for use with low heat
appliances and intended for use with solid wood or coal fuels. 1.3 Fireplace stoves are intended
for installation in accordance with the Standard for Chimneys, Fireplaces, Vents, and Solid Fuel
Burning Appliances, NFPA 211, and in accordance with codes such as the International
Mechanical Code, International Residential Code, and the Uniform Mechanical Code. 1.4
Fireplace stoves intended for use in mobile homes are to be installed in accordance with the
Mobile Home Construction and Safety Standards published by the Department of Housing and
Urban Development (HUD). 1.5 The product shall include: a) A field-installed cord-connected or
permanently-connected blower assembly; and b) Other field-installed electrical accessories, rated
at 250 volts or less, and intended to be employed in locations in accordance with the National
Electrical Code, NFPA 70.

Testing

Yes, spelled out in
Section 8 through 17
and Section 40
through 52.

Yes

No

1.1 These requirements cover roof or wall-mounted ventilators and duct fans of the straightthrough type for restaurant exhaust appliances.
1.2 Power ventilators for restaurant exhaust appliances covered by these requirements are
intended for installation in accordance with the Standard of the National Fire Protection
Association for the Installation
of Equipment for the Removal of Smoke and Grease-Laden Vapors from Commercial Cooking
Equipment, NFPA 96.
1.3 Power ventilators for restaurant appliances shall comply with the Standard for Power
Ventilators, UL 705, modified in that wiring system shall not be located in the path of travel of
exhaust products.

Product/Material

Yes, spelled out
throughout the
standard.

Yes

STAFF NOTES

Task Group Discussion

Do not strike out of Item # 001

Bill LeVan UL 791-2006

Residential
Incinerators (with
revisions through
November 27, 2013
November 07, 2014)

Bill LeVan UL 795-2011

Commercial-Industrial
Gas Heating
Equipment (with
revisions through
November 27, 2013)

Bill LeVan UL 834-2004*

Heating, Water
Supply, and Power
Boilers - Electric (with
revisions through
December 9, 2013)

926.3

904.13

1002.3, Table
1203.2

Yes

Yes

Yes

Yes

Yes

Yes

Yes

1.1 These requirements apply to direct-fed incinerators, including those of the gas and electric
ignition types, designed primarily for use in one-and two-family dwellings for the burning of
ordinary combustible waste materials and garbage incidental to domestic occupancy and having a
firebox or charging compartment of not over 5 cubic feet capacity. 1.2 Incinerators of this type
may also be employed in other occupancies including commercial establishments and institutions
where the refuse is of a character for which the incinerator is designed and is not excessive in
amount. They are not intended for use in spaces in which flammable vapor or gases may be
present. 1.3 Incinerators covered by these requirements are the factory-made type not requiring
field construction, and are designed for inside use. These requirements do not cover an incinerator
that requires the use of a brick or masonry wall, etc., which forms a part of the building structure,
or requires masonry work at the site to complete the incineration chamber. 1.4 Requirements for
the installation and use of Domestic-Type Incinerators are included in the Standard for
Incinerators of the National Fire Protection Association, NFPA No. 8221.

Installation

Yes, spelled out in
Section 38 through
Section 49.

Yes

Yes

1.1 These requirements apply to factory-built gas appliances having inputs of more than 400,000
Btu per hour, per individual combustion chamber which require flame failure and other
precautions and which are intended primarily for commercial and industrial installation. The
appliances covered by these requirements are comfort heating furnaces, heaters and gas-fired
boiler assemblies except watertube boilers having outputs of 10,000 pounds of steam per hour or
more. 1.2 Gas-heating equipment covered by these requirements may be operated without a
competent attendant being constantly on duty at the burners while the appliances are in operation.
1.3 Additional installation and operation requirements are available for central-heating gas
appliances, floor furnaces, room heaters, unit heaters, and water heaters as defined by the
National Fuel Gas Code, NFPA 54, and by the Liquefied Petroleum Gas Code, NFPA 58, as
applicable.

Installation

Yes, spelled out in
Section 50 through
Section 64

Yes

Yes

Requirements cover electric heating, water supply and power boilers rated at 600 volts or less
intended for commercial or industrial applications utilizing hot water or steam. They may also be
used for commercial, industrial or residential use space heating applications. Each boiler consists
of sheathed resistance type heating elements and a vessel or tank constructed in accordance with
ASME Boiler and Pressure Vessel Code.

Product/Material

Yes, as indicated in
Section 7.0 through
Section 56.0.

Yes
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All changes are shown as markups on the
updated standard.

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Arnie Rodio UL 858-2005 2014*

Arnie Rodio UL 867-2011*

Arnie Rodio UL 896-1993*

Standard Title

Household Electric
Ranges (with revisions
through July 29, 2013
June 24, 2015)

Electrostatic Air
Cleaners (with
revisions through
August 23, 2013)

Oil-Burning Stoves
(with revisions
through November 27,
2013)

Referenced
Section in the
2015 UMC

921.1

937.1

922.3

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1 These requirements cover household cooking equipment that is floor or cabinet supported,
wall-mounted, counter mounted, or combinations thereof, rated 600 V or less, for installation in
accordance with the National Electrical Code. 1.2 These requirements also cover ventilating
hoods that are provided as an integral part of the cooking equipment, or that are separately
supported on the building structure but arranged for factory-provided electrical connection to the
cooking equipment with which they are intended to be used. 1.3 These requirements do not cover
commercial cooking appliances. 1.4 These requirements do not cover special types of household
cooking appliances. However, if such appliances are used as a part of a range, oven, surface
assembly, or combination thereof, they will be judged on the basis of compliance with the
requirements in this standard, insofar as they apply, and further appropriate examination and tests
in accordance with the applicable requirements for electric heating appliances. These requirements
do not cover all tests required on household cooking appliances having microwave ovens. 1.5 For
the purpose of these requirements, cooking equipment includes ranges, ovens, surface assemblies,
or combinations thereof. A range is considered to be a combination of a surface assembly with
one or more ovens. Wall-mounted cooking equipment is considered to be those appliances
intended for mounting in or on a wall or other vertical surface of a building or cabinet. Countermounted cooking equipment is considered to be those appliances intended for mounting in or on a
counter or other horizontal surface of a building or cabinet.

Testing

Yes, spelled out in
Section 51 through
Section 74.8.

Yes

All changes are shown as markups on the
updated standard.

Yes

1.1 These requirements cover electrostatic air cleaners rated at 600 volts or less, intended to
remove dust and other particles from the air and intended for use in accordance with the National
Electrical Code, ANSI/NFPA 70.
1.2 These requirements do not cover electrostatic air cleaners for use in hazardous locations or to
clean atmospheres defined as hazardous by the National Electrical Code, ANSI/NFPA 70.
1.3 These requirements do not cover air cleaners intended to remove particles other than dust and
other particles normally found in heating and ventilating systems.
1.4 Requirements for the installation of duct-type electrostatic air cleaners are included in the
Standard for the Installation of Air Conditioning and Ventilating Systems, NFPA 90A; and the
Standard for the Installation of Warm Air Heating and Air Conditioning Systems, NFPA 90B.

Testing

Yes, spelled out in
Section 38 through
Section 52.

Yes

Yes

1.1 These requirements apply to oil-burning flue-connected room heaters and ranges as defined
herein. They may be used where a competent attendant will not be constantly on duty in the room
where the appliance is located, while the appliance is in operation. They are required to be
equipped with automatic primary safety controls to prevent abnormal discharge of oil at the
burner in case of ignition failure or flame failure. They are not intended for use in spaces in which
flammable vapors or gases may be present. 1.2 Requirements for the installation and use of oilburning equipment are included in the Standard of the National Fire Projection Association for the
Installation of Oil-Burning Equipment, NFPA No. 31. 1.3 A product that contains features,
characteristics, components, materials, or systems new or different from those covered by the
requirements in this Standard, and that involves a risk of fire, electric shock, or injury to persons
shall be evaluated using the appropriate additional component and end-product requirements to
determine that the level of safety as originally anticipated by the intent of this Standard is
maintained. A product whose features, characteristics, components, materials, or systems conflict
with specific requirements or provisions of this Standard shall not be judged to comply with this
Standard. Where appropriate, revision of requirements shall be proposed and adopted in
conformance with the methods employed for development, revision, and implementation of this
Standard.

Testing

Yes, spelled out in
Section 36 through
Section 50A.

Yes
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Arnie Rodio UL 900-2004 2015*

Arnie Rodio UL 907-2010*

Arnie Rodio UL 921-2006*

Standard Title

Air Filter Units (with
revisions through
February 14, 2012)

Fireplace Accessories
(with revisions
through December 18,
2013 June 12, 2014)

Commercial
Dishwashers (with
revisions through July
6, 2012)

Referenced
Section in the
2015 UMC

311.2

913.3

508.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1 These requirements cover tests to determine the amount of smoke generated and the
combustibility of air filter units of both washable and throwaway types used for removal of dust
and other airborne particles from air circulated mechanically in equipment and systems installed
in accordance with the Standards for Installation of Air Conditioning and Ventilating Systems,
NFPA 90A (Other Than Residence Type), installation of Warm Air Heating and Air Conditioning
Systems, NFPA 90B (Residence Type), the International Mechanical Code, the International Fire
Code, and the Uniform Mechanical Code. 1.2 Since the smoke generation of an air filter unit, as
well as its combustibility, depends upon the nature and quantity of the material collected by the
filter, the test requirements of this standard, for classification purposes, apply only to air filter
units in a clean condition. Consequently, when filters are susceptible to the accumulation of
combustible deposits, it is intended that maintenance and inspection practices should be followed
as proposed in Appendix B of NFPA 90A.

Testing

Yes, spelled out in
Section 6 through
Section 7.34.

Yes

The updated standard has no changes.

Yes

1.1 These requirements apply to fireplace accessories that are intended only for field installation
into or attachment to existing masonry fireplaces. Fireplace accessories include items such as heat
exchangers, glass door assemblies, and the like. For the purpose of these requirements, fireplace
accessories do not include fireplace inserts or devices that incorporate a closed fire chamber. 1.2
Fireplace accessories as covered by these requirements are intended for installation in accordance
with the Standard for Chimneys, Fireplaces, Vents and Solid Fuel Burning Appliances, NFPA
211, and in accordance with codes such as the International Building Code, International
Mechanical Code, and related mechanical codes. 1.3 A fireplace accessory, as covered by these
requirements, is intended for use with solid wood fuel, as specified by the manufacturer. 1.4
These accessories may include: a) Field-installed cord-connected or fixed blower assemblies,
and b) Other field-installed electrical accessories rated at 250 volts or less to be employed in
ordinary locations in accordance with the National Electrical Code, NFPA 70.

Installation

Yes, spelled out in
Section 33 through
Section 43.

Yes

The updated standard has no changes.

Yes, as indicated in
Section 4.0 through
Section 12.0.

Yes

Requirements cover commercial, freestanding, under-counter and counter-insert dishwashers,
utensil washers, and glass washers using water as the principal cleaning medium, hereafter
referred to as dishwashers. They use steam, gas, or electric heaters for heating the water. Heated
water is provided to a dishwasher by means of steam, gas, or electric heating systems integral to
the appliance, or by means not integral to the dishwasher that is provided at the installation site.

Product/Material

Product/Material

Yes, spelled out
throughout the
standard.

Yes

All changes are shown as markups on the
updated standard.

Product/Material

Yes, as indicated in
Section 6.0 through
Section 25.0

Yes

The updated standard has no changes.

Arnie Rodio UL 923-2013*

Microwave Cooking
Appliances (with
revisions through June
24, 2015)

921.3.2(3)

Yes

Yes

Yes

1.1 These requirements cover household and commercial microwave cooking appliances operated
in the Industrial, Scientific and Medical (ISM) bands of 915 ±25 and 2450 ±50 MHz, for use in
ordinary locations in accordance with the National Electrical Code, NFPA 70, and rated not more
than 600 V. 1.2 These requirements also cover microwave cooking appliances intended for builtin installation, side-by-side mounting, stacking, wall mounting and installation over ranges. 1.3
For the purpose of these requirements, commercial microwave cooking equipment is that usually
found in commercial kitchens, restaurants, or other business establishments where food may be
dispensed. Household microwave cooking equipment is that intended for household use. 1.4
These requirements also cover the microwave cooking portion of a household electric range. The
combination is to comply with the Standard for Household Electric Ranges, UL 858.

Arnie Rodio UL 959-2010*

Medium Heat
Appliance FactoryBuilt Chimneys (with
revisions through June
12, 2014)

802.5.1.2

Yes

Yes

Yes

Requirements cover factory-built chimneys intended for venting gas, liquid, and solid fuel fired
medium heat type appliances in which the maximum continuous flue gas temperatures do not
exceed 1800°F
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The standard covers
electric dishwashers
rated 600 V or less,
installed in accordance
with NFPA 70 and for
use with natural gas,
propane, LP gas.

Yes

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Billy Smith UL 1046-2010

Billy Smith UL 1240-2005*

Standard Title

Grease Filters for
Exhaust Ducts (with
revisions through
January 13, 2012)

Electric Commercial
Clothes-Drying
Equipment (with
revisions through
October 17, 2012)

Referenced
Section in the
2015 UMC

509.1, 509.1.1,
518.1(4)

908.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1.1 Products covered by these requirements are single-stage and multi-stage grease filters. These grease
filters are intended for installation and use in accordance with the Standard for Ventilation Control and
Fire Protection of Commercial Cooking Operations, NFPA No. 96 and the International Mechanical Code
(IMC). 1.2 Grease extraction devices integral to the exhaust hoods that use them and other filter devices
designed to be used in only the specific manufacturer’s hoods are not covered by this standard but are
tested under the Standard for Exhaust Hoods for Commercial Cooking Equipment, UL 710, or the
Standard for Recirculating Systems, UL 710B, or the Outline for Ultraviolet Radiation Systems for Use in
the Ventilation Control of Commercial Cooking Operations, Subject 710C. 1.3 The test methods
described in this standard pertain to filters used in exhaust hoods for commercial cooking operations. The
primary function of these devices and the capability of devices tested in this standard are to prevent flames
from penetrating into the exhaust system beyond the hood collar. The terms grease and oil are used
interchangeably in this standard 1.4 Filters are investigated to determine their abilities to: a) Limit the
projection of flames downstream when subjected to flames on the upstream face, after having been loaded
with grease in a manner representative of cooking that produces a grease-rich exhaust, b) Drain any
collected grease in such a manner that it does not fall back onto the cooking surface. 1.5 The standard
does not measure capture efficiency or physical robustness of the grease filter device or other factors that
do not directly affect user or fire safety. Note: Capture efficiency of a kitchen hood filter can be measured
using ASTM F2519 "Standard Test Method for Grease Particle Capture Efficiency of Commercial
Kitchen Filters and Extractors".

Testing

Yes, spelled out in
Section 8 through
Section 9.3.5.

Yes

Yes

1.1 These requirements cover electric commercial, industrial, and institutional clothes-drying
equipment intended for use in accordance with the National Electrical Code, NFPA 70.
Equipment covered by this Standard is not intended for use by the general public, but only by
trained or supervised personnel. 1.2 These requirements do not cover coin-operated clothesdrying equipment, flatirons, ironing machines, water heaters, water softeners, dry-cleaning
machines, garment-finishing machines, clothes washers, or other equipment covered by
requirements separate from this standard. 1.3 Appliances and field-attached accessories
including those that utilize some other source of energy - such as gas or steam- in addition to
electric energy are investigated under these requirements and under such additional requirements
as are applicable to the appliance under consideration.

Testing

Yes, spelled out in
Section 31 through
Section 46.

Yes

STAFF NOTES

Yes, as indicated in
Section 4.0 through
Section 11.0.

Billy Smith UL 1479-2003 2015*

Fire Tests of ThroughPenetration Firestops
(with revisions
through October 19,
2012)

507.3.4, 507.3.5

Yes

Yes

Yes

These rRequirements cover through penetration firestops of various materials and construction
that are intended for use in openings in fire resistive wall, or floor or floor-ceiling assemblies or
both, and membrane type penetration firestops of various materials and construction that are
intended for use in openings in fire resistive wall assemblies.
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Testing

Tests conducted in
accordance with these
requirements to
demonstrate
performance of
through penetration
firestops during
exposure to fire but
not intended to
determine acceptability
of firestops for use
after exposure.

Yes

All changes are shown as markups on the
updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Billy Smith UL 1482-2011*

Billy Smith UL 1777-2007 2015*

Billy Smith UL 1812-2013

Standard Title

Solid-Fuel Type
Room Heaters (with
revisions through
August 19, 2015)

Chimney Liners (with
revisions through July
3, 2009)

Ducted Heat Recovery
Ventilators (with
revisions through
April 17, 2014)

Referenced
Section in the
2015 UMC

802.5.1.1, 916.3

803.1.11.2

504.5

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Yes

Step 5
scope of standard

1.1 These requirements cover room heaters which are freestanding fire chamber assemblies of the
circulating or direct radiation type. These products are for attachment to a residential type
chimney intended for use with low-heat appliances and shall be used to burn solid fuels specified
by the manufacturer. These products shall be manually or thermostatically controlled. 1.2 Room
heaters are intended for installation in accordance with the Standard for Chimneys, Fireplaces,
Vents, and Solid-Fuel Burning Appliances, NFPA 211, and in accordance with codes such as the
BOCA National Mechanical Code, the Standard Mechanical Code, and the Uniform Mechanical
Code. 1.3 Room heaters intended for use in mobile homes are to be installed in accordance with
the Mobile Home Construction and Safety Standards published by the Department of Housing
and Urban Development (HUD). 1.4 The product shall include: a) A field-installed cordconnected or permanently-connected blower assembly; and b) Other field-installed electrical
accessories, rated at 250 volts or less, and intended to be employed in locations in accordance
with the National Electrical Code, NFPA 70. 1.5 A product that contains features, characteristics,
components, materials, or systems new or different from those covered by the requirements in this
Standard, and that involves a risk of fire, electric shock, or injury to persons shall be evaluated
using the appropriate additional component and end-product requirements to determine that the
level of safety as originally anticipated by the intent of this Standard is maintained.

Yes

1.1 These requirements cover metallic and nonmetallic chimney liners intended for fieldinstallation into new or existing masonry chimneys that are used for the natural draft venting of
Category I gas-fired, Type L vented oil-fired, and solid-fuel-fired residential-type appliances in
which the maximum continuous flue-gas outlet temperatures do not exceed 1000°F (538°C). 1.2
Chimney liners are intended to be installed in existing masonry chimneys with or without a liner
of fire-clay tile, or to be used as a substitute for masonry fire-clay tile flue liners in new chimneys.
1.3 Chimney liners are intended to be installed in accordance with the Standard for Chimneys,
Fireplaces, Vents, and Solid Fuel Burning Appliances, NFPA 211; National Fuel Gas Code,
NFPA 54 and codes such as the International Building Code, International Gas Code,
International Mechanical Code, International Residential Code, and the Uniform Mechanical
Code. 1.4 Chimney liners as covered by these requirements are not intended for use with Category
II, III, or IV gas burning appliances as defined by the National Fuel Gas Code, NFPA 54, or other
appliances that result in condensation of corrosive acids on the liner of the chimney, or that create
positive pressures in the chimney system. 1.5 Chimney liners with cementitious or refractory flue
gas conveying conduits shall be evaluated and marked in accordance with the solid-fuel-firedappliance sections of these requirements.

Yes

1.1 These requirements cover ducted heat recovery ventilators intended to remove air from
buildings, replace it with outside air, and in the process transfer heat from the warmer to the
colder air. These units are intended to be connected to duct systems that interconnect rooms or
spaces within buildings for exhausting the indoor air and/or distributing the outdoor air.
1.2 These requirements cover heat recovery ventilators rated at 600 volts or less, and intended to
be installed in ordinary locations in accordance with the National Electrical Code, NFPA 70.
These units may also include means for air filtration. 1.3 These requirements apply to heat
recovery ventilators employing gas-, oil-, or gas-oil-fired or electric resistance heating means. The
requirements for the construction and performance of gas, oil, and gas-oil burners, heat
exchangers, electric resistance heaters, and components for the direct control of the utilization of
these heating means are to be those included in other applicable standards. 1.4 Heat recovery
ventilators are intended for installation in accordance with the Standard for the Installation of Air
Conditioning and Ventilating Systems, NFPA 90A, and the Standard for the Installation of Warm
Air Heating and Air Conditioning Systems, NFPA 90B.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Testing

Yes, spelled out in
Section 7 through
Section 14.

Yes

The updated standard has no changes.

Testing

Yes, spelled out in
Section 14 throughout
Section 38

Yes

All changes are shown as markups on the
updated standard.

Testing

Yes, spelled out in
Section 28 through
Section 61.

Yes

All changes are shown as markups on the
updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Billy Smith UL 1815-2012

Jay Peters UL 1820-2004*

Jay Peters UL 1887-2004*

Jay Peters UL 1963-2011*

Standard Title

Nonducted Heat
Recovery Ventilators
(with revisions
through April 17,
2014)

Fire Test of Pneumatic
Tubing for Flame and
Smoke Characteristics
(with revisions
through May 10, 2013)

Fire Test of Plastic
Sprinkler Pipe for
Visible Flame and
Smoke Characteristics
(with revisions
through May 3, 2013)

Refrigerant
Recovery/Recycling
Equipment (with
revisions
through October 11,
2013)

Referenced
Section in the
2015 UMC

504.5

602.2.3

602.2.2

1101.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1 These requirements cover nonducted, stationary or fixed heat recovery ventilators for
household, commercial, or industrial use and intended to be employed in accordance with the
National Electrical Code, ANSI/NFPA 70. 1.2 These requirements cover heat recovery
ventilators rated 600 volts or less. 1.3 These requirements cover heat recovery ventilators that
may be mounted through a wall or ceiling, or in a window. 1.4 These requirements cover heat
recovery ventilators that may employ short ducts intended to bring air to and from the equipment.
These requirements do not cover heat recovery ventilators employing ducts intended to supply
conditioned air for environmental heating and/or cooling or distribute air throughout a building;
such units are judged under the requirements in the Standard for Ducted Heat Recovery
Ventilators, UL 1812. These requirements do not preclude a preheater provided as part of the air
exchange system.

Testing

Yes, spelled out in
Section 30 through
Section 55.

Yes

All changes are shown as markups on the
updated standard.

Yes

1.1 This is a test method for determining values of flame propagation distance and optical smoke
density for pneumatic tubing that is to be installed in ducts, plenums, and other spaces used for
environmental air. The purpose of this test method is to determine whether the flame-propagation
and smoke-generating characteristics of these tubes are in accordance with the provisions of
Installation of Air Conditioning and Ventilating Systems, NFPA 90A. Exception No. 3 of Section
2-2.1.2 of NFPA 90A states that pneumatic tubing having the required fire-resistant and lowsmoke-producing characteristics are capable of being installed in the space between the ceiling
and the floor or roof above, used as an air handling plenum. 1.2 This test method does not cover
the construction requirements for tubes for pressure or other performance requirements.
1.3 A product that contains features, characteristics, components, materials, or systems new or
different from those covered by the requirements in this standard, and that involves a risk of fire
or of electric shock or injury to persons shall be evaluated using appropriate additional component
and end-product requirements to maintain the level of safety as originally anticipated by the intent
of this standard. A product whose features, characteristics, components, materials, or systems
conflict with specific requirements or provisions of this standard does not comply with this
standard. Revision of requirements shall be proposed and adopted in conformance with the
methods employed for development, revision, and
implementation of this standard.

Testing

Yes, spelled out in
Section 3.1 through
section 6.10

Yes

Yes

1.1 This is a test method for determining values of flame propagation distance and optical smoke
density for plastic sprinkler pipe that is to be installed in ducts, plenums, and other spaces used
for environmental air.
1.2 This test method does not cover the construction requirements for sprinkler pipe for pressure
or other performance requirements. 1.3 A product that contains features, characteristics,
components, materials, or systems new or different from those covered by the requirements in this
standard, and that involves a risk of fire or of electric shock or injury to persons shall be evaluated
using appropriate additional component and end-product requirements to maintain the level of
safety as originally anticipated by the intent of this standard. A product whose features,
characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of
requirements shall be proposed and adopted in conformance with the methods employed for
development, revision, and
implementation of this standard.

Testing

Yes, spelled out in
Section 3 through
Section 6

Yes

Yes

1.1 This is a test method for determining values of flame propagation distance and optical smoke
density for plastic sprinkler pipe that is to be installed in ducts, plenums, and other spaces used
for environmental air.
1.2 This test method does not cover the construction requirements for sprinkler pipe for pressure
or other performance requirements. 1.3 A product that contains features, characteristics,
components, materials, or systems new or different from those covered by the requirements in this
standard, and that involves a risk of fire or of electric shock or injury to persons shall be evaluated
using appropriate additional component and end-product requirements to maintain the level of
safety as originally anticipated by the intent of this standard. A product whose features,
characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of
requirements shall be proposed and adopted in conformance with the methods employed for
development, revision, and
implementation of this standard.

Testing

Yes, spelled out in
Section 51 through
Section 90.

Yes
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Jay Peters

Standard Number

UL 1978-2010*

Standard Title

Grease Ducts (with
revisions through
September 19, 2013)

Jay Peters UL 1995-2011 2015

Heating and Cooling
Equipment

Jay Peters UL 2021-2013 2015*

Fixed and LocationDedicated Electric
Room Heaters (with
revisions through June
6, 2013)

Referenced
Section in the
2015 UMC

507.2.1, 510.4.1,
510.5.2, 510.5.3

903.1

916.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1.1 These requirements cover factory-built grease ducts, and grease duct assemblies that are
intended to be installed at reduced clearances where 18 inch (457 mm) clearance is specified in
the Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations,
NFPA 96, and the International Mechanical Code.1.2 These requirements also cover modular
grease duct assemblies, unwelded connections between adjoining duct parts, fittings, access
doors, and the like intended for use with grease ducts installed in accordance with NFPA 96 and
the International Mechanical Code. 1.3 These requirements do not address NFPA 96 and the
International Mechanical Code requirements for grease duct enclosures. Grease ducts covered
only by these requirements are intended to be installed in a fire resistive enclosure when required
by NFPA 96 or the IMC. 1.4 Requirements used to evaluate the effectiveness of the combination
of a grease duct and an enclosure as a fire rated enclosure system and through penetration firestop
system, as well as the enclosure’s effect on the grease duct are contained in Standard for Tests of
Fire Resistive Grease Duct Enclosure Assemblies, UL 2221, and ASTM E 2336, Standard Test
Methods for Fire Resistive Grease Duct Enclosure Systems.

Testing

Yes, spelled out in
Section 11 through
Section 21.3.

Yes

Yes

1.1 These requirements apply to the following stationary equipment for use in nonhazardous locations rated 600V
up to 7200 V or less, single- or 3-phase, and remote control assemblies for such equipment: a) Heat pumps, for
heating and cooling with or without factory or field-installed electric resistance heaters, or hot water or steam heating
coils. b) Air conditioners for cooling with or without factory or field-installed electric resistance heaters, or hot water
or steam heating coils. c) Cooling portion and associated components of combination heating and cooling equipment
employing gas-, oil-, or gas-oil-fired heating means. However, the requirements for the construction and
performance of the gas-, oil-, or gas-oil-fired heating means, and their associated components, shall conform to the
particular standards covering such heating equipment and components. d) Liquid chillers and compressor-evaporator
or liquid chiller assemblies intended for use with remote condensers. e) Condensing units intended for connection to
a remote nonspecified evaporator and compressor units intended for connection to a remote nonspecified evaporator
and condenser. f) d)Add-on heat pumps for comfort heating or heating and cooling. g) e) Heat pump water heaters
and refrigerant desuperheaters, and packaged heat pump water heaters consisting of a heat pump water heater and
an associated storage tank. h) Fan units and fan coil units for comfort heating and/or comfort cooling. i) Room fan
heater units, central heating furnaces, and similar fixed electric space heating for comfort heating. 1.2 The units
referenced in Clause 1.1(g), self contained heat pumps and air conditioners may be cord-connected if they a) are for
indoor use only; b) are rated 250 V or less, single phase, with a marked rating of 24 A or less; and c) comply with
Clause 1.11. 1.2 These requirements apply to the following stationary equipment for use in nonhazardous locations
rated 7200 V or less, single or 3-phase, and remote control assemblies for such equipment: a) Cooling portion and
associated components of combination heating and cooling equipment employing gas-, oil-, or gas-oil-fired heating
means. However, the requirements for the construction and performance of the gas-, oil-, or gas-oil-fired heating
means, and their associated components, shall conform to the particular standards covering such heating equipment
and components; b) Condensing units intended for connection to a remote nonspecified evaporator and compressor
units intended for connection to a remote nonspecified evaporator and condenser; and c) Room fan heater units,
central heating furnaces, and similar fixed electric space heating for comfort heating.

Testing

Yes, spelled out
throughout the
standard

Yes

See summary of changes on back of document

Yes

1.1 These requirements cover fixed and location-dedicated electric room heating equipment rated
600 volts or less to be employed in ordinary locations in accordance with the National Electrical
Code, ANSI/NFPA 70. 1.2 These requirements do not cover movable heaters, wall- or ceilinghung heaters, baseboard heaters, duct heaters, central-heating furnaces, fan-coil units, panel- or
cable-type radiant-heating equipment, electric boilers, or any other electric heating equipment or
appliances that are covered in or as a part of separate, individual requirements.

Testing

Yes, spelled out in
Section 34 through
Section 58.

Yes

All changes are shown as markups on the
updated standard.
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STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Jay Peters UL 2043-2013*

Jay Peters UL 2158-1997 2014*

Jay Peters

UL 2162-2001 2014*

Standard Title

Fire Test for Heat and
Visible Smoke
Release For Discrete
Products and Their
Accessories Installed
in Air-Handling
Spaces

Electric Clothes
Dryers (with revisions
through March 20,
2009 January 29,
2015)

Commercial WoodFired Baking OvensRefractory Type

Referenced
Section in the
2015 UMC

602.2.4, 602.2.5

908.1

922.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1.1 This is a fire test method for determining the fire performance response of discrete products
(including, but not limited to electrical, mechanical, and plumbing equipment) intended to be
installed in air handling spaces, such as above suspended ceilings or below floors. These products
are subjected to an open flame ignition source and evaluated using a product calorimeter. 1.2
This test may be used to determine fire performance and smoke characteristics of discrete, noncontinuous building materials where the Test for Surface Burning Characteristics of Building
Materials, UL 723, is not applicable. 1.3 The purpose of this test is to determine the rate of heat
release and the rate of smoke release of the burning product samples as they relate to the
requirements for fire-resistant and low-smoke-producing characteristics in accordance with the
provisions of the following codes: National Electric Code, NFPA 70; International Mechanical
Code, NFPA 5000; Standard for the Installation of Air Conditioning and Ventilating Systems,
NFPA 90A. 1.4 This test method does not provide information on the performance of products
in other fire or test conditions. This test does not investigate the toxicity of the products of
combustion. 1.5 This test does not cover the constructional, electrical, or other performance
requirements of the product. 1.6 The Codes noted in 1.3 reference the use of UL 2043 for
electrical equipment with combustible outer enclosures. Specifically, the "National Electrical
Code" and the "International Mechanical Code" expressly state that electrical equipment with
metal enclosures shall be permitted. Consequently, UL 2043 is not intended to apply to electrical
equipment with metal outer enclosures unless otherwise specified by end-product-standard
requirements.

Testing

Yes, spelled out in
Section 3 through
Section 9.

Yes

Yes

1.1 This Standard applies to electric clothes dryers intended to be used in nonhazardous locations
in accordance with the Canadian Electrical Code, Part I (CEC), General Requirments-Canadian
Electrical Code, Part II, CSA C22.2 No. 0-10 and the (U.S.) National Electrical Code(NEC), on
circuits having a nominal voltage not exceeding 600 V. 1.2 This Standard applies to both cordconnected and permanently connected appliances. The appliances covered by this Standard are
intended for use by the general public not specifically trained in the use of the appliance,
regardless of the mode by which its operation is initiated. They are for use in households and for
commercial purposes, including appliances provided with coin-, ticket-, or card-operated
mechanisms, and combination washer-dryers. 1.3 This Standard does not apply to industrial and
institutional type appliances. Industrial or institutional appliances are covered under the scope of
Electric Commercial Clothes-Drying Equipment, UL 1240.

Testing

Yes, spelled out in this
standard.

Yes

Yes

1.1 These requirements apply to commercial wood-fired ovens intended for use by commercial
establishments for the purpose of cooking or baking food products utilizing solid wood fuel.
These ovens utilize as their primary enclosure, refractory materials. 1.2 For the purposes of this
outline: a) It is anticipated the ovens described in 1.1 will be vented by an exhaust hood as
covered by the Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations, NFPA 96, or an exhaust hood tested for compliance with the requirements in the
Standard for Exhaust Hoods for Commercial Cooking Equipment, UL 710. b) Minimum exhaust
hood size including minimum height, depth, and length of the hood as well as minimum hood
overhangs, minimum exhaust air flows, and maximum hood height above the oven shall be
established as part of the investigation. c) The seismic stability of the oven and support system is
not anticipated in this document.
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Product/Material

Yes, spelled out
throughout the
standard.

STAFF NOTES

Task Group Discussion

All changes are shown as markups on the
updated standard.

There is an updated standard (2014) and is
processed via an ANSI process
Yes

This standard became an ANSI Standard.
Maggie recommends this standard to not be
stricken in Item # 001

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Phil Ribbs UL 2200-2012*

Phil Ribbs UL 2221-2010

Phil Ribbs

UL 2523-2009*

Standard Title

Stationary Engine
Generator Assemblies
(with revisions
through June 7, 2013
July 29, 2015)

Tests of Fire Resistive
Grease Duct Enclosure
Assemblies

Solid Fuel-Fired
Hydronic Heating
Appliances, Water
Heaters, and Boilers
(with revisions
through February 8,
2013)

Referenced
Section in the
2015 UMC

1602.3

507.3.4

1002.4, Table
1203.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1 These requirements cover stationary engine generator assemblies rated 600 volts or less that
are intended for installation and use in ordinary locations in accordance with the National
Electrical Code NFPA-70; the Standard for the Installation and Use of Stationary Combustion
Engines and Gas Turbines, NFPA-37, the Standard for Health Care Facilities, NFPA-99, and the
Standard for Emergency and Standby Power Systems, NFPA-110. 1.2 These requirements do not
cover generators for use in hazardous (Classified) locations.1.3 These requirements do not cover
UPS equipment. That equipment is covered by the Standard for Uninterruptible Power Supply
Equipment, UL 1778. 1.4 These requirements do not cover generators for marine use.
1.5 These requirements do not cover snow loading, wind loading, or seismic forces.

Testing

Yes, spelled out in
Section 37 through
Section 59.

Yes

All changes are shown as markups on the
updated standard.

Yes

1.1 These tests are intended to determine the fire resistance of grease duct enclosure assemblies.
These requirements limit the combustibility, the surface flammability, and the smoke generation
potential of the coverings used to enclose the grease duct. In addition, these requirements evaluate
the effectiveness of the combination of the grease duct and the enclosure as a fire rated enclosure
system and through penetration firestop system, as well as the enclosure’s effect on the grease
duct. 1.2 The fire endurance ratings for grease duct enclosure assemblies are intended to register
performance during the period of fire exposure and are not intended to be interpreted as having
determined the acceptability of the grease duct assembly for use before or after fire exposure. The
intent of these methods is to develop data to assist others in determining the suitability of the
grease duct assembly where fire resistance is required. 1.3 These requirements are intended to
evaluate the ability of grease duct enclosure assemblies specified in 1.1 to contain an internal fire
or repel an external fire during predetermined test exposures. The test evaluates the grease duct
assembly’s resistance to fire, heat, and to a hose stream. 1.4 Requirements covering the
construction and performance requirements of proprietary grease ducts are contained in the
Standard for Grease Ducts, UL 1978. All ducts, both proprietary and non-proprietary, shall
comply with installation requirements of the Standard for Ventilation Control and Fire Protection
of Commercial Cooking Operations, NFPA 96, and the International Mechanical Code. 1.5

Testing

Yes, spelled out in
Section 5 through
Section 13.2

Yes

Yes

1.1 These requirements apply to factory built manually and/or automatically fueled solid fuel-fired
hydronic heating appliances, water heaters and boilers, as defined in Section 5, Glossary, intended
to be fixed non-moveable appliances. (1.1 effective June 22, 2012)
1.2 The appliances are intended to burn solid fuels, such as wood, coal, or any other biomass fuel,
as specified by the manufacturer. (1.2 effective June 22, 2012)
1.3 The appliances are provided with an integral chimney and termination or intended for
connection to chimneys for residential type and building heating appliances or for building
heating appliances in compliance with the Standard for Chimneys, Fireplaces, Vents, and Solid
Fuel Burning Appliances, NFPA 211, and intended for installation in compliance with the
National Electrical Code, ANSI/NFPA 70; and the International Mechanical Code (ICC),
International Residential Code (ICC) and the Uniform Mechanical Code (IAPMO), as applicable.
(1.3 effective June 22, 2012)

Product/Material

Yes, spelled out in
various section of the
standard

Yes
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Phil Ribbs UL 2790-2010*

Phil Ribbs UL 60335-2-40-2012*

Standard Title

Commercial
Incinerators (with
revisions through
October 8, 2014)

Household and Similar
Electrical Appliances,
Part 2-40: Particular
Requirements for
Electrical Heat Pumps,
Air-Conditioners and
Dehumidifiers

Referenced
Section in the
2015 UMC

926.2

903.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 10
2015 UMC
STANDARDS REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1 These requirements apply to direct-fed incinerators, including those of the gas and electric
ignition types, designed primarily for use as a crematory (as defined in 5.30). They are not
intended to incinerate any hazardous, including biological/infectious, chemical and/or explosive,
types of material and not intended for use in spaces in which flammable vapor or gases may be
present. 1.2 These requirements are only intended to cover the safety aspect of the direct-fed
incinerators, with respect to fire, shock, mechanical hazards, and carbon monoxide emissions. 1.3
Crematories covered by these requirements are the factory-made type and may be field assembled.
These requirements do not cover an incinerator that requires the use of a brick or masonry wall,
etc., which forms a part of the building structure. 1.4 Gas-heating incinerators covered by these
requirements may be operated without a competent attendant being constantly on duty at the
burners while the burners are in operation. 1.5 Incinerators may be subject to local regulations
and/or EPA regulations, such as the Clean Air Act and/or the Resource Conservation and
Recovery Act, with respect to: a) Particulate emissions, oxides of nitrogen, and other products of
combustion in the flue gas. These requirements do not include limitations on Nox emissions and
only carbon monoxide was required to be within the specified limits. b) The types of wastes to be
incinerated.

Yes

This clause of Part 1 is replaced by the following. This International Standard deals with the
safety of electric HEAT PUMPS, including SANITARY HOT WATER HEAT PUMPS, AIRCONDITIONERS, and DEHUMIDIFIERS incorporating motor-compressors and hydronic room
FAN COILS, their maximum RATED VOLTAGES being not more than 250 V for single phase
appliances and 600 V for all other appliances. Appliances not intended for normal household use
but which nevertheless may be a source of danger to the public, such as appliances intended to be
used by laymen in shops, in light industry and on farms, are within the scope of this standard.
This standard also applies to electric HEAT PUMPS, AIR CONDITIONERS and
DEHUMIDIFIERS containing FLAMMABLE REFRIGERANT. FLAMMABLE
REFRIGERANTS are defined in 3.120. The appliances referenced above may consist of one or
more factory made assemblies. If provided in more than one assembly, the separate assemblies are
to be used together, and the requirements are based on the use of matched assemblies.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Product/Material

Yes, spelled out
throughout the
standard.

Yes

No changes

Product/Material

Yes, spelled out
throughout the
standard.

Yes

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

ACCA Manual D-

Jay Peters 20092014*

Jay Peters ACCA Manual J-2011*

Jay Peters ACCA Manual N-2012

Standard Title

Residential Duct
Systems

Residential Load
Calculations

Commercial Load
Calculations

Referenced
Section in the
2015 UMC

E 502.4.4, E
607.2(2)

E 607.2(1)
Table E 502.6

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

No

No

No

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

No

No

No

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

Manual D procedures shall be used to design residential duct systems. The subject material
includes information about constant volume cfm and variable volume air-zoned systems,
system performance characteristics, duct materials, blower performance, air-side components
and airway sizing procedures. The informative part of the manual includes information about
duct system efficiency and the synergistic interactions between the duct system, the building
envelope, the HVAC equipment, the vents and the household appliances. Indoor air quality,
noise control, testing and balancing also are discussed. Manual D procedures depend on, or
interact with other comfort system design procedures, including Manual J (load calculation),
Manual S (equipment selection) and Manual T (air distribution).

Design

This procedure
matches duct system
resistance (pressure
drop) to blower
performance (as
defined by
manufacture's
blower performance
tables).

Yes

All changes are shown as markups
on the updated standard.

Yes

The eighth edition of Manual J® (MJ8) estimates heating and cooling loads for all types of
residential, low-rise structures. Computer software (spreadsheet template or full-featured
program) is required for the full Manual J procedure. The abridged edition of Manual J
(MJ8AE) presented as Part 1—Core Training, is sufficient for learning Manual J procedures
and for making hand calculations for certain types of single family detached homes. (MJ8AE is
a subset of MJ8 procedures.)

Design

Yes, this standard sets
performance and
design parameters.

Yes

Yes

Procedure for commercial heating and cooling load calculations for buildings three stories or
less. Sections 1, 2 and 3 discuss issues and concepts that must be understood before making a
commercial load calculation. Sections 4 through 11 summarize basic aspects of the calculation
procedure and provide examples that apply various concepts and formulas. Sections 12 and 13
provide entry level examples applied to a whole building. Section 14 summarizes design
procedure tasks that are performed after heating and cooling loads are determined. Sections 15
through 24 of the full version of Manual N deal with advanced topics and procedures.
Calculations for the abridged procedure (N5AE) and the full procedure are performed on a set
of worksheets, then selected solutions are summarized on Form N1.
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Design

Yes, this standard sets
performance and
design parameters.

Manual N was developed in a
consensus process (just not ANSI).
The 25 person committee was
balanced (mechanical contractors,
OEMs, Instructors, MEP designers,
consultants, others).
Yes

For all three Manuals (N,B, Q), as
with all of our manuals and
standards, ACCA has an open door
policy for public comments and
proposals. We always accept them
and include them as the starting
point for discussion during
subsequent revision efforts.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Standard Title

Referenced
Section in the
2015 UMC

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

This manual provides the basic information that is required to design low velocity, low
pressure duct systems. The procedures outlined in this manual apply to commercial work. This
manual replaces all previous editions of ACCA's Manual Q ("Equipment Selection and System
Design Procedures for Commercial Summer and Winter Air Conditioning").
Jay Peters ACCA Manual Q-1990

Jay Peters AHRI 1200-2013*

Low Pressure, Low
Velocity Duct System
Design

Performance Rating of
Commercial
Refrigerated Display
Merchandisers and
Storage Cabinets

302.1.2, 302.2

Table E
503.7.1(12),
Table E
503.7.1(13)

No

Yes

No

Yes

No

Yes

Many sections of this manual are intended to provide a primer on the theory and on the factors
that relate to designing low pressure, low velocity air distribution systems. There are also a
number of sections that are intended to be used as design guides or "applications" manuals.
These sections discuss and provide examples of specific applications. This manual also
contains an extensive appendix which in some respects is the most important part of the
manual. The charts and tables contained in the appendix sections summarize all of the
information and guidelines that are required to execute a successful design.

1.1.1 Intent. This standard is intended for the guidance of the industry, including
manufacturers, engineers, installers, contractors and users. The values reported using this
standard allow comparison of energy consumption within each of the following product
categories: Remote Commercial Refrigerated Display Merchandisers, Remote Commercial
Refrigerated Storage Cabinets, Self-contained Commercial Refrigerated Display Merchandisers
and Self-contained Commercial Refrigerated Storage Cabinets. 1.1.2 Review and Amendment.
This standard is subject to review and amendment as technology advances.
2.1 Scope. This standard applies to the following manufacturers’ standard catalog Commercial
Refrigerated Display Merchandisers and Storage Cabinets, provided that the cases are
equipped and designed to work with electrically driven, direct expansion type systems: 2.1.1
Self-contained and Remote Commercial Refrigerated Display Merchandisers and Storage
Cabinets 2.1.2 Open and Closed Commercial Refrigerated Display Merchandisers 2.2
Exclusions. This standard does not apply to the following: 2.2.1 Refrigerated vending
machines 2.2.2 Ice makers 2.2.3 Soft serve extruders 2.2.4 Secondary coolant applications.
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Design

Yes, spelled out in this
standard.

Yes

STAFF NOTES

Per ACCA, Manuals B and Q were
developed as internal staff
documents, but were extensively
reviewed by professionals from all
over the industry. Manual Q had a
small development committee,
though it may not have been
balanced (it's from back in 1990!).
For both documents, they were
released for review and comments
received were incorporated in the
final document.
For all three Manuals (N,B, Q), as
with all of our manuals and
standards, ACCA has an open door
policy for public comments and
proposals. We always accept them
and include them as the starting
point for discussion during
subsequent revision efforts.

Product/Material

Yes, testing and rating
requirements are
spelled out in the
standard.

Yes

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Jay Peters AHRI 1230-2010*

Standard Title

Performance Rating of
Variable Refrigerant
Flow (VRF) MultiSplit Air-Conditioning
and Heat Pump
Equipment

Jay Peters AMCA 500-D-2012*

Laboratory Methods
of Testing Dampers
for Rating

Billy Smith ASCE 25-2006*

Earthquake-Actuated
Automatic Gas Shutoff
Devices

Referenced
Section in the
2015 UMC

Table E
503.7.1(9),
Table E
503.7.1(10)

E 503.4.6.4.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Yes

Step 5
scope of standard

2.1 This standard covers matched variable refrigerant flow Multi-Split Air Conditioners and
Multi-Split Heat Pumps using distributed refrigerant technology with cooling and heating
capacities for outdoor units from 12,000 Btu/h [3508 W] to 300,000 Btu/h [90,000 W] and
indoor units from 5,000 Btu/h [1,000W] to 60,000 Btu/h [20,000 W]. Each indoor unit is
designed to condition a single zone.
2.2 This standard applies to variable refrigerant flow multi-split systems consisting of the
following matched components: a) an outdoor unit with single or multiple compressors or
variable capacity compressor or with a variable speed drive; b) indoor unit(s) that have a coil,
air movement device intended for single zone air distribution, and a temperature sensing
control; and c) a zone temperature control device.
2.3 The multi-split systems covered in this standard are Variable Refrigerant Flow (VRF)
Multi-Split Systems and Heat Recovery (VRF) Multi-Split Systems. Included are multi-split,
matched system air conditioners and heat pumps irrespective of their type of electric power
source, type of refrigeration cycle, or secondary fluid (e.g. air-to-air or water-to-air) 2.4 This
standard does not apply to the testing and rating of individual assemblies for separate use. It
also does not cover ductless mini-splits (one-to-one split systems) which are covered by AHRI
Standard 210/240. 2.5 Energy Source. This standard applies only to electrically operated,
vapor compression refrigeration systems.
NOTE: For the purpose of the remaining clauses, the terms equipment and systems will be
used to mean multi-split air-conditioners and/or multi-split heat pumps that are described in
2.1 to 2.5.

Yes

This standard may be used as a basis for testing dampers when air is used as the test gas. A test
conducted in accordance with the requirements of this standard is intended to demonstrate the
Performance of a damper and is not intended to determine acceptability level for a damper. It is
not within the scope of this standard to indicate the actual sequence of testing. The parties to a
test for guarantee purposes may agree to exceptions to this standard in writing prior to the test.
However, only a test that does not violate any mandatory requirement of this standard shall be
designated as a test conducted in accordance with this standard.

Yes

Provides minimum functionality requirements for earthquake-actuated gas shut-off devices and
systems meant to include mechanical devices consisting of a sensing means and a means to
shut-off the flow of gas. Devices not covered in this standard shall be in accordance with ANSI
Z21b/CSA 6.5b.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Product/Material

Yes, testing and rating
requirements are
spelled out in the
standard.

Yes

This standard has an addendum
submitted on June 2014

Testing

Yes, testing and
performance
requirements are
addressed in this
standard.

Yes

Testing

Yes, testing and rating
requirements are
spelled out in the
standard.

Yes

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Julius
Ballanco

Julius
Ballanco

Standard Number

ASHRAE 52.2-2012

ASHRAE 55-2013

Standard Title

General Ventilation
Air-Cleaning Devices
for Removal
Efficiency
by Particle Size

Thermal
Environmental
Conditions for Human
Occupancy

Referenced
Section in the
2015 UMC

E 201.8, E
603.1.1(4)

E 607.1

Julius
Ballanco

ASHRAE 90.1-2013*

E 503.2.1, E
503.3.2,
E 503.4.1,
E 503.4.4,
E 503.4.7.1.4,
Energy Standard for
E 503.8.1,
Buildings Except LowRise Residential
Table E 503.7.1(1Buildings
5),
Table E 503.7.1(78),
Table E 503.7.2(12)

Julius
Ballanco

ASHRAE 90.2-2007*

Energy-Efficient
Design of Low-Rise
Residential Buildings

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

2.1 This standard describes a method of laboratory testing to measure the performance of
general ventilation air-cleaning devices. 2.2 The method of testing measures the performance
of air cleaning devices in removing particles of specific diameters
as the devices become loaded by standardized loading dust fed at intervals to simulate
accumulation of particles during service life. The standard defines procedures for generating
the aerosols required for conducting the test. The standard also provides a method for counting
airborne particles of 0.30 to 10 μm in diameter upstream and downstream of the air-cleaning
device in order to calculate removal efficiency by particle size. 2.3 This standard also
establishes performance specifications for the equipment required to conduct the tests, defines
methods of calculating and reporting the results obtained from the test data, and establishes a
minimum efficiency reporting system that can be applied to air-cleaning devices covered by
this standard.

Testing

Yes, a type of
laboratory testing is
used to determine
performance.

Yes

Yes

2.1 The environmental factors addressed in this standard are
temperature, thermal radiation, humidity, and air speed; the personal factors are those of
activity and clothing. 2.2 It is intended that all of the criteria in this standard be applied
together since comfort in the indoor environment is complex and responds to the interaction of
all of the factors that are addressed. 2.3 This standard specifies thermal environmental
conditions acceptable for healthy adults at atmospheric pressure equivalent to altitudes up to
3000 m (10,000 ft) in indoor spaces designed for human occupancy for periods not less than
15 minutes. 2.4 This standard does not address such nonthermal environmental factors as air
quality, acoustics, and illumination or other physical, chemical, or biological space
contaminants that may affect comfort or health.

Design

Yes, performance
determined by
trending data.

Yes

Design

Yes, testing and rating
requirements are
spelled out in the
standard.

Yes

Design

Yes, spelled out in
section 5.0 through
section 8.10

Yes

Yes

Yes

Yes

2.1 This standard provides
a. minimum energy-efficient requirements for the design and construction, and a plan for
operation and maintenance of
1. new buildings and their systems,
2. new portions of buildings and their systems,
3. new systems and equipment in existing buildings, and
4. new equipment or building systems specifically identified in the standard that are part of
industrial or manufacturing processes and
b. criteria for determining compliance with these requirements.
2.2 The provisions of this standard do not apply to
a. single-family houses, multifamily structures of three stories or fewer above grade,
manufactured houses (mobile homes), and manufactured houses (modular) or
b. buildings that use neither electricity nor fossil fuel.
2.3 Where specifically noted in this standard, certain other buildings or elements of buildings
shall be exempt.
2.4 This standard shall not be used to circumvent any safety, health, or environmental
requirements.

Yes

Yes

Yes

Minimum energy-efficiency requirements for the design and construction of: a. new residential
dwelling units and their systems and three stories or less above grade or modular homes
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STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Julius
Ballanco

Julius
Ballanco

Julius
Ballanco

Julius
Ballanco

Standard Number

Standard Title

ASHRAE 127-2012*

Method of Testing for
Rating Computer and
Data Processing
Room Unitary Air
Conditioners

ASHRAE/ACCA 1832007* (RA2011 2014)

Peak Cooling and
Heating Load
Calculations in
Buildings
Except Low-Rise
Residential Buildings

ASHRAE Handbook-2013 Fundamentals

ASHRAE Handbook-2012

Colleen O- ASME A13.1-2007
(R2013)*
Brien

HVAC Systems and
Equipment

Scheme for the
Identification of
Piping Systems

Referenced
Section in the
2015 UMC

E 503.4, Table
E 503.7.1(11)

E 503.4.5

F 102.4

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

No

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

No

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1. PURPOSE: The purpose of the standard is to establish a uniform set of requirements for
rating computer and data processing room (CDPR) unitary air-conditioners.
2. SCOPE: This standard applies to classes of unitary equipment that are used to air condition
computer room and data processing equipment. This standard does not apply to the rating of
individual assemblies, such as condensing units or direct expansion fan-coil units for separate
use.

Testing

Yes, performance
requirements are
spelled out in Section
5.

Yes

Yes

1. PURPOSE: This standard establishes requirements for performing peak cooling and heating
load calculations for buildings except low-rise residential buildings.
2. SCOPE: This standard sets minimum requirements for methods and procedures used to
perform peak cooling and heating load calculations for buildings except low-rise residential
buildings.

Design

Yes, heating and
cooling load
calculations are used
to measure
performance.

Yes

No

The American Society of Heating, Refrigerating and AirConditioning Engineers is the world’s foremost technical society in the fields of heating,
ventilation, air conditioning, and refrigeration. Its members worldwide are individuals who
share ideas, identify needs, support research, and write the industry’s standards for testing and
practice. The result is that engineers are better able to keep indoor environments safe and
productive while protecting and preserving the outdoors for generations to come. The 2009
ASHRAE Handbook—Fundamentals covers basic principles and data used in the HVAC&R
industry. The ASHRAE Technical Committees that prepare these chapters strive not only to
provide new information, but also to clarify existing information, delete obsolete materials, and
reorganize chapters to make the Handbook more understandable and easier to use.

Design

Yes, spelled out in this
standard.

Yes

Design

Yes, spelled out in this
standard.

Yes

Installation

Yes, spelled out in
section 3.1 through
section 3.5

Yes

E 607.2

No

No

No

The 2009 ASHRAE Handbook—Fundamentals covers basic principles
and data used in the HVAC&R industry. The ASHRAE Technical Committees that prepare
these chapters strive not only to provide new information, but also to clarify existing
information, delete obsolete materials, and reorganize chapters to make the Handbook more
understandable and easier to use. The 2008 ASHRAE Handbook—HVAC Systems and
Equipment discusses various systems and the equipment (components or assemblies) that
comprise them, and describes features and differences. This information helps system designers
and operators in selecting and using equipment.

302.1.2, 302.2

Yes

Yes

Yes

This Standard is intended to establish a common system to assist in identification of hazardous
materials conveyed in piping systems and their hazards when released in the environment.
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STAFF NOTES

The updated standard has no
changes.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Colleen OASME A112.4.1-2009*
Brien

Colleen OBrien

ASME A112.18.62009/CSA B125.62009(R2014)*

Standard Title

Water Heater Relief
Valve Drain Tubes

Flexible Water
Connectors

Colleen O- ASME B1.20.3-1976
(R2013)*
Brien

Dryseal Pipe Threads
(Inch)

Colleen OASME B16.33-2012*
Brien

Manually Operated
Metallic Gas Valves
for Use in Gas Piping
Systems up to 175 psi
(Sizes NPS 1⁄2
through NPS 2)

Colleen OASME B16.50-2013*
Brien

Wrought Copper and
Copper Alloy BrazeJoint Pressure
Fittings

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Yes

Step 5
scope of standard

Step 6
TYPE OF STANDARD:

Establishes performance requirements and test methods applicable to water heater relief valve
drain (or runoff) tube for use with relief valves having a steam rating of 105,000 Btu/h or less.

Testing

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Yes, spelled out in
section 2.0 through
section 3.1.3

Step 8
Is standard within
the scope of the
UMC Code

Task Group Discussion

No

Reason: This standard is a
plumbing material standards
Water heaters are within the scope that appear in the Uniform
of the UPC
Plumbing Code. The
standard is outside the scope of
the Uniform Mechanical Code.

Yes

The Standards Task Group
recommends that the following
standard be included in
Appendix H:
Reason: Water heaters can be
used for space heating. When
they are used for this
application, a water heater
flexible connector can be used
to connect the Water heater to
the coil in the air handling unit.

Yes

Covers flexible water connectors for use in water supply systems under (a) continuous pressure
in accessible locations; and (b) intermittent pressure in recreational vehicles only.

Product/Material

Yes, spelled out in
section 4.1.1 through
section 5.5

Yes

Dryseal pipe threads are based on the USA (American) pipe thread; however, they differ from
the USA pipe thread in that they are designed to seal pressure-tight joints without the necessity
of using sealing compounds. This Standard covers two classes of NPTF Dryseal pipe threads;
Class 1 and Class 2. These classes do not apply to other thank NPTF Dryseal pipe threads.

Product/Material

Yes, spelled out in
section 1.3 through
section 1.6

Yes

Yes

This Standard covers requirements for manually operated metallic valves sizes NPS ½ through
NPS 2, for outdoor installation as gas service line and before the gas regulator and meter
where the designated gauge pressure of the gas piping system does not exceed 125 psi.
The Standard applies to valves operating in temperature environment between -20 and 150
degrees F. This Standard sets forth the minimum capabilities, characteristics, and properties,
which a valve at the time of manufacture must possess, in order to consider suitable for use in
gas piping systems.

Product/Material

Yes, spelled out in
section 2.1 through
section 5

Yes

Yes

This Standard establishes requirements for wrought copper and wrought copper alloy brazejoint seamless fittings designed for use with seamless copper tube conforming to ASTM
Standard Specification, B 88 (Water and General Plumbing Systems), B 280 (Air
Conditioning and Refrigeration Service), and B 819 (Medical Gas Systems).This Standard
covers joints assembled with brazing materials conforming to ANSI/AWS A5.8. This Standard
is allied to ASME standards B16.18 B16.22. It provides requirements for fitting-ends suitable
for brazing. This Standard covers: (a) pressure-temperature ratings; (b) abbreviations for end
connections; (c) size; (d) size and method of designating openings of fittings; (d) marking; (e)
material; (f) dimensions and tolerances; and (g) testing.

Product/Material

Yes, spelled out in
section 6 through
section 12.3

Yes
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STAFF NOTES

These are connectors for potable
water.
The updated standard has no
changes.

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Arnie Rodio

Standard Number

ASTM A312/A312M2013b2015b

ASTM A568/A568M-

Arnie Rodio 2013ae12015

ASTM A653/A653M-

Arnie Rodio 20132015

Standard Title

Seamless, Welded, and
Heavily Cold Worked
Austenitic Stainless
Steel Pipes

Steel, Sheet, Carbon,
Structural, and HighStrength, Low-Alloy,
Hot-Rolled and ColdRolled, general
requirements for

Steel Sheet, ZincCoated (Galvanized)
or Zinc-Iron AlloyCoated Galvannealed)
by the Hot-Dip
Process

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

This specification covers seamless, straight-seam welded, and heavily cold worked welded
austenitic stainless steel pipe intended for high-temperature and general corrosive service.
Note 1—When the impact test criterion for a low-temperature service would be 15 ft·lbf [20 J]
energy absorption or 15 mils [0.38 mm] lateral expansion, some of the austenitic stainless steel
grades covered by this specification are accepted by certain pressure vessel or piping codes
without the necessity of making the actual test. For example, Grades TP304, TP304L, and
TP347 are accepted by the ASME Pressure Vessel Code, Section VIII Division 1, and by the
Chemical Plant and Refinery Piping Code, ANSI B31.3, for service at temperatures as low
as −425 °F [−250 °C] without qualification by impact tests. Other AISI stainless steel grades
are usually accepted for service temperatures as low as −325 °F [−200 °C] without impact
testing. Impact testing may, under certain circumstances, be required. For example, materials
with chromium or nickel content outside the AISI ranges, and for material with carbon content
exceeding 0.10 %, are required to be impact tested under the rules of ASME Section VIII
Division 1 when service temperatures are lower than −50 °F [−45 °C]. Grades TP304H,
TP309H, TP309HCb, TP310H, TP310HCb, TP316H, TP321H, TP347H, and TP348H are
modifications of Grades TP304, TP309Cb, TP309S, TP310Cb, TP310S, TP316, TP321,
TP347, and TP348, and are intended for service at temperatures where creep and stress rupture
properties are important.

Product/Material

Yes, spelled out
throughout the
standard

Yes

See summary of changes on page 12

Yes

1.1 This specification covers the general requirements for steel sheet in coils and cut lengths. It
applies to the following specifications that describe carbon steel, structural steel, and highstrength, low-alloy steel (HSLA) furnished as hot-rolled sheet and cold-rolled sheet:
Specifications A414/A414M, A424, A606, A659/A659M, A794, A1008/A1008M,
A1011/A1011M, and A1039/A1039M.

Product/Material

No, material properties
and dimensions are
specified, however
certain design
techniques are
recommended for
optimum performance.

Yes

See summary of changes on page 31

Yes

1.1 This specification covers steel sheet, zinc-coated (galvanized) or zinc-iron alloy-coated
(galvannealed) by the hot-dip process in coils and cut lengths. 1.2 The product is produced in
various zinc or zinc-iron alloy-coating weights [masses] or coating designations. 1.3 Product
furnished under this specification shall conform to the applicable requirements of the latest
issue of Specification A924/A924M, unless otherwise provided herein. 1.4 The product is
available in a number of designations, grades and classes in four general categories that are
designed to be compatible with different application requirements. 1.4.1 Steels with mandatory
chemical requirements and typical mechanical properties. 1.4.2 Steels with mandatory
chemical requirements and mandatory mechanical properties. 1.4.3 Steels with mandatory
chemical requirements and mandatory mechanical properties that are achieved through solidsolution or bake hardening.

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are shown as markups
on the updated standard.
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Arnie Rodio

Standard Number

ASTM A733-20132015

Standard Title

Welded and Seamless
Carbon Steel and
Austenitic Stainless
Steel Pipe Nipples

High-Silicon Iron Pipe

Arnie Rodio ASTM A861-2004 (R2013) and Fittings

Billy Smith ASTM B306-2013

Copper Drainage Tube
(DWV)

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1 This specification covers the requirements for welded and seamless carbon steel pipe
nipples, black and zinc-coated (hot-dip galvanized), and welded and seamless austenitic
stainless steel pipe nipples in standard steel pipe sizes from 1/8to 12 in. inclusive, in standard
or special lengths. 1.1.1 Welded Carbon Steel—Pipe nipples ordered under these
requirements are intended for general uses, as described by Specification A 53. 1.1.2 Seamless
Carbon Steel—Pipe nipples ordered under these requirements are intended for general and
special uses, as described by the applicable Specifications A 53 and A 106. 1.1.3 Austenitic
Stainless Steel—Pipe nipples ordered under these requirements are intended for hightemperature and general corrosion service, as described by Specification A 312 1.1.4 The text
for this specification contains notes and/or footnotes that provide explanatory material. Such
notes and footnotes, excluding those in tables, do not contain any mandatory language.

Yes

Yes

1.1 This specification covers high-silicon iron pipe and pipe fittings intended for corrosionresistant service for both above and below-grade construction. 1.3 Pipe and pipe fittings
shall be the no-hub (MJ) or the hub and plain end design. 1.4 Pipe and pipe fittings shall be of
the sizes specified or other sizes that shall be permitted to conform to the requirements given
herein.

1.1 This specification establishes the requirements for seamless copper tube (DWV) produced
from Copper UNS No. C12200 and intended for sanitary drainage, waste, and vent piping.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Product/Material

Yes, spelled out
throughout the
standard

Yes

See summary of changes on page 5

Product/Material

Product/Material

Yes, spelled out in
sections 1.3 – 12.1

Yes, inspection and
test requirements are
spelled out in this
standard.

No

No

This standard is for drainage

Task Group Discussion

Reason: ASTM A861 and B306
are plumbing material standards
that appear in the Uniform
Plumbing Code.
ASTM B370 is for sheet copper
that is used for flashings and
plumbing floor pans. ASTM
B587 is for brass
tube used for general
engineering applications, not
mechanical systems. All these
standards are outside the
scope of the Uniform
Mechanical Code.

Reason: ASTM A861 and B306
are plumbing material standards
that appear in the Uniform
Plumbing Code. ASTM B370 is
for sheet copper that is used for
flashings and plumbing floor
Pertains to drainage. Within scope
pans. ASTM B587 is for brass
of UPC
tube used for general
engineering applications, not
mechanical systems. All these
standards are outside the
scope of the Uniform
Mechanical Code.

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Billy Smith ASTM B370-2012

Billy Smith ASTM B587-2012

Billy Smith

Julius
Ballanco

Julius
Ballanco

Standard Title

Copper Sheet and
Strip for Building
Construction

Welded Brass Tube

Brass, Copper, and
ASTM B687-1999 (R2011) Chromium-Plated Pipe
Nipples

ASTM C518-2010

Steady-State Thermal
Transmission
Properties by Means
of the Heat Flow
Meter Apparatus

ASTM D93-2013 2015a

Flash Point by PenskyMartens Closed Cup
Tester

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Table E
503.7.2(1),
Table E
503.7.2(2)

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Yes

Step 5
scope of standard

Step 6
TYPE OF STANDARD:

1.1 This specification establishes the requirements for rolled copper sheet and strip in flat
lengths or coils in ounce-weight thicknesses for roofing, flashing, gutters, downspouts, and
general sheet metal work in building construction. 1.1.1 Products produced to this
specification are not intended for electrical applications.

Product/Material

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Yes, spelled out in
sections 6.1 – 17.1.3

Step 8
Is standard within
the scope of the
UMC Code

No

Yes

1.1 This specification establishes the requirements for round, rectangular, and square copper
alloy welded tube for general engineering applications. 1.3 The following hazard statement
pertains only to the test method described in 18.2.3, 18.2.4, 18.2.6, and 18.2.7 of this
specification: This standard does not purport to address all of the safety concerns, if any,
associated with its use. It is the responsibility of the user of this standard to establish
appropriate safety and health practices and determine the applicability of regulatory limitations
prior to use.

Product/Material

Yes, spelled out in
sections 6.1 – 23.1

No

Yes

1.1 This specification establishes the requirements for brass and copper pipe nipples in
standard pipe sizes from 1/8 to 8 in., inclusive, in standard lengths, and chromium-plated pipe
nipples in standard pipe sizes from 1/8 to 2 in., inclusive, in standard lengths. 1.1.1 Chromiumplated pipe nipples ordered under this specification are intended for interior use in decorative
applications.

Product/Material

Yes, spelled out in
sections 4.3 – 16.1

Yes

Yes

1.1 This test method covers the measurement of steady state
thermal transmission through flat slab specimens using a heat flow meter apparatus. 1.2 The
heat flow meter apparatus is used widely because it is relatively simple in concept, rapid, and
applicable to a wide range of test specimens. The precision and bias of the heat flow meter
apparatus can be excellent provided calibration is carried out within the range of heat flows
expected. This means calibration shall be carried out with similar types of materials, of similar
thermal conductance, at similar thicknesses, mean temperatures, and temperature gradients, as
expected for the test specimens.

Testing

Yes, this test method
is applicable to the
measurement of
thermal transmission
through a wide range
of specimen properties
and environmental
conditions.

Yes

Yes

1.1 These test methods cover the determination of the flash point of petroleum products in the
temperature range from 40 to 370°C by a manual Pensky-Martens closed-cup apparatus or an
automated Pensky-Martens closed-cup apparatus, and the determination of the flash point of
biodiesel in the temperature range of 60 to 190°C by an automated Pensky-Martens closed cup
apparatus.

Testing

Yes, spelled out
throughout the
standard

Yes
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STAFF NOTES

Task Group Discussion

Pertains to building construction

Reason: ASTM A861 and B306
are plumbing material standards
that appear in the Uniform
Plumbing Code. ASTM B370 is
for sheet copper that is used for
flashings and plumbing floor
pans. ASTM B587 is for brass
tube used for general
engineering applications, not
mechanical systems. All these
standards are outside the
scope of the Uniform
Mechanical Code.

Material Standard

Reason: ASTM A861 and B306
are plumbing material standards
that appear in the Uniform
Plumbing Code. ASTM B370 is
for sheet copper that is used for
flashings and plumbing floor
pans. ASTM B587 is for brass
tube used for general
engineering applications, not
mechanical systems. All these
standards are outside the
scope of the Uniform
Mechanical Code.

See summary of changes on page 18

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Julius
Ballanco

Standard Number

Standard Title

ASTM D396-2013c 2015b Fuel Oils

Shabbir
ASTM D2517-2006
Rawalpindi (R2011)*
wala

Shabbir
Rawalpindi ASTM D2737-2012a*
wala

ASTM E96/E96M-2013

Dave Dias 2015

Reinforced Epoxy
Resin Gas Pressure
Pipe and Fittings

Polyethylene (PE)
Plastic Tubing

Water Vapor
Transmission of
Materials

Referenced
Section in the
2015 UMC

C 102.0

D 109.3

Table E 505.5

E 502.4.1

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1 This specification (see Note 1) covers grades of fuel oil
intended for use in various types of fuel-oil-burning equipment
under various climatic and operating conditions.
1.2 This specification is for the use of purchasing agencies in formulating specifications to
be included in contracts for purchases of fuel oils and for the guidance of consumers of
fuel oils in the selection of the grades most suitable for their needs.

Testing

Yes, minimum
performance
requirements for fuel
oils are spelled out.

Yes

See summary of changes on page 10

Yes

This specification covers requirements and methods of test for materials, dimensions and
tolerances, hydrostatic-burst strength, chemical resistance, and longitudinal tensile properties,
for reinforced epoxy resin pipe and fittings for use in gas mains and services for direct burial
and insertion applications. The pipe and fittings covered by this specification are intended for
use in the distribution of natural gas, petroleum fuels (propane–air and propane–butane vapor
mixtures), manufactured and mixed gases where resistance to gas permeation, toughness,
resistance to corrosion, aging, and deterioration from water, gas, and gas additives are
required. Methods of marking are also given.

Product/Material

Yes, spelled out in
sections 5.1 – 8.8.3.4

Yes

Yes

This specification covers polyethylene (PE) tubing pressure rated for water (see appendix).
Included are criteria for classifying PE plastic tubing materials and PE plastic tubing, and
requirements and test methods for materials, workmanship, dimensions, sustained pressure,
burst pressure, and environmental stress cracking. This specification differs from the pipe
specifications in their outside diameters. Methods of marking are also given.

Product/Material

Yes, spelled out in
sections 5.4 – 8.1

Yes

Yes

1.1 These test methods cover the determination of water
vapor transmission (WVT) of materials through which the
passage of water vapor may be of importance, such as paper, plastic films, other sheet
materials, fiberboards, gypsum and plaster products, wood products, and plastics. The test
methods are limited to specimens not over 11⁄4 in. [32 mm] in thickness except as provided in
Section 9. Two basic methods, the Desiccant Method and the Water Method, are provided for
the measurement of permeance, and two variations include service conditions with one side
wetted and service conditions with low humidity on one side and high humidity on the other.
Agreement should not be expected between results obtained by different methods. The method
should be selected that more nearly approaches the conditions of use.

Testing

Yes, performance of
material is tested for in
this standard.

Yes
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See sidebar revisions on updated
document

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Dave Dias ASTM E136-2012*

Dave Dias

Dave Dias

Behavior of Materials
in a Vertical Tube
Furnace at 750°C

ASTM F714-2013*

Polyethylene (PE)
Plastic Pipe (SDRPR) Based on Outside
Diameter

ASTM F1476-2007
(R2013)*

Performance of
Gasketed Mechanical
Couplings for Use in
Piping Applications

Phil Ribbs ASTM F2098-2008*

Phil Ribbs

Standard Title

ASTM F2158-2008
(R2013)

Stainless Steel Clamps
for Securing SDR9
Cross-linked
Polyethylene (PEX)
Tubing to Metal Insert
and Plastic Insert
Fittings

Residential CentralVacuum Tube and
Fittings

Referenced
Section in the
2015 UMC

216.0

Table E 505.5

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

#N/A1.1 This fire-test-response test method covers the determination under specified
laboratory conditions of combustion characteristics of building materials. 1.2 Limitations of
this fire-test response test method are shown below. 1.2.1 This test method does not apply to
laminated or coated materials. 1.2.2 This test method is not suitable or satisfactory for
materials that soften, flow, melt, intumesce or otherwise separate from the measuring
thermocouple. 1.2.3 This test method does not provide a measure of an intrinsic property. 1.2.4
This test method does not provide a quantitative measure of heat generation or combustibility;
it simply serves as a test method with selected (end point) measures of combustibility. 1.2.5
The test method does not measure the self-heating tendencies of materials. 1.2.6 In this test
method materials are not being tested in the nature and form used in building applications. The
test specimen consists of a small, specified volume that is either (1) cut from a thick sheet; (2)
assembled from multiple thicknesses of thin sheets; or (3) placed in a container if composed of
granular powder or loose-fiber materials.

Testing

Yes

Yes

Standard referenced in definition
only

Yes

1.1 This specification covers polyethylene (PE) pipe made in dimensions based on outside
diameters of 90 mm (3.500 in.) and larger.
1.2 Three standard outside diameter sizing systems are detailed: one known as the ISO metric
system, one known as the IPS system, and the other known as the DIPS system. See 5.2.5 for
guidelines for special sizes.
1.3 The piping is intended for new construction and insertion renewal of old piping systems
used for the transport of water, municipal sewage, domestic sewage, industrial process liquids,
effluents, slurries, etc., in both pressure and no pressure systems.

Product/Material

Yes, spelled out in
section 4.1 through
section 7.1

Yes

Yes

This specification provides the performance characteristics and qualification tests required for
gasketed mechanical couplings including grooved-type mechanical couplings for grooved end
pipe, mechanical restraint couplings for plain end pipe and mechanical compression couplings
for plain end pipe. These couplings are for use at temperatures within the recommended
temperature range of their respective gaskets. Consult manufacturer for details.

Testing

Yes, spelled out in
section 5.1 through
section 15.2.1

Yes

Yes

This specification covers stainless steel clamps for use with four sizes of insert fittings that
comply with F 1807, and cross-linked polyethylene (PEX) plastic tubing that complies with F
876 or F 877. These clamps are intended as an alternative to the copper-alloy crimp-rings of
Specifications F 1807 or F 2159 for use in 100 psi (689.5 kPa) cold- and hot-water
distribution systems operating at temperatures up to and including 180°F (82°C). Included are
requirements for materials, workmanship, dimensions and marking of the stainless steel
clamps; requirements for deforming the clamps; which apply to assemblies of PEX tubing and
Specifications F 1807 and F 2159, insert fittings secured with deformed clamps per this
specification.

Product/Material

Yes, spelled out in
section 5.1 through
section 9.1.1

Yes

Yes

1.1 This specification covers the establishment of requirements and test methods for materials,
dimensions and tolerances, flattening resistance and impact resistance of plastic tubing for use
in central-vacuum systems for residential buildings. 1.3 This specification does not apply to:
inlet valve mounting plates of fittings directly connected to these plates, reducer fittings,
mufflers exhaust vents, or flex tubing attached at the power unit location.

Product/Material

Yes, test methods used
to determine
performance in this
standard.

Yes
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Phil Ribbs ASTM F2262-2009*

Jeremy
Brown

Jeremy
Brown

Jeremy
Brown

Jeremy
Brown

Standard Title

Crosslinked
Polyethylene/Aluminu
m/Crosslinked
Polyethylene
Tubing OD Controlled
SDR9

AWS B2.4-2012*

Welding Procedure
and Performance
Qualification for
Thermoplastics

AWWA C203-2008*

Coal-Tar Protective
Coatings and Linings
for Steel Water
Pipelines -Enamel and
Tape– Hot-Applied

AWWA C500-2009*

AWWA C901-2008*

Metal-Seated Gate
Valves for Water
Supply Service

Polyethylene (PE)
Pressure Pipe and
Tubing, ½ in. (13 mm)
Through 3 in. (76 mm)
for Water Service

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Table E 505.5

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1.1 This specification covers establishes requirements for coextruded crosslinked polyethylene
multi-layer pressure tubing with a continuously welded aluminum tube construction between
inner and outer layers of plastic. The inner and outer crosslinked polyethylene layers are
bonded to the aluminum by a melt adhesive. The tubing is outside diameter controlled and
made in one standard dimension ratio, SDR9 and is intended to be used for hot and cold water
conveyance in applications up to 180°F (82.2°C). Included in this specification is a system of
nomenclature for crosslinked polyethylene-aluminum-crosslinked polyethylene (PEX-ALPEX) tubes, and the requirements and test methods for materials, dimensions of component
layers and the finished tubing, layer adhesion test, weld strength, short-term burst pressure,
long-term sustained pressure and marking requirements. The tubing covered by this
specification is intended for use in potable water distribution systems for residential and
commercial applications, water service, hydronic radiant heating (HRH), radiant panel heating,
baseboard, and snow melt systems. 1.2 This specification covers only plastic-metal-plastic
multi-layer tubes incorporating a continuous welded aluminum tube. Tubing consisting of
metallic layers not welded together is outside the scope of this specification.

Product/Material

Yes, spelled out in
section 5.1 through
section 10.1

yes

Yes

This standard provides the requirements for qualification for welding thermoplastic materials.
It addresses requirements for procedure and performance qualifications. This standard is
Yes, spelled out in
intended for use where referenced by product or fabrication code, specification, contract
Personnel Certification section 4.1.1 through
document, or internal documents such as quality control or quality assurance manuals. The
section 5.4.2
requirements imposed by the Referencing Document supersede the requirements of this
standard.

Yes

Yes

This standard describes iron-body, brass-mounted, nonrising-stem (NRS) gate valves,
including tapping gate valves, 3-in. (75-mm) NPS through 48-in. (1,200-mm) NPS, and
outside screw and yoke (OS&Y) rising-stem gate valves, 3-in. (75-mm) NPS through 24-in.
(600-mm) NPS, with either double-disc gates having parallel or inclined seats, or solid-wedge
gates. These valves are suitable for use in approximately level settings in water systems. These
valves are intended for applications where fluid velocities do not exceed 16 ft/sec (4.9 m/sec)
when the valve is in the fully open position.

Product/Material

Yes, spelled out in
section 4.2.1 through
5.2

No

Yes

This standard describes polyethylene (PE) pressure pipe and tubing made from material having
standard PE code designations PE 2606, PE 2706, PE 2708, PE 3608, PE 3708, PE 3710, PE
4608, PE 4708, and PE 4710 and intended for use in potable water, reclaimed water, and
wastewater service. Polyethylene pipe ranges in nominal size from 1/2 in. (13 mm) through 3
in. (76 mm) and conforms to the outside diameter (OD) dimensions of iron pipe sizes (IPS) or
to the inside diameter (ID) dimensions of IPS pipe. Polyethylene tubing ranges in size from 1/2
in. (13 mm) through 2 in. (51 mm) and conforms to the OD dimensions of copper tube size
(CTS). Included in this standard are criteria for classifying PE plastic pipe materials, a system
of nomenclature for PE plastic pipe, and requirements and test methods for materials, pipe, and
tubing.

Product/Material

Yes, spelled out in
section 4.2.1 through
section 5.6.5

Yes
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Yes, spelled out in
section 4.1 through
5.4.16

Task Group Discussion

This standard is for potable water
supply

Reason: Both standards are
plumbing oriented standards
that are outside the scope of the
Uniform
Mechanical Code.

This standard is for potable water
supply

Reason: Both standards are
plumbing oriented standards
that are outside the scope of the
Uniform
Mechanical Code.

Yes

This standard provides the minimum requirements for coal-tar protective exterior coatings and
interior linings used in the water supply industry for buried steel water pipelines. AWWA steel
pipe coating standards are written for and based on the service temperature of potable water.
For operating temperatures higher than the normal temperature of potable water, consult the
manufacturer for recommendations concerning temperature limitations for coal-tar protective
coatings and linings.

Product/Material

STAFF NOTES

No

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Arnie Rodio CAN/CGSB 3.2-2007

Shabbir
Rawalpindi CSA B137.2-2013
wala

Standard Title

Heating Fuel Oil

Polyvinylchloride
(PVC) InjectionMoulded Gasketed
Fittings for Pressure
Applications

Shabbir
Rawalpindi CSA B137.3-2013
wala

Rigid
Polyvinylchloride
(PVC) Pipe and
Fittings for Pressure
Applications

Shabbir
Rawalpindi CSA B137.6-2013
wala

Chlorinated
Polyvinylchloride
(CPVC) Pipe, Tubing,
and
Fittings for Hot-and
Cold-Water
Distribution Systems

Shabbir
Rawalpindi CSA C448-2013
wala

Design and Installation
of Earth- Energy
Systems

Referenced
Section in the
2015 UMC

302.1.2, 302.2

Table 1210.1,
Table E 505.5,
Table E 505.6

Table E 505.6

Table E 505.6

E 505.1.1,
Table E 505.5,
Table E 505.6

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

This standard applies to three types of distillate fuel oils that are suitable for use in liquid-fuelburning equipment without preheating, and three types of fuel oils that contain residual fuel
components and require preheating. The heating fuel oils covered by this standard are
intended for use in oil-burning equipment for the generation heat for domestic and industrial
purposes. Types 0, 1 and 2 fuel oils are primarily for use in domestic-type oil burners. They
may also be used for some industrial purposes. Types 4, 5 and 6 fuel oils are essentially
industrial fuels suitable for use in the pulp and paper industry, metallurgical operations, heat or
power generation, etc.

Yes

1.1 This Standard covers rigid polyvinylchloride (PVC) injection-moulded fittings that have
gasketed joints and are intended for use in pressure applications such as water mains, water
service piping, process piping, and fire lines. Fittings covered by this Standard are suitable for
use with PVC pipes having outside diameter dimensions of cast iron pipe. Only one pressure
rating, 1620 kPa at 23 °C (PC 235), is covered in this Standard and is suitable for use with
compatible outside diameter PVC pipes having a dimension ratio (DR) of 18 or more.
Note: Where PVC fittings are to be used in applications other than those involving water, the
manufacturer should be consulted.
1.2 This Standard specifies requirements for materials, quality of work, long-term performance
under sustained hydrostatic pressure, dimensions, markings, and injection-moulding quality.

Yes

1.1 This Standard covers rigid polyvinylchloride (PVC) pipe and fittings intended for use in
pressure applications such as water mains, water service piping, and process piping. The
fittings covered by this Standard include moulded, solvent-cemented, gasketed, or threaded
fittings, and fittings that have been fabricated for use with any joining method.
Note: Where PVC pipe and fittings are to be used in non-water applications, the manufacturer
should be consulted.
1.2 This Standard specifies requirements for materials, quality of work, dimensions, solvent
cement, and markings for pipe and fittings. Requirements for hydrostatic sustained pressure,
extrusion, impact resistance, and quality are also specified for pipe.

Yes

1.1 This Standard covers chlorinated polyvinylchloride (CPVC) pipe, tubing, and fittings
having standard dimension ratio 11 (SDR 11), and Schedules 40 and 80 pipe in pipe sizes
whose dimension ratio does not exceed 11, for use in hot- and cold-water distribution systems
at a maximum working pressure of 690 kPa and a maximum working temperature of 82 °C.
1.2 This Standard specifies requirements for materials, quality of work, dimensions and
tolerances, hydrostatic sustained pressure strength, thermocycling resistance, solvent cement,
joint strength, and markings.

Yes

1.1 This Standard applies to direct-expansion ground-source heat pumps and unitary singlepackage or split-system liquid-source and ground-source heat pumps using groundwater,
submerged heat exchangers, or ground-heat exchangers as a thermal source or sink for heating
and/or cooling, with or without supplementary heating source. ~ 1.2 This Standard applies to
new and retrofit installations. 1.3 This Standard covers minimum requirements for equipment
and material selection, site survey, system design, installation, testing and verification,
documentation, and commissioning and decommissioning. ~ 1.4.1 This Standard does not
apply to standing-column-well earth energy systems. 1.4.2 For DX systems, references to water
and/or antifreeze in this Standard do not apply because DX systems do not use water or
antifreeze.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Product/Material

Yes, spelled out in
Section 5 through
Section 7.

No

Product/Material

Yes, spelled out in
Section 4 through
Section 6.

Yes

Product/Material

Yes, spelled out in
Section 4 through
Section 7.

Yes

Product/Material

Yes, spelled out in
section 4 through
section 6.

Yes

Design

Yes, spelled out in
Section 9 of this
standard.

Yes

STAFF NOTES

Task Group Discussion

Reason: CAN/CGSB 3.2 is a
standard that regulates the
quality of Type 0 through 6 fuel
Heating of fuel is out of the scope. oil. While the Code
regulates fuel oil burning
appliances, it does not regulate
the quality of the fuel oil.

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Phil Ribbs CSA F379 Series-2009

Phil Ribbs CSA Z21.1b-2012*

CSA Z21.5.1a-2007

Phil Ribbs (R2011)*-2015

Phil Ribbs CSA Z21.5.2-2013*

Standard Title

Packaged Solar
Domestic Hot Water
Systems (Liquid-toLiquid Heat Transfer)

Household Cooking
Gas Appliances

Gas Clothes DryersVolume I, Type 1
Clothes Dryers

Gas Clothes DryersVolume II, Type 2
Clothes Dryers

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1 This Standard applies to the performance, durability, and safety of packaged solar domestic
hot water (SDHW) systems that use liquid-to-liquid heat transfer and liquid heat storage media
suitable for year-round use. 1.2 This Standard specifies requirements for both factory-packaged
and add-on packaged systems. 1.3 This Standard applies to the components and materials
supplied by the manufacturer, the assembly and installation instructions, and the operation of
the system after it has been assembled according to these instructions. It does not apply to site
preparation or installation procedures. Note: The installation of systems that meet the
requirements of this Standard is covered by CSA F383. 1.4 This Standard is not intended as a
design specification or as an instruction manual for untrained persons.

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Testing

Yes, spelled out in
Section 7.4.4 through
section 8.10.3.

No

Testing

Yes, spelled out
throughout the
standard. Also,
performance
requirements are in
Part II.

Yes

Yes

1.1.1 This standard applies to newly produced Type 1 clothes dryers (see Part IV, Definitions),
hereinafter referred to as dryers, constructed entirely of new, unused parts and materials: (a)
For use with natural gas; (b) For use with manufactured gas; (c) For use with mixed gas; (d)
For use with propane gas; (e) For use with liquefied petroleum gases; (f) For use with LP gasair mixtures; and (g) (f) For mobile home installation

Testing

Yes, spelled out in
Part II.

Yes

Yes

1.1.1 This standard applies to newly produced type 2 clothes dryers (see Part IV, Definitions)
hereinafter referred to as dryers, constructed entirely of new, unused parts and materials: (a)
For use with natural gas; (b) For use with manufactured gas; (c) For use with mixed gas; (d)
For use with propane gas; (e) For use with liquefied petroleum gases; and (f) For use with LP
gas-air mixtures.

Testing

Yes, spelled out in
Part II.

Yes

Yes

1.1.1 This standard applies to newly produced household cooking gas appliances (see Part IV,
Definitions), hereinafter referred to as units or appliances, constructed entirely of new, unused
parts and materials. These appliances may be floor supported or built-in. 1.1.2 This standard
applies to household cooking gas appliances: (a) For use with natural gas; (b) For use with
manufactured gas; (c) For use with mixed gas; (d) For use with liquefied petroleum gases; (e)
For use with LP gas-air mixtures; (f) For use with either natural, manufactured or mixed gas
and convertible for use with liquefied petroleum gases (see Part IV, Definitions); (g) For
manufactured (mobile) home installation for use with liquefied petroleum gases only (see
1.2.25); (h) For manufactured (mobile) home installation for use with either natural,
manufactured or mixed gas and convertible for use with liquefied petroleum gases (see 1.2.25
and Part IV, Definitions); (i) For Recreational Park Trailer installation for use with natural,
manufactured, or mixed gases and convertible for use with liquefied petroleum gases (see
1.2.25 and Part IV, Definitions); and (j) Provided with pyrolytic self-cleaning oven features or
self-cleaning broiler features, or both (see 1.2.26).
This standard covers electrical equipment, wiring and accessories built-in or supplied for use
with an appliance. For appliances which do not have sections which use electrical energy for
cooking, it covers only appliances having current limitations of 20 amperes and whose
electrical equipment, wiring and accessories are installed in accordance with the National
Electrical Code, ANSI/NFPA 70.
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STAFF NOTES

Within the scope of the USEHC

All changes are shown as markups
on the updated standard.

Task Group Discussion

Reason: CSA F379 is within the
scope of the Uniform Solar
Energy Code. CSA Z21.23 and
CSA Z21.35a are secondary
standards that are deemed not
necessary to include in the
Code. CSA Z83.7 regulates
construction
heaters which is outside the
scope of the Code.

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Phil Ribbs CSA Z21.11.2-2013*

Dave Mann

Dave Mann

CSA Z21.12b-1994
(R2010)*

CSA Z21.13-2013 2014*

Standard Title

Gas-Fired Room
Heaters, Volume II,
Unvented Room
Heaters

Draft Hoods

Gas-Fired Low
Pressure Steam and
Hot Water Boilers
(same as CSA 4.9)

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1 This standard applies to newly produced gas-fired unvented room heaters and gas-fired
unvented decorative room heaters for connection to the house fuel supply system (see Clause
3), hereinafter referred to as room heaters or appliances, constructed entirely of new, unused
parts and materials, having input ratings up to and including 40,000 Btu/hr (11 723 W)
except: (a) Unvented room heaters suitable for installation in bedrooms shall have input ratings
of 10,000 Btu/hr (2 931 W) or less; and (b) Unvented room heaters suitable for installation in
bathrooms shall have input ratings of 6000 Btu/hr (1 758 W) or less. 1.2 This standard covers
unvented room heaters and gas-fired unvented decorative room heaters that comply with either
of the following types: (a) shipped from the factory equipped specifically for use with one gas
only. Field conversion of gas types by any means including the use of a kit shall not be
permitted; or (b) a universal unvented room heater shipped from the factory equipped with a
switching means for selecting the type of gas to which it is being connected. 1.3 Unvented
room heaters are: (a) for use with natural gas; (b) for use with manufactured gas; (c) for use
with mixed gas; (d) for use with liquefied petroleum/propane gases; (e) for use with LP gas-air
mixtures; and (f) for manufactured (mobile) home aftermarket installation for use with natural
gas only or for use with liquefied petroleum/propane gases only. 1.4 Universal unvented room
heaters are: (a) for use with propane and for use with natural gas when provision is made for a
switching means from one gas to the other; and (b) for manufactured (mobile) home or mobile
home aftermarket installation for use with propane and for use with natural gas when provision
is made for a switching means from one gas to the other.

Yes

This standard covers separately constructed draft hoods for installation on appliances required
to be vented. A draft hood supplied as part of a listed appliance is certified as part the
appliance under the applicable provisions of the individual appliance standard.

Yes

1.1 This standard applies to newly produced gas-fired low pressure steam and hot water boilers
with gas inlet pressure ratings not exceeding 1/2 psi and having input ratings of less than
12,500,000 Btu/hr, hereinafter referred to as boilers, constructed entirely of new unused parts
and materials, for operation at or below the following pressures and temperatures:
Steam heating boilers 15 psi (103.42 kPa) steam pressure;
Hot water heating boilers 160 psi (1.10 MPa) water pressure 250°F (121°C) water
temperature; Hot water supply boilers 160 psi (1.10 MPa) water pressure 250°F (121°C) water
temperature.
The construction of boilers (Part I) and performance of boilers (Part II) are for use with the
following gases: (a) For use with natural gas; (b) For use with manufactured gas; (c) For use
with mixed gas; (d) For use with liquefied petroleum gases; and (e) For use with LP gas-air
mixtures.
The construction of boilers for use with the above-mentioned gases is covered in Clause 4.
1.2 This standard applies to indoor type boilers, of other than the direct vent which are
categorized according to vent pressure and temperature as either Category I, Category II,
Category III or Category IV, and to outdoor type boilers.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Testing

Yes, testing and
performance spelled
out in Part 5 of this
standard.

Yes

Product/Material

Yes, performance tests
are found in section
2.1 through section
2.6

Yes

Product/Material

Yes, spelled out
throughout the
standard

Yes

STAFF NOTES

All changes are shown as markups
on the updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Standard Title

Dave Mann CSA Z21.15b-2013*

Manually Operated
Gas Valves for
Appliances, Appliance
Connector Valves and
Hose End Valves
(same as CSA 9.1b)

Dave Mann CSA Z21.17a-2008*

Domestic Gas
Conversion Burners
(same as CSA 2.7a)

CSA Z21.18b-2012

Dave Mann (R2012)*

Gas Appliance
Pressure Regulators
(same as CSA 6.3b)

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

This standard applies to manually-operated gas valves, not exceeding 4 in (102 mm), and pilot
shot-off devices. Except for hose and end valves not intended for permanent connection to a
hose, and appliance connector valve3s, these valves and devices are intended to be used as part
of a gas-fired appliance. This standard does not apply to valves intended for use in building
piping systems. This standard applies to valves and devices for use with natural, manufactured
and mixed gas, liquefied petroleum (OP) gases and LP gas-air mixtures at pressures not in
excess of ½ psi (3.45 kPa). Valves and devices covered in this standard shall be capable of
operation at ambient temperatures of 32 degrees F to 125 degrees F. They shall also be capable
of operation at a higher temperature a lower temperature, or both when so specified by the
manufacturer.

Product/Material

Yes, performance
requirements are
spelled out in section
2.1 through section
3.4

Yes

Yes

1.1.1 This standard applies to newly produced domestic gas conversion burners constructed
entirely of new, unused parts and materials and having input ratings at normal inlet test
pressure of not more than 400,000 Btu per hour (117 228 W): (a) For use with natural gas; (b)
For use with manufactured gas; (c) For use with mixed gas; (d) For use with liquefied
petroleum gases; and (e) For use with LP gas-air mixtures.

Testing

Yes, spelled out in
Part II of this standard.

Yes

Yes

1.1.1 Types of Regulators. This standard applies to individual as appliance pressure regulators,
which are not a part of a combination control (see Part V, Definitions), constructed entirely of
new, unused parts and materials, hereinafter referred to as regulators, intended for application
on individual gas appliances. This standard also applies to negative gas appliance pressure
regulators (see Part V, Definitions). The performance of negative pressure regulators is covered
under Part III of this standard. Compliance of a device with this standard does not imply that
such device is acceptable for use on gas appliances without supplemental tests with the device
applied to the particular appliance design. Components performing functions other than those
of a gas appliance pressure regulator shall comply with the applicable American National
Standards. 1.1.2 Types of Gases. This standard applies to regulators for operations with
natural, manufactured and mixed gases, liquefied petroleum gases and LP gas-air mixtures.
1.1.3 Regulators shall be classified in accordance with their intended application with
reference to inlet pressures as follows: Rated Inlet Pressure; 1/2 psi (3.5 kPa), 2 psi (13.8 kPa),
5 psi (34.5 kPa). 1.1.4 Types of Application. This standard applies to regulators for the
following general types of application: (a) Main burner load application; (b) Pilot burner load
application; (c) Main burner and pilot burner load application to control a minimum pilot flow
rate of: (1) 0.15 ft3/hr (1.18 cm3/s), or 2. 0.50 ft3/hr (3.93 cm3/s); or (2) (d) Domestic range
application (see 2.11, Regulators for Use on Domestic Gas Ranges).

Testing

Yes, spelled out in
Part II of this standard.

Yes
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STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

CSA Z21.19a-2009

Dave Mann (R2011)*-2014

Dave Mann CSA Z21.20a-2008*

Dave Mann CSA Z21.21-2012 2015*

Standard Title

Refrigerators Using
Gas Fuel (same as
CSA 1.4a)

Automatic Gas
Ignition Systems and
Components

Automatic Valves for
Gas Appliances (same
as CSA 6.5)

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1.1 This standard covers gas-fired refrigerators having refrigerated spaces for (1) storage of
foods, or (2) storage of foods and making ice, or (3) storage of frozen foods and making ice, or
(4) storage of foods and the storage of frozen foods and making ice, hereinafter referred to as
refrigerators or appliances. It applies to newly produced refrigerators constructed entirely of
new, unused parts and materials: (a) For use with natural gas; (b) For use with liquefied
petroleum (propane) gases; (c) Convertible for use with natural gas and liquefied petroleum
(propane) gases for residential use; (d) For manufactured home (mobile home) installation for
use with liquefied petroleum (propane) gases only; (e) For manufactured (mobile home)
installation convertible for use with natural gas and liquefied petroleum (propane) gases when
provision is made for the simple conversion from one gas to the other; (f) For recreational
vehicle installation for use with liquefied petroleum (propane) gases only; and (g) For
recreational vehicle installation convertible for use with natural gas and liquefied petroleum
(propane) gases when provision is made for the simple conversion from one gas to the other.

Yes

Yes

This standard applies to newly produced automatic burner ignition systems and system
components constructed entirely of new, unused parts and materials for the automatic control
of burners for one or more of the following fuels: Oil; Natural gas; Manufactured gas; Mixed
gas; Liquefied petroleum gas; or LP gas-air mixtures. This standard is applicable to a complete
burner ignition system, a separate programming unit, an oxygen depletion safety shutoff system
and components that perform one or more of the following functions: (a) Ignite the fuel at the
main burner(s), or at the pilot burner(s) so it can ignite the main burner(s); (b) Prove the
presence of either the ignition source, the main burner flame, or both; (c) Automatically act to
shut off the fuel supply to the main burner(s), or to the pilot and main burner(s), when the
supervised flame or ignition source is not proved; and (d) Automatically act to shut off the gas
supply to the pilot and main burner(s), when the oxygen content of the room in which the
equipment is installed is reduced below a predetermined level.

1.1 This standard applies to newly produced automatic valves constructed entirely of new,
unused parts and materials. These valves may be individual automatic valves or valves utilized
as parts of automatic gas ignition systems. This standard also applies to commercial/industrial
safety shutoff valves, herein after referred to as C/I valves. This standard shall does not apply to
self-contained water heater, cooking appliance, or room heater thermostats, or self-contained
automatic gas shutoff valves for hot water supply systems. Components performing functions
other than those of an automatic valve shall are to comply with applicable American National
Standards or Canadian Standards. Compliance of an automatic valve with this standard does
not imply that the automatic valve is acceptable for use on gas appliances without supplemental
tests with the automatic valve applied to the particular appliance design.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Testing

Yes, spelled out
throughout the
standard

Yes

All changes are shown as markups
on the updated standard.

Product/Material

Yes, spelled out
throughout the
standard

Yes

Testing

Yes, spelled out
throughout the
standard

Yes

All changes are shown as markups
on the updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Dave Mann

Standard Number

CSA Z21.22b-2001
(R2008)*- 2015

Dave Mann CSA Z21.23-2010*

Dave Mann CSA Z21.35a-2010*

Dave Mann

Standard Title

Relief Valves for Hot
Water Supply Systems
(same as CSA 4.4b)

Gas Appliance
Thermostats

Pilot Gas Filters (same
as CSA 6.8a)

Gas-Fired, Heat
CSA Z21.40.1a-1997/CGA Activated Air2.91a-M97 (R2012)*
Conditioning and Heat
Pump Appliances

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

This standard applies to the following types of relief valves constructed entirely of new, unused
parts and materials: (a) Combination temperature and pressure relief valves for use on storage
tanks of hot water supply systems without heater input limitation, hereinafter called “T&P”
valves. (b) Valves having only pressure relief features for use on storage tanks of hot water
supply systems without heater input limitation. (c) Vacuum relief valves. A T&P valve shall
operates when the temperature sensing element is at 210°F (99°C) or less. A device with a
higher operating temperature is not acceptable under this standard.

Yes

1.1.1 This standard applies to newly produced gas appliance thermostats of the integral gas
valve type having a maximum operating gas pressure of 1/2 psi (3.5 kPa) or electric type (see
Part IV, Definitions), constructed entirely of new, unused parts and materials. This standard
does not apply to an electric type comfort heating thermostat (wall mounted) for installation
remote from an appliance. When the operating performance characteristics of the thermostat
can be affected by the separate components, such as power supply, transformer and valve(s),
the thermostat shall be tested as part of a complete system. Compliance of a device with this
standard does not imply that such device is acceptable for use on gas appliances without
supplemental tests with the device applied to the particular appliance design.

Yes

This standard applies to newly produced pilot gas filters, hereinafter referred to as filters (See
Part IV, Definitions), constructed entirely of new, unused parts and materials. Compliance of a
filter with this standard does not imply that the filter is acceptable for use on gas appliances
without supplemental tests with the filter applied to the particular appliance design. 1.1.2 This
standard applies to filters having maximum operating gas pressure ratings of 1/2 psi. 1.1.3
Filters complying with the provisions of this standard shall be considered as having an
operating temperature range of 32°F to 125°F (0°C to 51.5°C). They may be capable of
operation at a higher temperature, lower temperature, or both, when so specified by the
manufacturer.

Yes

This standard applies to newly produced, gas-fired, heat activated, air conditioning and heat
pumping appliances, hereinafter referred to as appliances, constructed entirely of new, unused
parts and materials, which are designed to supply conditioned air; heated and/or cooled liquid;
or refrigerants, gases, solids, or liquids to spaces remote from or adjacent to the appliance. Heat
activated appliances are those appliances whose heating, cooling, or dehumidifying effect is
directly energized by the thermal output of fuel gas combustion. Location and use of such
appliances with respect to the spaces being conditioned necessitates automatic operation to
provide even comfort and customer convenience. Accordingly, only automatically operated
appliances will be accepted for examination under this standard. 1.1.2 Appliances covered by
this standard include, but are not limited to, one or a combination of the following and may
also incorporate additional function(s): Gas-Fired Absorption Air Conditioner Gas-Fired
Adsorption Air Conditioner Gas-Fired Absorption Heat Pump Gas-Fired Adsorption Heat
Pump.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Product/Material

Yes, spelled out
throughout the
standard

Yes

All changes are shown as markups
on the updated standard.

No

Reason: CSA F379 is within the
scope of the Uniform Solar
Energy Code. CSA Z21.23 and
CSA Z21.35a are secondary
Not enforceable, should be covered standards that are deemed not
by appliance standard
necessary to include in the
Code. CSA Z83.7 regulates
construction
heaters which is outside the
scope of the Code.

Reason: CSA F379 is within the
scope of the Uniform Solar
Energy Code. CSA Z21.23 and
CSA Z21.35a are secondary
Not enforceable, should be covered standards that are deemed not
by appliance standard
necessary to include in the
Code. CSA Z83.7 regulates
construction
heaters which is outside the
scope of the Code.

Testing

Yes, spelled out in
Part II of this standard.

Testing

Yes, spelled out in
Part II of this standard.

No

Testing

Yes, performance
requirements are
spelled out in section
1.4 through section
2.2.1 in ANSI Z21.412003/CSA 6.9-2003

Yes

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Dave Mann CSA Z21.42 2013*

Dave Mann CSA Z21.47-2012*

Standard Title

Gas-Fired Illuminating
Appliances

Gas-Fired Central
Furnaces (same as
CSA 2.3)

Referenced
Section in the
2015 UMC

302.1.2, 302.2

Table E
503.7.1(5)

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1.1.1 This standard applies to newly produced illuminating appliances constructed entirely of
new, unused parts and materials: (a) For use with natural gas; (b) For use with manufactured
gas; (c) For use with mixed gas; (d) For use with liquefied petroleum gases; and (e) For use
with LP gas-air mixtures.

Testing

Yes, performance
spelled out in Part II of
this standard.

Yes

Testing

Yes, Part II is reserved
for performance.
Testing is spelled out
in all Parts (I through
VII) of ANSI Z21.472006/CSA 2.3-2006

Yes

Yes

1.1.1 This standard applies to newly produced vented gas fireplaces, hereinafter referred to as
appliances, constructed entirely of new, unused parts and materials, and having input ratings
up to and including 400,000 Btu/hr (117 228 W). These appliances are for: (a) For use with
natural gas; (b) For use with propane; (c) For direct vent gas appliances for manufactured
home (USA only) or mobile home OEM installation or aftermarket installation convertible for
use with natural gas and liquified petroleum (propane) gases when provision is made for the
simple conversion from one gas to the other; (d) For direct vent gas appliances for
manufactured home (USA only) or mobile home aftermarket installation for use with natural
gas only or liquified petroleum (propane) gases only; and (e) For direct vent gas appliances for
manufactured home (USA only) or mobile home OEM installation for use with liquified
petroleum (propane) gases only.

Testing

Yes, performance
spelled out in Part II of
this standard.

Yes

All changes are shown as markups
on the updated standard.

Yes

This standard applies to newly produced pool heaters, constructed entirely of new, unused
parts and materials, for heating nonpotable water stored at atmospheric pressure, such as water
in swimming pools, spas, hot tubs and similar applications: For use with (a) natural gas; (b)
manufactured gas; (c) mixed gas; (d) liquefied petroleum gases; and (e) LP gas-air mixtures. f)
For installation in applications intended to temper the entire flow of the primary circulating
pool
loop water prior to re-entering the pool. g) For installation in applications for pool heaters
intended to temper a portion of the primary circulating loop water diverted through the pool
heater by mechanical means, and then re-enter and mix with the primary circulating loop water
prior to entering the pool.

Design

Yes, spelled out
throughout the
standard

Yes

All changes are shown as markups
on the updated standard.

Yes

This Standard applies to newly produced outdoor cooking gas appliances constructed entirely
of new, unused parts and materials. Outdoor cooking gas appliances submitted for
examinationunder this Standard are classified as portable, stationary, or built-in. This Standard
applies to outdoor cooking gas appliances mounted to the exterior of a recreational vehicle (RV
grills) for connection to the recreational vehicle's low pressure LP gas supply system (see
Clause 1.8). It does not apply to outdoor cooking gas appliances for installation in the interior
living space of a recreational vehicle. An outdoor cooking gas appliance may be a: a) broiler
unit; b) top or surface unit; c) oven; d) combination of (a), (b) or (c) above, or any other
outdoor cooking gas appliance; or e) RV grill.

Testing

Yes, spelled out in
Part II of this standard.

Yes

All changes are shown as markups
on the updated standard.

Yes

Applies to automatically operating gas-fired central furnaces for installation in residential,
commercial and industrial structures including Direct Vent, Recreational Vehicle, Outdoor and
Manufactured (Mobile) Home. These units may include a cooling unit. All units shall be
constructed entirely of new, unused parts and materials.
This standard distinguishes between Canada and USA minimum requirements governing
central furnaces. Have CSA Z21.47B-2006

Dave Mann CSA Z21.50-2012 2014*

Dave Mann CSA Z21.56-2013 2014*

Vented Gas Fireplaces
(same as CSA 2.22)

Gas-Fired Pool
Heaters (same as CSA
4.7)

Outdoor Cooking Gas

Dave Mann CSA Z21.58b-2012-2015* Appliances (same as
CSA 1.6b)

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Yes

Yes

Yes

Yes

Yes

Yes
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STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Dave Mann CSA Z21.60-2012*

Standard Title

Decorative Gas
Appliances for
Installation in SolidFuel
Burning Fireplaces
(same as CSA 2.26)

Dave Mann CSAZ21.61-1983 (R2004) Gas-Fired Toilets

CSA Z21.66-1996/CGA

Dave Mann 6.14-M96 (R2011)-2015*

Automatic Vent
Damper Devices for
Use with Gas-Fired
Appliances (same as
CSA 6.14)

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1.1.1 The standard applies to decorative gas appliances for installation in solid-fuel burning
fireplaces, (see Part IV, Definitions), hereinafter referred to as appliances, which are
constructed entirely of new, unused parts and materials, and having input ratings up to and
including 400,000 Btu per hour. These appliances are: (a) For use with natural gas; (b) For use
with propane; (c) For use with natural and convertible for use with propane gas (see Part IV,
Definitions); (d) For manufactured home (U.S. only) or mobile home installation for use with
natural and convertible for use with propane gas; and (e) For manufactured home (U.S. only)
or mobile home installation for use with propane gas only.

Testing

Yes, spelled out in
Part II of this standard.

Yes

Yes

1.1.1 This standard applies to newly produced gas-fired
toilets, hereinafter referred to as appliances, constructed entirely of new, unused parts and
materials: (a) For use with natural gas, (b) For use with manufactured gas, (c) For use with
mixed gas, (d) For use with liquefied petroleum gases, (e) For use with LP gas-air mixtures, (f)
For mobile home installation for use with liquefied petroleum gases only (see 1.2.12), (g) For
mobile home installation convertible for use with natural gas and liquefied petroleum gases
when provision is made for the simple conversion from one gas to the other (see 1.212)) (h)
For recreational vehicle installation for use
with liquefied petroleum gases only (see 1.2.13), and (i) For recreational vehicle installation
convertible for use with natural gas and liquefied petroleum gases when provision is made for
the simple conversion from one gas to the other
(see 1.2.13). 1.1.2 This standard is limited to appliances manufactured, sold and installed as
packaged, completely assembled units for indoor installation only.

Product/Material

Yes, testing and
performance spelled
out in this standard.

Yes

Product/Material

Yes, spelled out
throughout the
standard

Yes

Yes

1.1 This standard applies to the construction, performance and installation procedures for a
newly produced automatic vent damper device (hereinafter referred to as device) constructed
entirely of new, unused parts and materials and designed to form a section of the vent
connector from an individually, automatically operated, gas-fired appliance equipped with a
draft hood(s) and listed by a nationally recognized testing agency. This device shall not be
installed on any appliance converted from solid or liquid fuels.This Standard also applies to
automatic outdoor vent dampers intended to be mounted outdoors on the top of fireplace
chimneys and do not apply to service chimneys or common vents used for venting central
heater or water heating appliances. Automatic outdoor vent dampers areintended to be
mounted outdoors only on the top of fireplace chimneys and used with decorative fireplace
appliances, certified to the Standard for Decorative gas appliances for installation in solid fuel
burning fireplaces, ANSI Z21.60 • CSA 2.26, or to the Standard for Manually lighted, natural
gas decorative gas appliances for installation in solid-fuel burning appliances, ANSI Z21.84.
1.2 This standard does not apply to a flue damper which is a device installed before (upstream)
of the draft hood relief opening(s).
1.3 A device covered by this standard shall have an inlet and outlet venting area each no
greater than that of a vent connector having a nominal 12 inch (305 mm) diameter [113 square
inches (729 cm²)].Outdoor automatic vent dampers intended to be mounted outdoors on the
top of the fireplace chimney
has an inlet and outlet venting area each no greater than that of a vent connector having a
nominal 24 inch (610 mm) diameter.
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STAFF NOTES

All changes are shown as markups
on the updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

CSA Z21.71a-2005

Dave Mann (R2007)*

Shabbir
Rawalpindi CSA Z21.86-2008*
wala

Standard Title

Automatic Intermittent
Ignition Systems for
Field Installation

Vented Gas-Fired
Space Heating
Appliances (same as
CSA
2.32)

Shabbir
Vented Gas Fireplace
Rawalpindi CSA Z21.88a-2012-2014* Heaters (same as CSA
2.33a)
wala

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1.1.1 This standard applies to the construction and installation procedures for newly produced
automatic intermittent pilot ignition systems (see Part II, Definitions), hereinafter referred to as
“systems,” constructed entirely of new, unused parts and materials and designed to be adapted
to existing continuous pilot burners on listed forced air heating appliances and boilers
equipped with atmospheric burners. 1.1.2 This standard does not apply to a system for use on
appliances equipped with power burners or to direct vent appliances. 1.1.3 Systems covered by
this standard shall be comprised of at least: (a) Pilot igniter(s) and cable(s); (b) Pilot flame
sensor(s); (c) Associated system control; (d) Two automatic valves in series, controlling main
burner gas; (e) Associated system wiring; and (f) Pressure regulator(s).

Product/Material

No

Yes

Yes

This standard applies to newly produced vented gas-fired space heating appliances, constructed
entirely of new, unused parts and materials, and having input ratings up to and including
400,000 Btu/hr (117 228 W). These appliances are: a. For use with natural gas; b. For use
with manufactured gas; c. For use with mixed gas; d. For use with liquefied petroleum gases
(propane); and e. For use with LP gas-air mixtures. This standard applies only to the following
appliance types: a. Gravity vented wall furnace; b. Fan-type vented wall furnace; c. Fan-type
vented wall furnace with cooling unit; d. Vented room heater; e. Gravity direct vent wall
furnace; f. Fan-type direct vent wall furnace; and g. Floor furnace.

Testing

Yes, performance
spelled out in Part II
(gas-fired space
heating appliances),
Part IV (Vented Room
Heaters), Part VI
(Gravity And Fan
Type Direct Vent
Furnaces), Part VIII
(Gravity And Fan
Type Vented Wall
Furnace), and Part X
(Gravity And Fan
Type Floor Furnaces
For the United States
Only).

Yes

Yes

This standard applies to newly produced vented gas fireplace heaters (see Part IV, Definitions),
hereinafter referred to as appliance(s), constructed entirely of new, unused parts and materials,
and having input ratings up to and including 400,000 Btu/hr (117 228 W). (a) For use with
natural gas;
(b) For use with liquified petroleum (propane); (c) Direct vent appliances for manufactured
home (USA only) or mobile home OEM installation convertible for use with natural gas and
propane when provision is made for simple conversion from one gas to the other; (d) Direct
vent appliances for manufactured home (USA only) or mobile home aftermarket installation for
use with natural gas only or liquified petroleum (propane) gases only; (e) Direct vent
appliances for recreational vehicle installation for use with liquified petroleum (propane) gases
only; (f) Direct vent appliances for recreational vehicle installation only convertible for use
with natural gas and liquified petroleum (propane) gases when provision is made for the simple
conversion from one gas to the other; and (g) For direct vent appliances for manufactured home
(USA only) or mobile home OEM installation for use with liquified petroleum (propane) gases
only.

Testing

Yes, performance
spelled out in Part II of
this standard.

Yes

21

STAFF NOTES

All changes are shown as markups
on the updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Standard Title

Shabbir
Rawalpindi CSA Z83.7-2011*
wala

Gas-Fired
Construction Heaters
(same as CSA 2.14)

Shabbir
Rawalpindi CSA Z83.8-2013*
wala

Gas Unit Heaters, Gas
Packaged Heaters, Gas
Utility
Heaters, and GasFired Duct Furnaces
(same as CSA 2.6)

Shabbir
CSA Z83.11b-2009
Rawalpindi (R2011)*
wala

Gas Food Service
Equipment (same as
CSA 1.8b)

Referenced
Section in the
2015 UMC

302.1.2, 302.2

Table E
503.7.1(5)

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1.1 This standard applies to newly produced direct fired construction heaters, hereinafter
referred to as beaters or appliances, constructed entirely of new, unused parts and materials and
primarily intended for temporary use in heating buildings or structures under construction,
alteration or repair. All the products of combustion generated by the heater are released into
the area being heated. The requirements of this standard cover beaters with rated inputs up to
and including 10,000,000 Btu/h (2930 kW). 1.1.2 This standard applies to self-contained
beaters with or without integral means for air circulation and not intended for connection to
ducts. It shall also apply to forced draft, fan equipped, heaters connected to duct systems
supplied by the manufacturer. 1.1.3 This standard does not apply to heaters employing a
flameless catalytic combustion process or heaters for use with liquid phase fuel gases. 1.1.6
The standard applies to heaters using the following fuels: (a) Natural gas; and (b) Propane.

Yes

1.1.1 This standard applies to newly produced gas fired-duct furnaces and unit heaters with
input rates up to and including 10,000,000 Btu/h (2 931 KW) constructed entirely of new,
unused parts and materials: (a) For use with natural gas with inlet gas pressures up to and
including 5.0 psi (34.5 kPa); (b) For use with liquefied petroleum gases; and (c) Convertible
for use with natural gas and liquefied petroleum gases, when provision is made for the
conversion from one gas to the other. 1.1.5 This Standard applies to Category I, Category II,
Category III and Category IV Appliances. (See Part IV, Definitions.)

Yes

This standard applies to newly produced gas food service equipment providing coverage for
ranges and unit broilers, baking and roasting ovens, counter appliances, deep fat fryers, kettles,
steam cookers, steam generators, constructed entirely of new, unused parts and materials for
use in food service centers of commercial, industrial, institutional and public assembly
buildings or “outdoor appliances” constructed entirely of new, unused parts and materials for
outdoor use and/or for installation in either carts or trailers: a. For use with natural gas; b. For
use with manufactured gas; c. For use with mixed gas; d. For use with propane gas; e. For use
with liquefied petroleum gases; f. For use with LP gas-air mixtures; and g. For use with either
natural, manufactured, or mixed gas and convertible for use with either propane gas or
liquefied petroleum gases.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Testing

Yes, testing and
performance spelled
out in this standard.

No

Testing

Yes, performance
spelled out in Part II of
this standard.

Yes

Product/Material

Yes, spelled out in
section 2.1 through
section 2.33 of ANSI
Z83.11-2006 / CSA
1.8-2006

Yes

STAFF NOTES

Task Group Discussion

Reason: CSA F379 is within the
scope of the Uniform Solar
Energy Code. CSA Z21.23 and
CSA Z21.35a are secondary
Intended only for temporary use, not standards that are deemed not
for permanent installations
necessary to include in the
Code. CSA Z83.7 regulates
construction
heaters which is outside the
scope of the Code.

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Shabbir
Rawalpindi CSA Z83.19a-2011*
wala

Shabbir
Rawalpindi CSA Z83.20b-2011*
wala

Jeremy
Brown

Jeremy
Brown

IAPMO IGC 293-2012

IAPMO IS 13-2006

Standard Title

Gas-Fired HighIntensity Infrared
Heaters (same as CSA
2.35a)

Gas-Fired LowIntensity Infrared
Heaters (same as CSA
2.34b)

Tubing and Fittings
for Special Hydronic
Radiant Drywall
Panels

Protectively Coated
Pipe

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

This standard applies to newly produced, gas-fired high-intensity infrared heaters (see Part IV,
Definitions), hereinafter referred to as heaters or appliances, constructed entirely of new,
unused parts and materials with inputs up to and including 400,000 Btu per hour (117 228 W)
per burner: (a) For use with natural gas; (b) For use with manufactured gas; (c) For use with
mixed gas; (d) For use with liquefied petroleum (propane) gases; (e) For use with LP gas-air
mixtures; or (f) Convertible for use with natural gas and liquefied petroleum (propane) gases,
when provision is made for the simple conversion from one gas to the other. 1.1.2 The heaters
covered by this standard are intended for installation in and heating of outdoor spaces or
nonresidential indoor spaces and are intended for location where flammable gases or vapors are
not generally present. Although heaters covered by this standard may, in certain instances, be
suitable for application in industrial processes, this standard does not cover industrial process
burners. 1.1.3 High-intensity infrared heaters may be suspended overhead, angle mounted
overhead, wall mounted or floor mounted. Floor-mounted heaters may be free-standing and,
when for outdoor installation, also may be portable to the extent defined in Part IV,
Definitions. 1.1.4 Overhead heaters complying with this standard are suitable for use in (1)
aircraft hangars when installed in accordance with the Standard for Aircraft Hangars,
ANSI/NFPA 409, and (2) garages when installed in accordance with the Standard for Parking
Structures, ANSI/NFPA 88A, or the Standard for Repair Garages, ANSI/NFPA 88B; or the
Canadian Natural Gas and Propane Installation Code, CSA B149.1, and are so marked.

Testing

Yes, spelled out in
Part II of this standard.

Yes

Yes

1.1.1 This standard applies to newly produced, gas-fired low-intensity infrared heaters and
infrared radiant tube heaters (see Part IV, Definitions), hereinafter referred to as heaters or
appliances, constructed entirely of new, unused parts and materials with inputs up to and
including 400 000 Btu/hr (117.23 kW) per burner: (a) For use with natural gas;
(b) For use with manufactured gas; (c) For use with mixed gas; (d) For use with liquefied
petroleum (propane) gases; (e) For use with LP gas-air mixtures; and (f) Convertible for use
with natural gas and liquefied petroleum (propane) gases, when provision is made for the
simple conversion from one gas to the other.

Testing

Yes, performance
spelled out in Part II of
this standard.

Yes

No

1.1 This Standard covers tubing and fittings for special hydronic radiant drywall panels
intended for residential and commercial heating and cooling applications and specifies
requirements for materials, physical characteristics, performance tests, and markings.
Note: In this Standard, special hydronic radiant drywall panels are referred to as “radiant
drywall panels”.
1.2 The purpose of this Standard is to enhance health and safety by:
(a) specifying acceptable criteria for tubing and fittings for radiant Drywall panels; and (b)
serving as a guide for producers, distributors, architects, engineers, contractors, installers,
inspectors, and users.

Product/Material

Yes, spelled out in
Section 4 and Section
5.

Yes

No

1.1 Installation and material of protective pipe coatings shall comply with this Standard and
the current edition of the Uniform Plumbing Code [UPC] TM, published by the International
Association of Plumbing and Mechanical Officials (IAPMO).
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Installation

No, but product shall
meet the minimum
requirements of
referenced standards.

No

STAFF NOTES

Task Group Discussion

Reason: IAPMO IS 13 is an
installation standard for
protectively coated pipe which
This standard is intended to be used is typically underground
with the UPC
gas pipe. IAPMO Z1033 applies
to pools and spas. Both
standards are outside the scope
of the code.

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Jeremy
Brown

Jeremy
Brown

Jeremy
Brown

Standard Number

Standard Title

IAPMO PS 117-2012ae1

Press and Nail
Connections

IAPMO PS 120-2004

Flashing and Stand
Combination for Air
Conditioning Units
(Residential or
Commercial Unit
Curb)

IAPMO Z1033-2013e1*

Arnie Rodio IAS 1-91-1992

Flexible PVC Hoses
and Tubing for Pools,
Hot Tubs, Spas and
Jetted Bathtubs

U.S. Requirements for
Indirect Water Heaters
for Use With External
Heat Source

Billy Smith (R2012)*

Water Source Heat
Pumps-Testing and
Rating for
PerformanceWater-to-Air and
Brine-to-Air Heat
Pumps

Billy Smith ISO 13256-2-1998

Water Source Heat
Pumps-Testing and
Rating for
Performance - Waterto-Water and Brine-toWater Heat Pumps

ISO 13256-1-1998

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Table E
503.7.1(2)

Table E
503.7.1(2)

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

No

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

No

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

No

This standard covers minimum standards for materials in the construction of copper and copper
alloy fittings or tube containing a press type or nail-type end connections may also be
combined with other end connections such as threaded, soldered, push fit ends, and/or
alternate types and to prescribe minimum test requirements for the performance, together with
methods of marking and identification.

Product/Material

Yes, spelled out in
section 5.1 through
section 5.1.9

Yes

No

The purpose of this Standard is to establish a generally acceptable Standard for residential or
commercial unit curbs for use with air conditioning units. It's purpose is to serve as a guide for
manufacturers, distributors, architects, engineers, contractors, inspectors, and installers; to
promote understanding regarding materials, manufacture, and support materials used in
conjunction with installation; and to provide for identifying residential or commercial unit
curbs for air conditioning units that conform with the Standard.

Product/Material

Yes, spelled out in part
5 of this standard.

Yes

Yes

1.1 This Standard covers flexible PVC hoses and tubing for use on pools, hot tubs, spas, and
jetted bathtubs and specifies requirements for materials, physical characteristics, performance
tests, and markings.
1.2 Flexible PVC hoses and tubing covered by this Standard are intended to be used on hot
tub, spa, and jetted bathtub (a) water circulation systems; (b) pneumatic systems; and (c)
solar heating applications in which the tubing is intended to be protected from the elements
when installed.

No

This requirement applies to the construction, performance and installation procedures for a
newly produced indirect water heater constructed entirely of new, unused parts and materials,
designed for use with an external heat source of hot water with a maximum temperature of 250
deg F or less.

Testing

Yes

1.1 This part of ISO 13256 establishes performance testing and rating criteria for factory-made
residential, commercial and industrial, electrically-driven, mechanical-compression type, waterto-air and brine-to-air heat pumps. The requirements for testing and rating contained in this
part of ISO 13256 are based on the use of matched assemblies. 1.2 Equipment designed for
rating at one application under this part of ISO 13256 may not be suitable at all applications
covered in this part of ISO 13256.

Yes

1.1 This part of ISO 13256 establishes performance testing and rating criteria for factory-made
residential, commercial and industrial, electrically driven, mechanical. Compression type,
water-ta-water and brine--to-water heat pumps. The requirements for testing and rating
contained in this part of ISO 13256 are based on the use of matched assemblies. 1.2
Equipment designed for rating at one application under this part of ISO 13256 may not be
suitable for rating at all applications covered in this part of ISO 13256.
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STAFF NOTES

Task Group Discussion

No

Reason: IAPMO IS 13 is an
installation standard for
protectively coated pipe which
is typically underground
Within the scope of the USPSHTC
gas pipe. IAPMO Z1033 applies
to pools and spas. Both
standards are outside the scope
of the code.

Yes, spelled out in
Part II of this standard.

No

Reason: IAS 1-91 is a plumbing
appliance standard for water
heaters. The standard is outside
the scope of
the code.

Testing

Yes, spelled out in
Section 4 through
Section 6.

Yes

Testing

Yes, spelled out in
Section 4 through
Section 6.

Yes

Product/Material

Yes, spelled out in
Section 4 and Section
5.

Within the scope of the UPC

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Billy Smith ISO/IEC Guide 65-1996

Jeremy
Brown

Jeremy
Brown

Jeremy
Brown

Jeremy
Brown

Jeremy
Brown

Standard Title

General Requirements
for Bodies Operating
Product Certification
Systems

MSS SP-67-2011

Butterfly Valves

MSS SP-80-2013

Bronze Gate, Globe,
Angle, and Check
Valves

MSS SP-104-2012

Wrought Copper
Solder-Joint Pressure
Fittings

MSS SP-106-2012

MSS SP-109-2012

Cast Copper Alloy
Flanges and Flanged
Fittings: Class 125,
150, and 300

Weld-Fabricated
Copper Solder-Joint
Pressure Fittings

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Yes

This Guide specifies general requirements that a third-party operating a product
certification system shall meet if it is to be recognized as competent and reliable. The
Yes, this standard
certification system used by the certification body may include one or more of the following,
mandates minimum
which could be coupled with production surveillance or assessment and surveillance of the
requirements for
Personnel Certification
supplier’s quality system or both, as described in ISO/IEC Guide 53: a) type testing or
bodies operating
examination; b) testing or inspection of samples taken from the market or from supplier’s stock
product certification.
or from a combination of both; c) testing or inspection of every product or of a particular
product, whether new or already in use; d) batch testing or inspection; d) design appraisal.

No

Yes

This standard practice covers dimensions, design, testing, and marking requirements for
butterfly valves. Further reference should be made to MSS SP-68. This standard covers two
types of butterfly valves: Type I – Valves for tight shut-off, and Type II – Valves permitted seat
leakage. This standard practice covers flangeless (wafer-type), single flange (lug-type), and
flanged end valves in sizes 1 ½ NPS thru 72 NPS, grooved end valves, and shouldered end
valves with pressure ratings in accordance with the requirements of this standard.

Design

Yes, spelled out in
section 10.1 through
section 10.3

Yes

Yes

This standard establishes requirements for bronze gate, globe, angle, and check valves in
Classes 125 (PN 20), 150, 200, 300 ({N 50) and 350 for threaded and solder for flanged ends
for general purpose. This standard provides requirements for the following: Pressuretemperature ratings, materials, end connections, dimensions, markings, testing and inspections.

Product/Material

Yes, spelled out in
section 7

Yes

Yes

Covers nominal size 1/8 through 8 straight and reducing size wrought copper solder joint
seamless fittings, designed for use with copper water tube, ASTM B88. The fittings in this
standard have dimensions and ratings not covered in ASME B 16.22. This standard includes:
pressure –temperature ratings, abbreviations for end connections, size and method of
designating openings and fittings, marking, materials, dimensions and tolerances, and tests.

Product/Material

Yes, spelled out in
section 12

Yes

Yes

This Standard Practice establishes requirements for cast copper alloy flanges and flanged
fittings having dimensions, ratings, and materials not included in ASME B16.24. Specifically,
this Standard Practice encompasses the following: Solder joint flanges, when made of ASTM
B62, Copper Alloy UNS No. C83600, ASTM B584, Copper Alloy UNS Nos. C83600,
C83800, and C84400, for rating Class 125 and Class 150. Threaded flanges and blind flanges,
when made of ASTM B584, Copper Alloy UNS Nos. C83600, C83800, and C8440 for rating
Class 150 and Class 300. Flanged fittings, when made of ASTM B584, Copper Alloy UNS
Nos. C83600, C83800, and C84400 for rating Class 150.

Product/Material

Yes, spelled out in
section 14.

Yes

Yes

This Standard is for factory made 1/4 inch to 12 inch welded fabricated copper pressure
fittings. It covers: (a) Pressure-temperature ratings, (b) Abbreviations for end connections, (c)
Size and method of designating openings of fittings, (d) Marking, (e) Material, (f) Weld
specifications, (g) Laying lengths, (h) Inspection tolerance, (j) Alignment, (k) Tests, and (l)
Gaging

Product/Material

Yes, spelled out in
section 10

Yes

25

STAFF NOTES

Applies to a third party certifier

Task Group Discussion

Reason: ISO/IEC Guide 65 is a
guide for third party
certification. The standard is
outside the scope
of the Code.

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Bob Adler NFPA 30-2012 2015*

Bob Adler NFPA 69-2014*

Bob Adler NFPA 90B-20122015*

Standard Title

Flammable and
Combustible Liquids
Code

Explosion Prevention
Systems

Installation of Warm
Air Heating and AirConditioning
Systems

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1.1* This code shall apply to the storage, handling, and use
of flammable and combustible liquids, including waste liquids,
as herein defined and classified. 1.1.2 This code shall not apply to the following: (1)*Any
liquid that has a melting point of 100°F (37.8°C) or greater (2)*Any liquid that does not meet
the criteria for fluidity given in the definition of liquid in Chapter 3 and in the provisions of
Chapter 4 (3) Any cryogenic fluid or liquefied gas, as defined in Chapter 3 (4)*Any liquid
that does not have a flash point, but which is
capable of burning under certain conditions (5)*Any aerosol product (6) Any mist, spray, or
foam (7)*Transportation of flammable and combustible liquids as governed by the U.S.
Department of Transportation (8)*Storage, handling, and use of fuel oil tanks and containers
connected with oil-burning equipment (9)*Use and installation of alcohol-based hand rub
(ABHR) dispensers

Yes

1.1 Scope. This standard applies to the design, installation, operation, maintenance, and testing
of systems for the prevention of explosions by means of the following methods: (1) Control of
oxidant concentration (2) Control of combustible concentration (3) Predeflagration detection
and control of ignition sources (4) Explosion suppression (5) Active isolation (6) Passive
isolation (7) Deflagration pressure containment (8) Passive explosion suppression 1.2 Purpose.
1.2.1 This standard shall cover the minimum requirements for installing systems for the
prevention of explosions in enclosures that contain flammable concentrations of flammable
gases, vapors, mists, dusts, or hybrid mixtures. 1.2.2 This standard shall provide basic
information~ for design engineers, operating personnel, and authorities having
jurisdiction.1.2.3* To meet a minimum level of reliability, explosion prevention and control
systems provided in accordance with the requirements of this standard shall include, but not be
limited to, the following:
(1) Design system verification through testing (2) Design documentation (3) System
acceptance
(4) Management of change (5) Regular testing and maintenance

Yes

1.1* Scope. This standard shall cover construction, installation, operation, and maintenance of
systems for warm air heating and air conditioning, including filters, ducts, and related
equipment to protect life and property from fire, smoke, and gases resulting from fire or from
conditions having manifestations similar to fire. This system shall apply to all systems for the
movement of environmental air in structures that serve the following: (a) one- or two-family
dwellings, (2) spaces not exceeding 708 cubic meters in volume in any occupancy, and (3)
buildings of combustible construction over three stories in height shall be in accordance with
NFPA 90A.

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Installation

Yes, the containments
shall be in accordance
with this standard
when the performance
required is met.

Yes

All changes are shown as markups
on the updated standard.

Installation

No, testing and
performance to be
performed by approved
person or testing
facility.

Yes

Installation

No

Yes

All changes are shown as markups
on the updated standard.

This standard shall cover construction, installation, operation, and maintenance of systems for
warm air heating and air conditioning, including filters, ducts, and related equipment to
protect life and property from fire, smoke, and gases resulting from fire or from conditions
having manifestations similar to fire.

Bob Adler NFPA 91-2010 2015*

Exhaust Systems for
Air Conveying of
Vapors, Gases, Mists,
and Noncombustible
Particulate Solids

302.1.2, 302.2

Yes

Yes

Yes

1.1.1 This standard provides minimum requirements for the design, construction, installation,
operation, testing, and maintenance of exhaust systems for air conveying of vapors, gases,
mists, and noncombustible particulate solids except as modified or amplified by other
applicable NFPA standards. 1.1.2 This standard does not cover exhaust systems for conveying
combustible particulate solids that are covered in other NFPA standards (see A.1.1).
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Being used as an extract.
Installation

No

Yes

All changes are shown as markups
on the updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Bob Adler NFPA 96-2014*

Standard Title

Ventilation Control
and Fire Protection of
Commercial Cooking
Operations

Bob Adler NFPA 220-2012*

Types of Building
Construction

Bob Adler NFPA 221-2012 2015*

High Challenge Fire
Walls, Fire Walls, and
Fire Barrier Walls

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1.1* This standard shall provide the minimum fire safety requirements (preventative and
operative) related to the design, installation, operation, inspection, and maintenance of all
public and private cooking operations. 1.1.2 This standard shall apply to residential cooking
equipment used for commercial cooking operations. 1.1.3 This standard shall not apply to
cooking equipment located in a single dwelling unit. 1.1.4* This standard shall not apply to
facilities where all of the following are met: (1) Only residential equipment is being used. (2)
Fire extinguishers are located in all kitchen areas in accordance with NFPA 10, Standard for
Portable Fire Extinguishers. (3) The facility is not an assembly occupancy.
(4) The authority having jurisdiction has approved the installation. 1.2 Purpose. The purpose of
this standard shall be to reduce the potential fire hazard of cooking operations, irrespective of
the type of cooking equipment used and whether it is used in public or private facilities.

Yes

This standard defines types of building construction based on the combustibility and the fire
resistance rating of a building’s structural elements. Fire walls, nonbearing exterior walls,
nonbearing interior partitions, fire barrier walls, shaft enclosures, and openings in walls,
partitions, floors, and roofs are not related to the types of building construction and are
regulated by other standards and codes, where appropriate. This standard provides definitions
for standard types of building construction.

STAFF NOTES

Installation

No, testing and
performance shall
comply with
referenced standards.

Yes

Being used as an extract

Installation

Yes, performance
requirements spelled
out throughout
standard.

No

Design

Yes, performance
requirements spelled
out throughout
standard.

Yes

Testing

Yes, test procedures
for heat and smoke
rate are spelled out in
this standard.

Yes

Yes

Yes

Yes

1.1* Scope. This standard describes a test method for determining the heat release and the
smoke generation of pipe insulation assemblies mounted on steel pipes in a full-scale pipe
chase. 1.2.1 This is a test method for an examination of the complete insulation assembly,
including elbows, in an actual configuration that is found in the end use application. This test
method shall be used to ascertain the resulting fire performance characteristics of the insulation
assembly when exposed to a standard flaming ignition source in a standard pipe chase. 1.2.2*
The results from this procedure provide information that shall be permitted to be used as an aid
in the selection of pipe insulation assemblies that provide less contribution of heat, flame, and
smoke to fire scenarios. The configuration and flame exposure that the specimens incur during
the test produce results that clearly differentiate between products. 1.3.1'" This test procedure
shall be used to determine performance of pipe insulation assemblies exposed to a flaming
ignition source.

Installation

No, however testing
and performance
requirements are
required to be in
accordance with
referenced standards.

Design

Yes, spelled out in
chapter 5.

Bob Adler NFPA 501A-2013*

Fire Safety Criteria
for Manufactured
Home Installations,
Sites, and
Communities

302.1.2, 302.2

Yes

Yes

Yes

This standard shall cover fire safety requirements for the installation of manufactured homes
and manufactured homes and manufactured home sites, including accessory buildings,
structures, and communities. The purpose of this standard is to provide minimum requirements
for the installation of manufactured homes and manufactured home sites, including accessory
buildings, structures, and communities.

Bob Adler NFPA 5000-2012 2015*

Building Construction
and Safety Code

302.1.2, 302.2

Yes

Yes

Yes

The Code addresses those construction, protection, and occupancy features necessary to
minimize danger to life and property.

Yes

Step 8
Is standard within
the scope of the
UMC Code

This standard specifies requirements for the design and construction of high challenge fire
walls, fire walls, and fire barrier walls including protection of openings and penetrations..

Bob Adler NFPA 274-2013*

Yes

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Yes

Test Method to
Evaluate Fire
Performance
Characteristics of Pipe
Insulation

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.
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Task Group Discussion

Reason: NFPA 220 is outside the
scope of the Code addressing
types of building construction.

All changes are shown as markups
on the updated standard.

See draft review summary for
changes

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Jeremy
Brown

Jeremy
Brown

Standard Number

NSF 358-1-2012 2014*

NSF 358-2-2012*

Arnie Rodio PPI TR-4-2010*

Phil Ribbs SAE J512-1997

Dave Dias

SMACNA-2003

Standard Title

Polyethylene Pipe and
Fittings for WaterBased Ground-Source
“Geothermal” Heat
Pump Systems

Polypropylene Pipe
and Fittings for WaterBased Ground-Source
“Geothermal” Heat
Pump Systems

Listing for Hydrostatic
Design Basis (HDB),
Hydrostatic Design
Stress (HDS),
Strength Design Basis
(SDB), Pressure
Design Basis (PDB)
and Minimum
Required Strength
(MRS)Ratings for
Thermoplastic Piping
Materials or Pipe

Automotive Tube
Fittings

Fibrous Glass Duct
Construction
th

Standard, 7 Edition

Referenced
Section in the
2015 UMC

Table E 505.5,
Table E 505.6

Table E 505.5,
Table E 505.6

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

No

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

No

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

The physical and performance requirements in this Standard apply to plastic piping system
components as well as non-plastic components of the ground loop heat exchanger including
but not limited to pipes and fittings used in water-based ground-source heat pump systems.
This Standard is intended for ground loop heat exchangers with a maximum temperature and
pressure of 140 °F (60°C) at 100 psi. Water based ground-source heat pump systems
commonly include the use of anti-freeze, heat transfer fluids or other chemical additives. This
Standard does not cover refrigerant based ground loop heat exchangers such as direct
expansion (DX) systems. This Standard does not cover hydronic heating or cooling systems
within buildings.

Product/Material

Yes, spelled out in
Section 4 and Section
5.

Yes

All changes are shown as markups
on the updated standard.

Yes

The physical and performance requirements in this standard apply to plastic piping system
components as well as non-plastic components of the ground loop heat exchanger including
but not limited to pipes and fittings used in water-based ground-source heat pump systems This
Standard is intended for ground loop heat exchangers with a maximum temperature and
pressure of 140 ·F (60·C) at 100 psi. Water-based ground-source heat pump. Systems
commonly include the use of anti-freeze, heat transfer fluids or other chemical additives. This
standard does not cover refrigerant based ground loop heat exchangers such as direct
expansion (DX) systems. This standard does not cover. hydronic heating or cooling systems
within buildings.

Product/Material

Yes, spelled out in
Section 4 Through
Section 7.

Yes

Yes

The tables that follow present PPI recommended HDB's in effect on the date of issue of this
report. Information on subsequently listed materials may be obtained by contacting the Plastics
Pipe Institute. Each table has been divided into dependent listings and independent listings. A
resin manufacturer or pipe manufacturer may have an independent listing in which they
provide all the stress rupture data required by TR-3. A resin manufacturer may transfer their
listing to the pipe manufacturer using the protocol in TR-3. In this case, the pipe manufacturer
has a dependent listing.

Product/Material

No

No

Yes

This SAE Standard covers complete general and dimensional specifications for the various
types of tube fittings intended for general application in the automotive, appliance, and allied
fields. See SAE J1131 for the performance requirements of reusable (push to connect) fittings
intended for use in automotive air brake systems.

Product/Material

No, however minimum
dimension, tolerance,
and material
requirements shall be
met in accordance to
referenced standards
and tables.

Yes

No

The manual provides the performance characteristics for fibrous glass board as determined by
the North American Insulation Manufacturers’ Association (NAIMA) and Underwriters
Laboratories (UL) as well as specifications for closures and illustrations of how to construct
the full range of fittings. Also covered are details for connections to equipment and air
terminals, hanger schedules, reinforcement requirements, fabrication of rectangular duct and
fittings, closures of seams and joints, channel and tie rod reinforcements, plus hangers and
supports. For 2” w.g. or less.

Installation

Yes, spelled out in this
standard.

Yes
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Listing Standard

Task Group Discussion

Per Ad-hoc Committee:
Reason: PPI TR-4 is a secondary
standard that is referenced in
certain plastic pipe standards.
As a secondary
standards it has been deemed
not necessary to include in the
Code

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Dave Dias SMACNA-2012*

Standard Title

HVAC Air Duct
Leakage Test Manual,
2nd Edition

Dave Dias SMACNA-2008*

IAQ Guidelines for
Occupied Buildings
Under Construction,
2nd Edition

Dave Dias TIA 942-A-2012*

Telecommunications
Infrastructure
Standard for Data
Centers

Maggie
Carroll

Maggie
Carroll

UL 21-20072014*

LP-Gas Hose (with
revisions through
April 26, 2010
September 29, 2015)

UL 33-2010*

Heat Responsive Links
for Fire-Protection
Service (with revisions
through April 14,
2015)

Referenced
Section in the
2015 UMC

E 502.4.3.1

E 603.1.1(3)

E 503.5(11)(b)

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

This American National Standard, ANSI/SMACNA 016-2012, covers revised leakage criteria
and builds on the proven methods for testing ductwork for air leaks from the first edition.
Contains updates to the expected leakage rates for ductwork constructed to the SMACNA
HVAC Duct Construction Standards—Metal & Flexible, duct leakage test procedures,
recommendations on use of leakage testing, types of test apparatus and test setup and sample
leakage analysis. Includes a new educational chapter for designers and specifiers, to aid in the
specification and implementation of duct leakage and testing methods.

Yes

The SMACNA IAQ Guidelines for Occupied Buildings Under Construction, 2nd edition
ANSI/SMACNA 008•2008, is intended as an authoritative source for providing project
management guidance in maintaining satisfactory indoor air quality (IAQ) of occupied
buildings undergoing renovation or construction. The Guideline covers how to manage the
source of air pollutants, control measures, quality control and documentation, communication
with occupants. It includes example projects, tables, references, resources, and checklists.
Methods to identify and remediate lead, asbestos, or other materials that are classified as
hazardous materials are not intended to be within the scope of this standard. The new edition
includes a more extensive set of informative appendices than the previous edition that provide
more references, resources, planning and inspection checklists, model specifications, HVAC
equipment early start up guidance, and the DUCT CLEANLINESS FOR NEW
CONSTRUCTION — all within a single document for user convenience.

Yes

This Standard specifies the minimum requirements for telecommunications infrastructure of
data centers and computer rooms, including single tenant enterprise data centers and multitenant internet hosting data, centers. The topology specified in this document is intended to be
applicable to any size data center.

Yes

1.1 These requirements cover hose and hose assemblies in sizes up to and including a nominal
internal diameter of 4 in (102 mm) for conveying liquefied petroleum gas (LP-Gas) intended to
be installed in closed systems in compliance with the Standard of the National Fire Protection
Association Liquefied Petroleum Gas Code, NFPA 58. The hose or hose assembly is intended
for a maximum working pressure of 350 pounds per square inch gauge (psig) (2400 kPa) for
use at temperatures within the range of minus 40°C (minus 40°F) to plus 60°C (140°F), or
minus 54°C (minus 65°F) to plus 60°C. Hose and hose assemblies in sizes larger than 2 in
(50.8 mm) are not intended for use on reels.

Yes

1.1 These requirements cover heat responsive links used for fire-protection service. These links
consist of devices intended for installation under load conditions such as for use with
automatic fire suppression systems; or automatic closure devices for doors, windows, dampers
or smoke relief vents.1.2 Heat responsive links are categorized by temperature rating, type of
coating or plating, minimum and maximum design load, and other factors which may have a
bearing on their intended use.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Design

Yes, spelled out
throughout the
document.

Yes

Design

Yes, spelled out
throughout the
document.

Yes

STAFF NOTES

Task Group Discussion

Reason: TIA 942-A is a standard
for data centers in
telecommunications. The
standard is outside the scope of
the Code.

Installation

Yes, specified in
Section 3 through
Section 9.

No

This is a telecommunication
standard, above minimum
requirement

Testing

Yes, testing for
performance spelled
out in this standard.

Yes

All changes are shown as markups
on the updated standard.

Testing

Yes, performance tests
for links are spelled
out in this standard.

Yes

The updated standard has no
changes.

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Maggie
Carroll

Maggie
Carroll

Standard Number

UL 51-2013*

UL 80-2007*

Standard Title

Power-Operated
Pumps and Bypass
Valves for Anhydrous
Ammonia, LP-Gas,
and Propylene (with
revisions through
January 10, 2014 May
18, 2015)

Steel Tanks for OilBurner Fuels and
Other Combustible
Liquids (with revisions
through January 16,
2014)

Referenced
Section in the
2015 UMC

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Testing

Yes, spelled out in
Section 13 through
Section 21.

Yes

All changes are shown as markups
on the updated standard.

Design

Yes, spelled out in
section 17 through
section 23

Yes

1.1 These requirements cover power-operated pumps for anhydrous ammonia and liquefied petroleum
gas (LP-Gas) for use in liquid transfer operations in nonrefrigerated systems in installations covered by
the: a) Safety Requirements for the Storage and Handling of Anhydrous Ammonia, CGA/GAS K61.1
and b) Standard for Liquefied Petroleum Gas Code, NFPA No. 58. 1.2 These requirements do not cover:
a) Pumps or compressors intended for handling anhydrous ammonia or LP-Gas in the gaseous phase and
b) Pumps or compressors for Anhydrous ammonia or LP-Gas for use in chemical, petrochemical,
petroleum, or utility power plants; nor pipeline or marine terminals; nor related storage facilities at such
plants or terminals. 1.3 A pump complying with these requirements is intended for use in applications
where the vapor pressure of the liquid handled is not more than 200 pounds per square inch gauge (psig)
(1380 kPa) at 37.8°C (100°F) and the maximum discharge pressure in the pumping system does not
exceed 350 psig (2415 kPa).

302.1.2, 302.2

D 113.6.2

Yes

Yes

Yes

Yes

Yes

Yes

1.1 These requirements cover power-operated pumps and bypass valves for use in liquid transfer
operations in non-refrigerated systems in installations for:
a) Anhydrous ammonia systems installed in accordance with the Safety Requirements for the Storage
and Handling of Anhydrous Ammonia, CGA/GAS G-2.1 (ANSI K61.1); b) Liquefied petroleum gas (LPGas) systems installed in accordance with the Liquefied Petroleum Gas Code, NFPA No. 58; and
c) Propylene systems. 1.2 These requirements do not cover: a) Pumps or compressors intended for
handling anhydrous ammonia or LP-Gas or propylene in the gaseous phase and b) Pumps, compressors
or bypass valves for anhydrous ammonia, LP-Gas, or propylene for use in chemical, petro-chemical,
petroleum, or utility power plants; nor pipeline or marine terminals; nor related storage facilities at such
plants or terminals. 1.3 Equipment covered by these requirements is for use with LP-Gas, propylene, or
anhydrous ammonia
as covered by the Standards and Codes in 1.1 and shall have a minimum service pressure rating in
accordance with Table 1.1.

1.1 These requirements cover steel primary, steel secondary, and steel diked type atmospheric
storage tanks from 60 to 660 gallons (227 to 2500 L) intended primarily for the storage and
supply of heating fuels for oil burning equipment, or alternately for the storage of diesel fuels
for compression ignition engines and motor oils (new and used) for automotive service
stations, in aboveground applications. 1.2 Each tank type shall be permitted to be fabricated in
various shapes (cylindrical, rectangular or obround), orientations (horizontal, vertical) and may
have integral options (tank supports or accessories), as covered in this Standard. 1.3 These
shop fabricated tanks are completely fabricated, inspected and tested for leakage before
shipment from the factory as completely assembled vessels except for options intended for field
assembly in accordance with the manufacturers instructions. 1.4 Each tank shall be permitted
to be fabricated as a double bottom tank as covered in this Standard. 1.5 These tanks are
intended for installation and use in accordance with the Standard for the Installation of OilBurning Equipment , ANSI/NFPA 31, the Flammable and Combustible Liquids Code,
ANSI/NFPA 30, the Code for Motor Fuel Dispensing Facilities and Repair Garages, NFPA
30A, the Uniform Fire Code, ANSI/NFPA 1, and the International Fire Code published by the
International Code Council. 1.8 These requirements do not cover storage of waste oils or other
combustible liquids with different fire, physical, or material compatibility properties with
respect to the intended liquids in 1.1, and do not cover fuel blends with more than 20 percent
of bio diesel fuel. These requirements do not cover storage of flammable liquids. 1.9 These
requirements do not cover special evaluations for resistance to hurricanes, tornadoes,
earthquakes, floods, fires or other natural disasters; or resistance to vehicle impact.
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Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Maggie
Carroll

Maggie
Carroll

Standard Number

UL 125-2009 2014*

UL 132-2007 2015*

Standard Title

Flow Control Valves
for Anhydrous
Ammonia and LP-Gas
(with revisions
through November 10,
2011 February 18,
2015 )

Safety Relief Valves
for Anhydrous
Ammonia and LP-Gas
(with revisions
through July 23, 2010
July 02, 2015)

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Yes

Yes

Step 5
scope of standard

1.1 These requirements cover the following types of anhydrous ammonia and liquefied
petroleum gas (LP-Gas) valves that are used to control the flow of liquid and/or vapor into and
out of containers, or in piping systems between containers, or between containers and
utilization equipment, and are for use at temperatures within the range of minus 40°F (minus
40°C) to 130°F (55°C): a) Shut-off Valves (primary or secondary, and manual or automatic),
b) Excess Flow Valves, c) Back Pressure Check Valves, d) Filler Valves, e) Vapor
Return Valves, f) Actuated Liquid Withdrawal Excess-Flow Valves, g) Multiple function
valves, h) Internal valve, i) Emergency shutoff valve, j) Lever operated transfer valve and
k) LP-Gas Hose Nozzle Valve.
1.2 Valves covered by these requirements are for use in systems and facilities covered in the
following Standards: a) Safety Requirements for the Storage and Handling of Anhydrous
Ammonia, ANSI/CGA G-2.1 ( ANSI K61.1); b) Liquefied Petroleum Gas Code, NFPA 58;
and c) Utility LP-Gas Plant Code, NFPA 59. 1.3 These requirements do not cover shut-off
valves of the type 1commonly referred to as "cylinder valves" used on containers constructed
under Department of Transportation (DOT) Specifications. Requirements for these valves are
contained in the Standard for Cylinder Valves, UL 1769.
1.4 These requirements do not cover safety relief valves. Requirements for these valves are
contained in the Standard for Safety Relief Valves for Anhydrous Ammonia and LP Gas, UL
132.

1.1 These requirements cover pressure and safety relief valves and hydrostatic relief valves for
anhydrous ammonia and liquefied petroleum gas (LP-Gas) for use on containers built in
accordance with ASME Pressure Vessel Code, Section VIII, Division 1 in nonrefrigerated
systems in facilities covered by the following standards: a) Safety Requirements for the
Storage and Handling of Anhydrous Ammonia, (ANSI K61.1), ANSI/CGA G-2.1.; b)
Liquefied Petroleum Gas Code, NFPA 58.; c) Utility LP-Gas Plant Code, NFPA 59.
1.2 These requirements do not apply to relief valves for use on cylinders constructed in
accordance with Department of Transportation (DOT) specifications.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Testing

Yes, spelled out in
section 20 through
section 39.

Yes

All changes are shown as markups
on the updated standard.

Testing

Yes, spelled out in
section 10 through
section 18.

Yes

All changes are shown as markups
on the updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Maggie
Carroll

Maggie
Carroll

Standard Number

UL 144-2012*

UL 174-2004*

Standard Title

LP-Gas Regulators
(with revisions
through November 05,
2014)

Household Electric
Storage Tank Water
Heaters (with
revisions through
September 21, 2012
April 10, 2015)

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Yes

Yes

Step 5
scope of standard

1.1 These requirements cover pressure regulators for use with LP-Gas equipment.
1.2 Regulators covered by these requirements are intended for use in non-refrigerated systems
in accordance with the following standards: a) Liquefied Petroleum Gas Code, (National
Fire Codes, Vol. 2) NFPA 58; b) National Fuel Gas Code (IAS/A.G.A. Z223.1), NFPA 54; c)
Outdoor Cooking Gas Appliances, IAS/A.G.A. Z21.58; and d) Standard on Recreational
Vehicles (RVIAA119.2) (National Fire Codes, Vol. 7), NFPA 501C.
1.3 These requirements do not cover: a) Compressed gas regulators; b) Gas appliance
pressure regulators; c) Regulators for use in chemical, petroleum, or utility power plants;
pipeline or marine terminals; or related storage facilities at such plants or terminals; d)
Combination gas control valves for gas appliances; e) Regulators for use in oxygen-fuel, gaswelding, and cutting operations; and f) Regulators for use in engine fuel (automotive and/or
marine) applications.
The requirements for (a) - (e) are covered in the Standard for Compressed Gas Regulators, UL
252, and in the Standard for Gas Appliance Pressure Regulators, IAS/A.G.A. Z21.18, and in
the Standard for Combination Gas Controls for Gas Appliances, IAS/A.G.A. Z21.78,
respectively.
1.4 The assigning of flow ratings to regulators is not within the scope of these requirements,
and observations of flow values are required to ascertain stability characteristics within the
manufacturer's rated capacity. These requirements include tests to verify outlet pressure
stability characteristics within the manufacturer's rated capacity. The manufacturer is to submit
this data prior to the investigation of the device. See the Flow Test, Section 22, regarding the
outlet pressure instability definition.

1.1 These requirements cover household electric storage tank and small capacity storage tank
water heaters rated no more than 600 volts and 12 kilowatts to be installed in accordance with
the National Electrical Code, NFPA 70, and with model plumbing and mechanical codes.
1.2 These requirements do not cover immersed electrode, side arm, booster, instantaneous or
immersion type water heaters or water heating portions of water dispensing appliances. These
requirements do not cover water heaters with a tank capacity of less than 1 gallon (3.8 L) or
more than 120 gallons (454 L). 1.3 Electric booster water heaters, electric commercial storage
tank water heaters, and remote control assemblies for such heaters, rated 600 volts or less are
not covered by this standard. They are covered in the Standard for Electric Booster and
Commercial Storage Tank Water Heaters, UL 1453. 1.4 Permanently installed electric water
heaters, rated 600 volts or less, for heating the water supplied through plumbing to separately
heated public or private pools or tubs, in which swimming, wading, bathing, or partial or total
immersion of persons, is to be involved are not covered by this standard. They are covered in
the Standard for Electric Water Heaters for Pools and Tubs, UL 1261. 1.5 Water heaters rated
600 volts or less with a tank capacity of less than 1 gallon (3.8 liters) are not covered by this
standard. They are covered under the Standard for Electric Heating Appliances, UL 499. 1.6
A water heater intended for use in a hazardous location is to be judged on the basis of its
compliance with these requirements; however, further examination and testing shall be
conducted to determine whether it is acceptable for the intended use.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Testing

Yes, spelled out in
section 15 through
section 34.

Yes

All changes are shown as markups
on the updated standard.

Product/Material

Yes, spelled out in
section 26 through
section 42.

Yes

The updated standard has no
changes.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Maggie
Carroll

Maggie
Carroll

Maggie
Carroll

Standard Number

UL 180-20032012*

UL 207-2009*

UL 252-2010*

Standard Title

Liquid-Level
Indicating Gauges for
Oil Burner Fuels and
other combustible
liquids (with revisions
through March 2,
2007)

RefrigerantContaining
Components and
Accessories,
Nonelectrical (with
revisions through July
12, 2013 June 27,
2014)

Compressed Gas
Regulators (with
revisions through
September 4, 2013
January 28, 2015)

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1 These requirements cover the construction and performance of mechanical and electric
liquid-level indicating gauges for use on vented atmospheric tanks intended primarily used for
the storage and supply of heating fuel for oil burning equipment, or alternately for the storage
of diesel fuels for compression ignition engines and motor oils (new or used) for automotive
service stations in aboveground appliacations not exceeding 2, 000 gal (7,570 L) of oil burner
fuel. 1.2 These requirements cover lLiquid-level indicating gauges covered by these
requirements include of the following basic operating principal types intended for installation
in storage tank tope openings in accordacne with the manufacturer's instructions: a)
Mechanical float type Float-operated gauges for use with inside tanks for oil burner fuel. b)
Float-operated permanent magnet-type Magnetic float type gauges for use with inside tanks for
oil burner fuel. c) Portable gauging devices for use primarily with inside tanks for oil burner
fuel.Reflective wave (sound or light) type gauges; d) Pressure actuated (static and dynamic)
type gauges; and e) Electrical probe (variable resistance) type gauges

Yes

1.1 These requirements cover nonelectrical refrigerant-containing components and accessories,
intended for field installation in accordance with the Safety Code for Mechanical
Refrigeration, ASHRAE 15, in refrigeration systems, air conditioning equipment, or both,
charged with the refrigerants identified for use in the component or accessory. The
requirements also apply to components and accessories intended for use by manufacturers in
factory-assembled systems or units, in which case the component or accessory is also judged
under the requirements for the individual system or unit. 1.2 These requirements do not apply
to: a) Electric valves and electric refrigeration controllers, hermetic refrigerant motorcompressors, tubing fittings such as flare or compression type fittings, and the like, which are
covered in or as part of separate, individual requirements.; b) Electrical components of
assemblies incorporating these refrigerant-containing components or accessories, and c)
Pressure vessels bearing the ASME Code "U" symbol which are within the Scope of the
ASME Boiler and Pressure Vessel Code, Section VIII.

Yes

1.1 These requirements cover regulators used to reduce the pressure of compressed industrial
gases from a source or storage cylinder pressure of not more than 5500 psig (37.91 MPa) to the
use pressure.
1.2 Regulators covered by these requirements are intended for use with compressed gases such
as air, carbon dioxide, inert gases, fuel gases, nitrogen, nitrogen oxide, and oxygen.
1.3 Regulators for welding, cutting, and heating operations are intended for use in accordance
with the Standard for the Design and Installation of Oxygen-Fuel Gas Systems for Welding,
Cutting, and Allied Processes, NFPA 51.
1.4 These requirements do not cover: a) LP-Gas pressure regulators for equipment intended
for installation and use in accordance with requirements of the Liquefied Petroleum Gas Code,
NFPA 58. Such regulators are evaluated under the Standard for LP-Gas Regulators, UL 144.;
b) Regulators for handling liquids under cryogenic temperatures.; c) The regulating
performance flow characteristics of the regulator, and the physiological effects of regulators to
be used with medical gases.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

STAFF NOTES

Testing

Yes, spelled out in
Section 11 through
Section 19.10.

Yes

All changes are shown as markups
on the updated standard.

Testing

Yes, spelled out in
section 12 through
section 20.

Yes

All changes are shown as markups
on the updated standard.

Product/Material

Yes, spelled out in
section 10 through
section 18.

Yes

All changes are shown as markups
on the updated standard.

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Maggie
Carroll

Maggie
Carroll

Maggie
Carroll

Maggie
Carroll

Standard Number

UL 343-2008

UL 353-1994

Standard Title

Pumps for Oil-Burning
Appliances (with
revisions through June
12, 2013)

Limit Controls (with
revisions through
November 8, 2011)

UL 399-2008*

Drinking Water
Coolers (with
revisions through
October 18,
2013)

UL 404-2010*

Gauges, Indicating
Pressure for
Compressed Gas
Service (with revisions
through February 11,
2015)

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1.1 These requirements cover pumps that are intended to be used as part of oil-burning
appliances or installed in fuel-oil piping systems serving such equipment. Oil-burning
appliance pumps may be either automatic or power-operated.
1.2 Requirements for the installation and use of oil-burning appliance pumps are included in
the Standard for the Installation of Oil-Burning Equipment, NFPA 31.

Product/Material

Yes, spelled out in
section 23 through
section 33.

Yes

Yes

1.1 These requirements cover limit controls, furnace fan controls, and other interlocks which
are essentially switches responding to changes in liquid level, pressure, or temperature.
Although not limited to such specific applications, these safety controls include those intended
primarily to safeguard heating appliances, heating systems, processing systems, and airconditioning and ventilating systems. 1.2 These requirements do not cover thermal protectors
for motors and fluorescent-lamp ballasts. 1.3 These controls are for use in ordinary locations.
Requirements for the installation and use of limit controls are included in Standards of the
National Fire Protection Association, such as those for Installation of: Air-Conditioning and
Ventilating Systems, NFPA 90A-1993, Warm-Air Heating and Air-Conditioning Systems,
NFPA 90B-1993, Oil-Burning Equipment, NFPA 31, ANSI Z95.1-1993, National Fuel Gas
Code, NFPA 54-1990, Ovens and Furnaces, NFPA 86-1990, and Prevention of Furnace
Explosions in Fuel Oil and Natural Gas-Fired Water tube Boiler Furnaces With One Burner,
NFPA 85C-1991. 1.4 These requirements cover equipment rated not more than 600 volts and
intended for installation in accordance with the requirements of the National Electrical Code,
ANSI/NFPA 70.

Testing

Yes

Yes

Yes

1.1 These requirements cover self-contained drinking-water coolers employing hermetic
refrigerant motor-compressors or thermoelectric water chilling systems and designed for
connection to alternating-current circuits rated not greater than 600 volts in accordance with
the National Electrical Code, NFPA 70. The requirements also apply to water coolers which
supply both hot and cold water.
1.2 These requirements do not include additional requirements applicable to equipment
designed for use in hazardous locations as defined in the National Electrical Code, NFPA 70.
1.3 A product that contains features, characteristics, components, materials, or systems new or
different from those covered by the requirements in this standard, and that involves a risk of
fire, electric shock, or injury to persons shall be evaluated using the appropriate additional
component and end-product requirements as determined necessary to maintain the acceptable
level of safety as originally anticipated by the intent of this standard. A product whose features,
characteristics, components, materials, or systems conflict with specific requirements or
provisions of this standard cannot be judged to comply with this standard. Where considered
appropriate, revision of requirements shall be proposed and adopted in conformance with the
methods employed for development, revision, and implementation of this standard.

Design

Yes, spelled out in
section 31 through
section 57.

Yes

1.1 These requirements cover indicating pressure gauges of the elastic element type usually
employed in the high-pressure side of regulators or reducing valves used on compressed gas
containers or cylinders of oxygen, hydrogen, nitrogen, and other gases. Such gauges usually
have pressure ranges of 0 - 1500, 0 - 2000, 0 - 3000, 0 - 4000, 0 - 5000, or 0 - 6000 pounds
per square inch (psi) (0 - 10.34, 0 - 13.78, 0 - 20.68, 0 - 27.56, 0 - 34.47, or 0 - 41.36 MPa).

Product/Material

Yes, spelled out in
section 12 through
section 16.
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No

Out of the UMC Scope

Reason: UL 399 regulates
plumbing products and is
outside the scope of the Code.
UL 536 regulates flexible
hoses used in gas piping system.
The plumbing code has gas
piping requirements, as such,
this is outside the
scope of the Code. UL 1026, UL
1206, and UL 2157 are electrical
standards for products that are
outside the
scope of the Code.

Yes

All changes are shown as markups
on the updated standard.

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Bill LeVan UL 429-2013

Bill LeVan UL 443-2006*

Standard Title

Electrically Operated
Valves

Steel Auxiliary Tanks
for Oil-Burner Fuel
(with revisions
through March 8,
2013)

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1 These requirements cover electrically operated general purpose and safety valves rated 600
volts or less and intended for the control of fluids, such as air, gases, oils, refrigerants, steam,
water, and the like. Electrically operated valves, other than automotive fuel valves, covered by
these requirements are intended to be used in other than hazardous locations as defined by the
National Electrical Code, NFPA 70.
1.2 These requirements also cover electrically operated valves intended to be factory installed
on or in certain appliances as operating or safety controls.
1.3 These requirements cover valves whose coils are powered by a Class 2 (low-voltage)
source. These include general purpose valves used with a nonflammable and nonhazardous
fluid, general purpose valves used with a flammable or hazardous fluid and safety valves.
Valves incorporating a high-voltage transformer with a low-voltage secondary as an integral
part of the valve assembly, are also covered by these requirements.
1.4 These requirements do not cover valves for use in hydraulic fluid power systems.
1.5 These requirements do not cover automatic valves for gas appliances that are covered by
the requirements in the Standard for Automatic Valves for Gas Appliances, ANSI Z21.21/CSA
6.5.
1.6 These requirements do not cover valves employing electrical parts, including coils, switch
contacts and resistance elements, located in the flammable gas containing compartment of a
valve. Valves constructed as such shall comply with the requirements in the Standard for
Intrinsically Safe Apparatus and Associated Apparatus for Use in Class I, II, and III, Division 1,
Hazardous (Classified) Locations, UL 913.

Yes

1.1 These requirements cover the design and construction of welded steel tanks of the
atmospheric type intended for the auxiliary storage and supply of fuel oil for oil burners. They
are for use in the supply piping between a burner and its main fuel supply tank.
1.2 These tanks are intended for installation and use in accordance with the Standard of the
National Fire Protection Association for the Installation of Oil-Burning Equipment, NFPA No.
31.
1.3 An auxiliary tank equipped with a mechanism for control of a pump or otherwise
controlling liquid level or for preventing the spillage of fuel oil from a tank not required to be
vented to the outside of a building is to be judged under the Standard for Pumps for OilBurning Appliances, UL 343.
1.4 A product that contains features, characteristics, components, materials, or systems new or
different from those covered by the requirements in this standard, and that involves a risk of
fire, electric shock, or injury to persons shall be evaluated using the appropriate additional
component and end-product requirements as determined necessary to maintain the acceptable
level of safety as originally anticipated by the intent of this standard. A product whose features,
characteristics, components, materials, or systems conflict with specific requirements or
provisions of this standard cannot be judged to comply with this standard. Where considered
appropriate, revision of requirements shall be proposed and adopted in conformance with the
methods employed for development, revision, and implementation of this standard.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Product/Material

Yes, spelled out in
section 24 through
section 46.

Yes

Testing

No, however, material
properties shall comply
to referenced
specifications.

Yes

STAFF NOTES

Task Group Discussion

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Bill LeVan UL 525-2008*

Bill LeVan UL 536-1997

Bill LeVan

UL 565-2013

Standard Title

Flame Arresters (with
revisions through
August 10, 2012)

Flexible Metallic
Hose (with revisions
through June 9, 2003)

Liquid-Level Gauges
for Anhydrous
Ammonia and LP-Gas

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Yes

1.1 These requirements cover tank vent deflagration flame arresters and in-line detonation
flame arresters. 1.2 The requirements for tank vent deflagration flame arresters cover arresters
for use on vents of storage tanks for petroleum oil and gasoline. These flame arresters are
intended to prevent propagation of flame into the storage tank. Combination flame arrester-vent
valves are also covered. 1.3 The requirements for in-line detonation flame arresters cover
arresters for use in piping systems containing flammable vapors and gases in mixture with air.
These flame arresters are unidirectional or bidirectional and are intended to prevent the
transmission of detonation and deflagration.

Yes

1.1 These requirements cover flexible metallic hose having a nominal inside diameter of not
more than 4 inches intended for use in piping systems carrying compressed gases, such as
anhydrous ammonia, and flammable and combustible gases and liquids, at pressures not
exceeding 500 psig (3.45 MPa) and temperatures not greater than 450°F (232°C) nor lower
than minus 40Â°F (minus 40°C).
1.2 The terms flammable and combustible gases and liquids, as used herein, mean gases and
liquids such as alcohol, fuel oil, gasoline, kerosene, liquefied petroleum gases, and
manufactured and natural fuel gases. A combustible liquid has a flash point at or above 100°F
(38°C). A flammable liquid has a flash point below 100°F and a vapor pressure not exceeding
40 psig (276 kPa) at 100°F.
1.3 Metallic hose intended to be used in chemical plants and petroleum refinery piping is
intended for installation in accordance with requirements in Process Piping, ANSI/ASME
B31.3-1996.
1.3.1 Flexible metal hose is not considered a substitute for standard pipe or tubing and its use
should be confined to applications where flexible connections cannot be avoided. It should not
be subjected to torsional, tensile, or excessive bending stresses and should be protected against
mechanical injury.
1.4 This standard does not apply to gas appliance connectors for handling fuel gases at 5 psig
(34.5 kPa) or less, nor to metallic hose intended for use in oil-transportation piping or in gastransmission and distribution-piping systems.
1.4.1 This standard does not apply to connectors used in natural gas processing plants,
refineries, petrochemical plants, marine terminals, or gasoline service stations.

Yes

1.1 These requirements cover liquid-level gauges for anhydrous ammonia and liquefied
petroleum gas (LP-Gas) for use with pressure vessels in nonrefrigerated systems in installations
covered by the following American National Standards and others:
a) Compressed Gas Association, CGA G-2.1.
b) Liquefied Petroleum Gas Code, NFPA 58.
c) Storage and Handling of Liquefied Petroleum Gases at Utility Plants, ANSI/NFPA 59.
1.2 These requirements cover designs of gauges that require the release of liquid or gas phases
of the contained fluid in order to function and gauges that do not require the release of liquid
or gas phases of the contained fluid to function.
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Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Testing

Yes, spelled out in
Section 9.1 through
Section 22.2.

Yes

Product/Material

Yes, spelled out in
section 5 through
section 15.

No

Product/Material

Yes, spelled out in
section 9 through
section 12.

Yes

STAFF NOTES

Task Group Discussion

Reason: UL 399 regulates
plumbing products and is
outside the scope of the Code.
UL 536 regulates flexible
hoses used in gas piping system.
The plumbing code has gas
Not within the scope of the UMC as
piping requirements, as such,
it does not apply for 5psi or less.
this is outside the
scope of the Code. UL 1026, UL
1206, and UL 2157 are electrical
standards for products that are
outside the
scope of the Code.

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Standard Title

Referenced
Section in the
2015 UMC

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

Yes

1.1 These requirements cover pigtails and flexible hose connectors used in the assembly of fuelsupply systems other than those outlined in 1.3(b) and (c), intended for liquefied petroleum gas
(LP-Gas). Low or high pressure flexible hose connectors are also suitable for low pressure (1.0
psig (6.9 kPa) or less) natural gas service. LP-Gas systems use either Department of
Transportation (DOT) cylinders or ASME tanks and are intended to be installed in accordance
with the Liquified Petroleum Gas Code, NFPA/ANSI 58. Low pressure flexible hose
connectors used in natural gas systems are intended to be installed in accordance with the
National Fuel Gas Code, NFPA 54/ANSI Z223.1. Pigtails and flexible hose connectors are
used to make connection between parts of equipment or between equipment and service piping.
1.2 These requirements also cover hose without end-connection fittings that is used to
manufacture flexible hose connectors.
1.3 This Standard does not apply to: a) Gas appliance connectors for handling fuel gases at 5
psig (34.5 kPa) or less which are investigated under the Standard for Metal Connectors for Gas
Appliances, ANSI Z21.24.; b) Flexible hose connectors for engine fuel applications which are
investigated under the Outline of Investigation, LP-Gas Fuel Hose and Hose Assemblies for
Vehicle Engines, UL 1785.; c) Flexible hose connectors for use in confined areas.; d) Hose
connectors which are investigated under the Standard for Gas Hose Connectors for Portable
Outdoor Gas-Fired Appliances, ANSI Z21.54.

Product/Material

Yes, spelled out in
section 10 through
section 22A.

Yes

Product/Material

Yes, as indicated in
Section 4.0 through
Section 53.0.

Yes

Installation

Yes, performance
spelled out in Section
35 through Section 55.

Yes

Bill LeVan UL 569-2013*

Pigtails and Flexible
Hose Connectors for
LP-Gas

Bill LeVan UL 732-1995*

Oil-Fired Storage
Tank Water Heaters
(with revisions
through October 9,
2013)

302.1.2, 302.2

Yes

Yes

Yes

Requirements cover oil-fired storage-tank water-heating appliances having a fuel input of not
more than 200,000 Btu per hour. These requirements do not apply to heaters that include
storage vessels having a water capacity of more than 120 gallons or that are intended for
heating water to a temperature of more than 200°F.

Bill LeVan UL 733-1993

Oil-Fired Air Heaters
and Direct-Fired
Heaters (with
revisions through
October 9, 2013)

302.1.2, 302.2

Yes

Yes

Yes

1.1 These requirements apply to oil-fired air heaters and direct-fired heaters. 1.2 Requirements
for the installation and use of oil-burning equipment are included in the Standard for the
Installation of Oil-Burning Equipment, NFPA 31.

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

Yes

Yes
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Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Bill LeVan UL 842-2007 2015*

Arnie Rodio UL 984-1996

Arnie Rodio UL 1026-2012*

Standard Title

Valves for Flammable
Fluids (with revisions
through October 30,
2013)

Hermetic Refrigerant
Motor-Compressors
(with revisions
through September 23,
2005)

Electric Household
Cooking and Food
Serving Appliances

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Step 5
scope of standard

STAFF NOTES

Yes

1.1 These requirements cover valves that are intended to be used for the control of flammable
fluids and their vapors. They are of the type commonly used in piping systems and in the
assembly of motor fuel dispensing and fuel burning equipment. Valves covered by this standard
are for use with flammable fluids which are handled at temperatures normally within the range
of minus 29°C (minus 20°F) to 52°C (125°F). 1.2 These requirements cover valves of the
manually operated, pressure operated, or temperature operated types, or combinations of such to
the exclusion of types operated wholly or partially by electricity. When they form a part of an
assembly which provides for additional functions or service, the requirements are outside the
scope of these requirements. 1.3 These requirements do not cover the following: a) Valves for
handling liquids under cryogenic conditions. b) Valves for general refinery service, offshore
and pipe line terminals, natural gas processing plants, gas distribution systems, petrochemical
processing facilities, or the like. c) Constant-level oil valves and electrically operated valves.
d) Relief valves and pressure regulators for liquefied petroleum gas (LP-Gas) service. e)
Shutoff, emergency shutoff and check valves for liquefied petroleum gas (LP-Gas) in the liquid
phase. f) Manually operated gas valves of the plug and body or rotating disc type which are
evaluated under the Standard for Manually Operated Gas Valves for Appliances, Appliance
Connector Valves and Hose End Valves, ANSI Z21.15. g) Valves covered by the Standard for
Gas Appliance Pressure Regulators, ANSI Z21.18; the Standard for Automatic Valves for Gas
Appliances, ANSI Z21.21; or the Standard for Gas Appliance Thermostats, ANSI Z21.23. h)
Hose nozzles. i) Valves covered by the Standard for Manually Operated Metallic Gas Valves
for Use in Gas Piping Systems up to 125 PSI (Sizes NPS 1/2 through NPS 2), ANSI/ASME
B16.33 and Manually Operated Metallic Gas Valves for Use in Aboveground Piping Systems up
to 5 PSIANSI/ASME B16.44.

Testing

Yes, spelled out in
Section 11 through
Section 26.4.

Yes

All changes are shown as markups
on the updated standard.

Yes

1.1 This Standard applies to hermetic refrigerant motor-compressors (hereinafter referred to as
motor-compressors) rated 7200 V or less, for use in air-conditioning and refrigerating
equipment that comply with the Standards applicable to such equipment. 1.2 This Standard
also applies to motor protection systems that may be provided with motor-compressors. 1.3
This Standard does not include additional requirements applicable to equipment designed for
use in hazardous locations as defined in the National Electrical Code, ANSI/NFPA 70-1996,
and the Canadian Electrical Code, Part I.

Testing

Yes, spelled out in
Section 25 Through
Section 44.

Yes

Yes

1.1 These requirements cover electric household cooking and food serving appliances, rated at
250 V or less, other than those mentioned in 1.2, for use in ordinary locations, including
appliances intended for casual and permanent outdoor use, in accordance with the National
Electrical Code, NFPA 70. 1.2 These requirements do not cover household electric ranges,
electrode type appliances, skillets and frying type appliances, fondues, woks, tempuras, corn
poppers, coffee makers and brewing type appliances, commercial cooking appliances,
microwave cooking appliances, or appliances that are covered in individual requirements that
are separate from this Standard. 1.3 For the purposes of this Standard, a requirement that
applies to one type of equipment is identified by a specific reference to the type of equipment
involved (for example, toaster, rotisserie, or other specific appliance). In the absence of such
specific reference or if the term "appliance" is employed, it is to be understood that the
requirement applies to all types of equipment covered by the Standard.
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Testing

Yes, spelled out in
Section 32 through
Section 56

No

Task Group Discussion

Reason: UL 399 regulates
plumbing products and is
outside the scope of the Code.
UL 536 regulates flexible
hoses used in gas piping system.
Applies to appliances that are not for
The plumbing code has gas
permanent installations. Such
piping requirements, as such,
standard was rejected during the
this is outside the
ROC Item # 207.
scope of the Code. UL 1026, UL
1206, and UL 2157 are electrical
standards for products that are
outside the
scope of the Code.

Scope. The provisions of this code shall apply to
the erection, installation, alteration, repair,
relocation, replacement, addition to, use, or
maintenance of mechanical systems within this
jurisdiction.

Assigned
member

Standard Number

Standard Title

Billy Smith UL 1206-2003*

Electric Commercial
Clothes-Washing
Equipment (with
revisions through
November 30, 2012)

Billy Smith UL 1453-2004*

Electric Booster and
Commercial Storage
Tank Water Heaters
(with revisions
through July 15, 2011)

Billy Smith UL 1746-2007*

Jay Peters UL 2157-1997*

External Corrosion
Protection Systems for
Steel Underground
Storage Tanks (with
revisions through May
24, 2012 December
19, 2014)

Electrical Clothes
Washing Machines and
Extractors (with
revisions through
February 16, 2010)

Referenced
Section in the
2015 UMC

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

302.1.2, 302.2

Applicability. This code covers general requirements
for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equipment
or appliances. Such equipment or appliances shall
comply with the requirements of this code.

ATTACHMENT 11
2015 UMC
STANDARDS NOT REFERENCED IN THE NARRATIVE OF THE CODE

step 1
proposed
standard
meets
definition

Yes

Yes

Yes

Yes

Step 2
Requirements
are written in
mandatory
language
3-3.7.1.1

Yes

Yes

Yes

Yes

Step 3
was
processed in
open
consensus
3-3.7.1.2

Step 5
scope of standard

Step 6
TYPE OF STANDARD:

Step 7
Measure of
performance is
clearly defined in
test standard or in
code text

Step 8
Is standard within
the scope of the
UMC Code

Yes

Requirements cover electric commercial, industrial, and institutional clothes-washing
equipment intended for use in accordance with NFPA 70. Equipment covered by this standard
is not intended for use by the general public, but only trained individuals.

Product/Material

Yes, as indicated in
Section 6.0 through
Section 48.0.

No

Yes

Requirements cover electric booster water heaters, electric commercial storage tank water
heaters with remote control assemblies rated 600 volts or less in accordance with NFPA 70
and that meet at least one of the following conditions: Over 120 gallons in capacity, rated over
12 kilowatts or equipped with one or more temperature regulating controls that permit a water
temperature of more than 185°F

Product/Material

Yes as indicated in
Section 6.0 through
Section 57.0

Yes

Yes

1.1 These requirements cover pre-engineered corrosion protection systems intended to be
factory installed on teh exterior surface of stell underground atmospheric-type storage tanks
intended for flammable and combustible liquids. 1.2 These requirements cover the following
systems: a) Part I covers factory-installed for galvanic-type cathodic protection. b) Part II covers
factory assembled for fiber-reinforced plastic (FRP) composite systems. c) Part III covers
factory assembled for polyurethane (PUR), polyurea, high density polyethylene (HDPE) or
fiber reinforced plastic (FRP) jacketed systems. d) Part IV covers factory assembled for
polyurethane (PUR) coated systems. 1.2 These corrosion protection systems are intended to
be completely installed at the factory on carbon steel underground storage tanks. 1.3 Part ii of
this standard covers fiberglass reinforced plastic (FRP), materials only. Part III of this standard
covers FRP, polyurethane, polyurea and high density polyethylene (HDPE) materials only. Part
iv covers polyurethane materials only. 1.4 These corrosion protection systems are intended to
be installed, operated and maintained in accordance with the manufacturer's instructions.

Testing

Yes, spelled out in
Section 20 through
Section 32.

Yes

Yes

Applies to electric clothes washing machines cord-connection and permanently connected
appliance. They are for use in household and commercial purposes. This standard does not
apply to industrial and institutional type appliances.
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Product/Material

Yes, as indicated in
Section 4.0 through
Section 33.0.
Note a component of a
product covered by
this standard shall
comply with the
requirements for that
component (see
section 3.1)

No

STAFF NOTES

Task Group Discussion

Reason: UL 399 regulates
plumbing products and is
outside the scope of the Code.
UL 536 regulates flexible
hoses used in gas piping system.
The plumbing code has gas
Washing machines are out of scope
piping requirements, as such,
of UMC
this is outside the
scope of the Code. UL 1026, UL
1206, and UL 2157 are electrical
standards for products that are
outside the
scope of the Code.

All changes are shown as markups
on the updated standard.

Out of the UMC Scope

Reason: UL 399 regulates
plumbing products and is
outside the scope of the Code.
UL 536 regulates flexible
hoses used in gas piping system.
The plumbing code has gas
piping requirements, as such,
this is outside the
scope of the Code. UL 1026, UL
1206, and UL 2157 are electrical
standards for products that are
outside the
scope of the Code.

UMC 2018 – (1701.1, Table 1701.1):
SUBMITTER:

Item # 001

Julius A. Ballanco, P.E.
Chair, Standards Task Group

RECOMMENDATION:
Revise text as follows:

CHAPTER 17
REFERENCED STANDARDS
1701.0 General.
1701.1 Standards. The standards listed in Table 1701.1 are referenced in various sections of this code and shall be considered part of the requirements of this document. The standards are listed herein by the standard number and effective date, the
title, application and the section(s) of this code that references the standard. The application of the referenced standard(s) shall
be as specified in Section 302.1.2. intended for use in the design, testing, and installation of materials, devices, appliances, and
equipment regulated by this code. These standards are mandatory where required by sections in this code. The promulgating
agency acronym Organization abbreviations referred to in Table 1701.1 are defined in a list found at the end of the table.
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

AABC-2002
ACCA Manual B-2009
ACCA Manual D-2009*
ACCA Manual J-2011*
ACCA Manual N-2012
ACCA Manual Q-1990
ACCA 4 QM-2013*
AHRI 700-20112015
AHRI 1200-2013*

AHRI 1230-2010*
AMCA 500-D-2012*
AMCA 540-2013*

STANDARD TITLE

Balancing

314.1

Residential Duct Systems

Ducts, Balancing

E 502.4.4, E
607.2(2)
E 607.2(1), Table E
502.6
302.1.2, 302.2

Balancing and Testing Air and Hydronic Systems
Residential Load Calculations

Commercial Load Calculations

Low Pressure, Low Velocity Duct System Design
Maintenance of Residential HVAC Systems

Specifications for Fluorocarbon Refrigerants

Performance Rating of Commercial Refrigerated Display
Merchandisers and Storage Cabinets
Performance Rating of Variable Refrigerant Flow (VRF) MultiSplit Air-Conditioning and Heat Pump Equipment
Laboratory Methods of Testing Dampers for Rating
Louvers Impacted by Wind Borne Debris

High Velocity Wind Driven Rain Resistance Louvers

ASHRAE 15-2013*

Safety Standard for Refrigeration Systems

ASHRAE 34-2013*
ASHRAE 52.2-2012
ASHRAE 55-2013

REFERENCED

Total System Balance, 6th Edition

AMCA 550-2009*
ASCE 25-2006*

APPLICATION

Earthquake-Actuated Automatic Gas Shutoff Devices
Designation and Safety Classification of Refrigerants

General Ventilation Air-Cleaning Devices for Removal Efficiency
by Particle Size
Thermal Environmental Conditions for Human Occupancy

Balancing
Ducts
Ducts
Ducts

Maintenance
HVAC Systems
Refrigerants

Commercial
Refrigerated
Display Merchandisers and Storage
Cabinets
Refrigerants

SECTIONS

314.1(2)

302.1.2, 302.2
102.3.2

1104.7, 1104.7.3

Table E
503.7.1(12), Table
E 503.7.1(13)

Dampers

Table E 503.7.1(9),
Table E 503.7.1(10)
E 503.4.6.4.2

Testing Louvers

315.1.1

Testing Louvers
Fuel Gas

315.1.2

302.1.2, 302.2

Refrigeration
1102.1, 1106.1
Systems
Refrigeration Clas- 1102.2
sifications
Cleaning Devices E 201.8, E
603.1.1(4)
Miscellaneous
E 607.1

1

STANDARD NUMBER

ASHRAE 62.1-2013*

ASHRAE 62.2-2013*
ASHRAE 90.1-2013*

ASHRAE 90.2-2007*
ASHRAE 111-2008*
ASHRAE 127-2012*
ASHRAE 129-1997
(R2002)*

ASHRAE 154-2011*
ASHRAE 170-2013*
ASHRAE/ACCA 1802012*
ASHRAE/ACCA 183-2007
(RA2011)*

STANDARD TITLE

Ventilation for Acceptable Indoor Air Quality

Measurement, Testing, Adjusting, and Balancing of Building
HVAC Systems
Method of Testing for Rating Computer and Data Processing
Room Unitary Air Conditioners
Measuring Air-Change Effectiveness
Ventilation for Commercial Cooking Operations
Ventilation of Health Care Facilities

Inspection and Maintenance of Commercial Building HVAC
Systems
Peak Cooling and Heating Load Calculations in Buildings Except
Low-Rise Residential Buildings

ASHRAE Handbook-2012 HVAC Systems and Equipment

ASME A112.18.62009/CSA B125.6-2009*
ASME B1.20.1-2013*

Scheme for the Identification of Piping Systems
Water Heater Relief Valve Drain Tubes

314.1(3)

Maintenance

102.3.1, 1013.3

Air Conditioners

E 503.4, Table E
503.7.1(11)
Used As An Alter- Table 403.2.2
nate Sizing Value
Air Change Effectiveness
Commercial
510.5.6, E
Kitchens
503.5.11.2
Ventilation
402.1.3
Cooling and
Heating Load,
Miscellaneous
Climatic Conditions
Design
Piping
Piping

Pipe Threads, General Purpose (Inch)

ASME B1.20.3-1976
(R2013)*
ASME B16.1-2010*

Dryseal Pipe Threads (Inch)

Joints

ASME B16.3-2011*

Pipe Flanges and Flanged Fittings: NPS 1⁄2 through NPS 24
Metric/Inch

Fittings

2

Flexible Water Connectors

SECTIONS

Balancing

Piping, Water
Supply
Joints

ASME B16.5-2013*

REFERENCED

Indoor Air Quality 402.4.1, E
Ventilation
503.4.6.9(5), E
503.5, E 503.5.5(4),
E 503.5.5.3, E
503.5.6.2, E
503.5.6.3, E 606.1
Ventilation and Acceptable Indoor Air Quality in Low-Rise Resi- Ventilation,
402.1.2, E 605.1.4
Dwelling
dential Buildings
Energy Standard for Buildings Except Low-Rise Residential Build- Energy
E 503.2.1, E
ings
503.3.2, E 503.4.1,
E 503.4.4, E
503.4.7.1.4, E
503.8.1, Table E
503.7.1(1-5), Table
E 503.7.1(7-8),
Table E 503.7.2(12)
Energy-Efficient Design of Low-Rise Residential Buildings
Energy, Dwellings 302.1.2, 302.2

ASHRAE Handbook-2013 Fundamentals
ASME A13.1-2007
(R2013)*
ASME A112.4.1-2009*

APPLICATION

Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and Fittings
250
Malleable Iron Threaded Fittings: Classes 150 and 300
Fittings

E 503.4.5
F 102.4

E 607.2

302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2

1211.2(3),
1211.3(7),
1211.11(3),
1211.12(2),
1308.5.7, E 506.7.1,
E 506.12.2
302.1.2, 302.2
1308.5.10

Table 1210.1
Table 1210.1

STANDARD NUMBER

ASME B16.9-2012*
ASME B16.11-2011
ASME B16.15-2013*
ASME B16.18-2012*
ASME B16.20-2012*
ASME B16.22-2013*
ASME B16.23-2011*
ASME B16.24-2011*
ASME B16.26-2013*
ASME B16.29-2012*
ASME B16.33-2012*
ASME B16.50-2013*
ASME B16.51-2013*
ASME B31.5-2013*
ASME B36.10M-2004
(R2010)2015*
ASME BPVC Section I20132015*
ASME BPVC Section IV20132015*
ASME BPVC Section
VIII-20132015*

ASME CSD-1-2012*
ASSE 1013-2011*
ASSE 1017-2009*
ASSE 1061-20112015*
ASTM A53/A53M-2012

STANDARD TITLE

REFERENCED

Factory-Made Wrought Buttwelding Fittings

Fittings

Table 1210.1

Cast Copper Alloy Threaded Fittings: Classes 125 and 250

Fittings

Table 1210.1

Forged Fittings, Socket-Welding and Threaded

Cast Copper Alloy Solder Joint Pressure Fittings (Note 1)

Metallic Gaskets for Pipe Flanges: Ring-Joint, Spiral-Wound, and
Jacketed
Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings
Cast Copper Alloy Solder Joint Drainage Fittings: DWV

Fittings
Fittings
Joints

Fittings
Fittings

Cast Copper Alloy Pipe Flanges and Flanged Fittings: Classes 150, Fittings
300, 600, 900, 1500, and 2500
Cast Copper Alloy Fittings for Flared Copper Tubes
Fittings
Wrought Copper and Wrought Copper Alloy Solder-Joint Drainage Fittings
Fittings-DWV (Note 1)
Manually Operated Metallic Gas Valves for Use in Gas Piping
Valves
Systems up to 175 psi (Sizes NPS 1⁄2 through NPS 2)
Wrought Copper and Copper Alloy Braze-Joint Pressure Fittings
Fittings
Copper and Copper Alloy Press-Connect Pressure Fittings
Refrigeration Piping and Heat Transfer Components
Welded and Seamless Wrought Steel Pipe
Rules for Construction of Power Boilers

Rules for Construction of Heating Boilers

Rules for Construction of Pressure Vessels Division 1

Controls and Safety Devices for Automatically Fired Boilers

Reduced Pressure Principle Backflow Preventers and Reduced
Pressure Principle Fire Protection Backflow Preventers
Temperature Actuated Mixing Valves for Hot Water Distribution
Systems
Push-Fit Fittings

Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless
Seamless Carbon Steel Pipe for High-Temperature Service

ASTM A106/A106M20132015
ASTM A126-2004
Gray Iron Castings for Valves, Flanges, and Pipe Fittings
(R20092014)
ASTM A254/A254M-2012 Copper-Brazed Steel Tubing
ASTM A312/A312M2013b
ASTM A420/A420M20132014
ASTM A568/A568M2013ae1

APPLICATION

Seamless, Welded, and Heavily Cold Worked Austenitic Stainless
Steel Pipes
Piping Fittings of Wrought Carbon Steel and Alloy Steel for LowTemperature Service
Steel, Sheet, Carbon, Structural, and High-Strength, Low-Alloy,
Hot-Rolled and Cold-Rolled

Fittings

Refrigeration
Piping, Piping
Piping, Ferrous
Fuel Gas Piping
Boilers

Miscellaneous
Boilers
Miscellaneous
Pressure Vessels

Boilers, Controls

Backflow Protection
Valves
Fittings

Piping, Ferrous
Piping, Ferrous
Piping, Ferrous
Piping, Ferrous

SECTIONS

Table 1210.1
Table 1210.1
1308.5.10

Table 1210.1
Table 1210.1
Table 1210.1
Table 1210.1
Table 1210.1

302.1.2, 302.2
302.1.2, 302.2
Table 1210.1

1109.1.1, 1109.1.2
1308.5.2.1(1)

1002.1(1), Table
1003.2.1
1002.1(2)

1002.1, 1004.3,
1112.9.1, 1112.12,
1113.1, 1115.4,
1115.4.1, 1117.1(2),
1117.1(3), 1117.2,
1209.1, D 113.6.2
1003.2.1
1202.2

1207.3.1

1211.2(1),
1211.3(5)
1308.5.2.1(2), Table
1210.1
1308.5.2.1(3), Table
1210.1
Table 1210.1

Piping, Ferrous

1308.5.3.1, D
109.1, Table 1210.1
302.1.2, 302.2

Piping

302.1.2, 302.2

Fittings

Table 1210.1
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STANDARD NUMBER

STANDARD TITLE

ASTM A653/A653M-2013 Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process
ASTM A733-2013
Welded and Seamless Carbon Steel and Austenitic Stainless Steel
Pipe Nipples
ASTM A861-2004
High-Silicon Iron Pipe and Fittings (Note 1)
(R2013)
ASTM B32-2008 (R2014) Solder Metal (Note 2)
ASTM B42-20102015a
ASTM B43-20092015
ASTM B75/B75M-2011
ASTM B88-2009 2014
ASTM B135-2010
ASTM B210-2012
ASTM B241/B241M2012e1
ASTM B251-2010
ASTM B280-2013
ASTM B302-2012
ASTM B306-2013
ASTM B370-2012

Seamless Copper Pipe, Standard Sizes

Seamless Red Brass Pipe, Standard Sizes
Seamless Copper Tube

Seamless Copper Water Tube
Seamless Brass Tube

Aluminum and Aluminum-Alloy Drawn Seamless Tubes

Aluminum and Aluminum-Alloy Seamless Pipe and Seamless
Extruded Tube

General Requirements for Wrought Seamless Copper and CopperAlloy Tube
Seamless Copper Tube for Air Conditioning and Refrigeration
Field Service
Threadless Copper Pipe, Standard Sizes
Copper Drainage Tube (DWV)

Copper Sheet and Strip for Building Construction

4

REFERENCED

Piping, Ferrous

302.1.2, 302.2

Piping, Ferrous

302.1.2, 302.2

Piping, Ferrous
Joints

Piping, Copper
Alloy
Piping, Copper
Alloy
Piping, Copper
Alloy
Piping, Copper
Alloy
Piping, Copper
Alloy
Piping, Ferrous
Piping, Ferrous
Piping, Copper
Alloy
Piping, Copper
Alloy
Piping, Copper
Alloy
Piping, Copper
Alloy
Miscellaneous

Piping, Copper
Alloy
ASTM B587-2012
Welded Brass Tube
Piping, Copper
Alloy
ASTM B687-1999
Brass, Copper, and Chromium-Plated Pipe Nipples
Piping, Copper
(R2011)
Alloy
ASTM B813-2010
Liquid and Paste Fluxes for Soldering of Copper and Copper Alloy Joints
Tube
ASTM B828-2002
Making Capillary Joints by Soldering of Copper and Copper Alloy Joints
(R2010)
Tube and Fittings
ASTM C315-2007 (R2011) Clay Flue Liners and Chimney Pots
Appliances Venting
Systems
ASTM C411-2011
Hot-Surface Performance of High-Temperature Thermal Insulation Block Board,
Cracking, Delamination, HotSurface
Performance, Pipe
Thermal Insulation, Surface
Analysis-Building,
Temperature TestsInsulation,
Thermal Insulating
Materials Duct
Coverings and
Linings
ASTM B447-2012a

Welded Copper Tube

APPLICATION

SECTIONS

302.1.2, 302.2
1211.3(6)

Table 1210.1
Table 1210.1
Table 1210.1

1308.5.3.2, D
109.1, Table 1210.1
Table 1210.1
1308.5.3.3

1308.5.2.3,
1308.5.3.3

Table 1210.1

1308.5.3.2, D 109.1
Table 1210.1

302.1.2, 302.2
302.1.2, 302.2
Table 1210.1

302.1.2, 302.2
302.1.2, 302.2
1211.3(6)
1211.3(6)

803.1.11.1
604.1.2

STANDARD NUMBER

STANDARD TITLE

APPLICATION

REFERENCED

ASTM C518-2010

Steady-State Thermal Transmission Properties by Means of the
Heat Flow Meter Apparatus

ASTM D93-2013

Flash Point by Pensky-Martens Closed Cup Tester

Certification: Cali- Table E 503.7.2(1),
bration, Error
Table E 503.7.2(2)
Analysis, Heat
Flow Meter Apparatus, Heat Flux,
Instrument Verification, Thermal
Conductivity,
Thermal Resistance, Thermal
Testing, Tunnel
Test
Certification
302.1.2, 302.2

ASTM D396-2013c

Environmental Stress-Cracking of Ethylene Plastics

Piping, Plastic

Fuel Oils

ASTM D1693-20132015

ASTM D1785-20122015* Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and
120
ASTM D2241-20092015* Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series)

ASTM D2464-20132015* Threaded Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80 (Note 1)
ASTM D2466-20132015* Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40
(Note 1)
ASTM D2467Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80
2013a2015*
(Note 1)
ASTM D2513Polyethylene (PE) Gas Pressure Pipe, Tubing, and Fittings (Note 1)
20132014e1*

ASTM D2517-2006
(R2011)*
ASTM D2564-2012*
ASTM D2609-2002
(R2008)2015*
ASTM D26832010e1*2014

Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Piping
Systems
Plastic Insert Fittings for Polyethylene (PE) Plastic Pipe (Note 1)
Socket-Type Polyethylene Fittings for Outside DiameterControlled Polyethylene Pipe and Tubing

ASTM D2737-2012a*
ASTM D2837-2013

Reinforced Epoxy Resin Gas Pressure Pipe and Fittings

e1

ASTM D2846/D2846M2009be12014*

ASTM D303520152012e2*
ASTM D3139-1998
(R2011)*
ASTM D3261-2012e1*

Polyethylene (PE) Plastic Tubing

Boiler

C 102.0

Piping, Plastic

Table 1210.1, Table
E 505.5
Table 1210.1, Table
E 505.5
Table 1210.1, Table
E 505.6
Table 1210.1, Table
E 505.6
Table 1210.1, Table
E 505.6
1308.5.4,
1308.5.4.2.2,
1308.5.9.2,
1311.1.7.1(1), D
109.3, Table 1210.1
D 109.3

Piping, Plastic
Fittings
Fittings
Fittings

Piping, Plastic

Piping, Plastic
Joints

Fittings
Fittings
Piping, Plastic

Obtaining Hydrostatic Design Basis for Thermoplastic Pipe Mate- Piping, Plastic
rials or Pressure Design Basis for Thermoplastic Pipe Products
Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Hot- and Cold- Piping, Plastic
Water Distribution Systems
Polyethylene (PE) Plastic Pipe (DR-PR) Based on Controlled
Outside Diameter

Piping, Plastic

Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing

Fittings

Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals

ASTM D3350-2012e12014 Polyethylene Plastics Pipe and Fittings Materials

SECTIONS

Joints

Piping, Fittings

Table 1210.1

1211.11(2), E
506.12.1
Table 1210.1

E 506.9.1, Table
1210.1, Table E
505.6
Table E 505.5
Table 1210.1

1211.2(2), E
506.7.2, Table
1210.1, Table E
505.5, Table E
505.6
Table 1210.1, Table
E 505.5
1211.11(1)

E 506.9.1, Table
1210.1, Table E
505.6
Table 1210.1
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STANDARD NUMBER

STANDARD TITLE

APPLICATION

ASTM E84-2013a2015a* Surface Burning Characteristics of Building Materials

Miscellaneous

ASTM E96/E96M-2013

Furnace

ASTM E136-2012*
ASTM E814-2013a*

Water Vapor Transmission of Materials

Behavior of Materials in a Vertical Tube Furnace at 750°C
Fire Tests of Penetration Firestop Systems

ASTM E2231-20092015* Specimen Preparation and Mounting of Pipe and Duct Insulation
Materials to Assess Surface Burning Characteristics
ASTM E2336-2004
(R2013)2014*
ASTM F437-20092015*
ASTM F438-20092015*
ASTM F439-2013*
ASTM F441/F441M2013e1*
ASTM F442/442M2013e1*
ASTM F493-20102014*
ASTM F656-20102015*

Miscellaneous

214.0, 508.9, 602.2,
604.1.2, 1201.2
E 502.4.1

Miscellaneous

507.3.4, 507.3.5

Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe (SDR-PR) Piping, Plastic
Solvent Cements for Chlorinated Poly (Vinyl Chloride) (CPVC)
Joints
Plastic Pipe and Fittings
Primers for Use in Solvent Cement Joints of Poly (Vinyl Chloride) Joints
(PVC) Plastic Pipe and Fittings

Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diam- Piping, Plastic
eter
ASTM F876-20132015a* Crosslinked Polyethylene (PEX) Tubing
Piping, Plastic

ASTM F1055-2013*

ASTM F1281-2011*
ASTM F1282-2010*

Crosslinked Polyethylene (PEX) Plastic Hot- and Cold-Water
Distribution Systems

Piping, Plastic

Electrofusion Type Polyethylene Fittings for Outside Diameter
Fittings
Controlled Polyethylene and Crosslinked Polyethylene (PEX) Pipe
and Tubing
Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene
Piping, Plastic
(PEX-AL-PEX) Pressure Pipe
Polyethylene/Aluminum/Polyethylene (PE-AL-PE) Composite
Piping, Plastic
Pressure Pipe

ASTM F1476-2007
Performance of Gasketed Mechanical Couplings for Use in Piping
(R2013)*
Applications
ASTM F1807-2013a2015* Metal Insert Fittings Utilizing a Copper Crimp Ring for SDR9
Cross-linked Polyethylene (PEX) Tubing and SDR9 Polyethylene
of Raised Temperature (PE-RT) Tubing
ASTM F1960-20122015* Cold Expansion Fittings with PEX Reinforcing Rings for Use with
Cross-linked Polyethylene (PEX) Tubing
ASTM F1961-2009*
Metal Mechanical Cold Flare Compression Fittings with Disc
Spring for Crosslinked Polyethylene (PEX) Tubing
Special Engineered Fittings, Appurtenances or Valves for Use in
ASTM F1970-2012e1*
Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride)
(CPVC) Systems

6

SECTIONS

216.0

Certification:
604.1.2
IEEE, Insulation,
Pipe, Preparation
Insulation of Ducts
Fire Resistive Grease Duct Enclosure Systems
Field Fabricated
507.3.2.2, 507.3.5
Grease Ducts
Threaded Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings
Table 1210.1, Table
E 505.6
Fittings, Schedule 80
Socket-Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic
Fittings
Table 1210.1, Table
E 505.6
Pipe Fittings, Schedule 40
Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
Fittings
Table 1210.1, Table
E 505.6
Schedule 80
Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe, Schedules Piping, Plastic
Table 1210.1, Table
E 505.5
40 and 80

ASTM F714-2013*

ASTM F877-2011a*

REFERENCED

Joints

Fittings
Fittings
Fittings

Piping, Plastic

1211.2(2), Table
1210.1, Table E
505.5
1211.2(2), E
506.7.2
1211.2(2),
1211.11(2), E
506.7.2, E 506.12.1
Table E 505.5

1211.4, Table
1210.1, Table E
505.5
Table 1210.1, Table
E 505.5, Table E
505.6
E 506.9.2, Table
1210.1, Table E
505.6
Table 1210.1
Table 1210.1, Table
E 505.5, Table E
505.6
302.1.2, 302.2
Table 1210.1, Table
E 505.6
Table 1210.1, Table
E 505.6
Table 1210.1
Table 1210.1, Table
E 505.6

STANDARD NUMBER

STANDARD TITLE

Factory Assembled Anodeless Risers and Transition Fittings in
Polyethylene (PE) and Polyamide 11 (PA11) and Polyamide 12
(PA12) Fuel Gas Distribution Systems
ASTM F1974-2009
Metal Insert Fittings for Polyethylene/Aluminum/Polyethylene and
(R2015)*
Crosslinked Polyethylene/Aluminum/ Crosslinked Polyethylene
Composite Pressure Pipe
ASTM F2080-20122015* Cold-Expansion Fittings with Metal Compression-Sleeves for
Cross-linked Polyethylene (PEX) Pipe
ASTM F2098-2008*
Stainless Steel Clamps for Securing SDR9 Cross-linked Polyethylene (PEX) Tubing to Metal Insert and Plastic Insert Fittings
ASTM F2158-2008
Residential Central-Vacuum Tube and Fittings
(R2013)
ASTM F1973-2013e1*

ASTM F2159-20112014*
ASTM F2262-2009*
ASTM F2389-20102015

Plastic Insert Fittings Utilizing a Copper Crimp Ring for SDR9
Cross-linked Polyethylene (PEX) Tubing and SDR9 Polyethylene
of Raised Temperature (PE-RT) Tubing
Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene
Tubing OD Controlled SDR9
Pressure-Rated Polypropylene (PP) Piping Systems

ASTM F2434-20092014* Metal Insert Fittings Utilizing a Copper Crimp Ring for SDR9
Cross-linked Polyethylene (PEX) Tubing and SDR9 Cross-linked
Polyethylene/Aluminum/Cross-linked Polyethylene (PEX-ALPEX) Tubing
ASTM F2509-2012*
Field-Assembled Anodeless Riser Kits for Use on Outside Diameter Controlled Polyethylene Gas Distribution Pipe and Tubing
ASTM F2620-20122013* Standard Practice for Heat Fusion Joining of Polyethylene Pipe
and Fittings
ASTM F2623-20082014* Polyethylene of Raised Temperature (PE-RT) SDR9 Tubing

Plastic Insert Fittings for SDR9 Cross-linked Polyethylene (PEX)
and Polyethylene of Raised Temperature (PE-RT) Tubing
ASTM F2769-20102014* Polyethylene of Raised Temperature (PE-RT) Plastic Hot and
Cold-Water Tubing and Distribution Systems
ASTM F2735-2009*

AWS A5.8-2011*

AWS B2.4-2012*
AWWA C110-2012*
AWWA C111-2012*
AWWA C115-2011*
AWWA C151-2009*
AWWA C153-2011*

AWWA C203-2008*
AWWA C500-2009*
AWWA C901-2008*
CAN/CGSB 3.2-2007

Filler Metals for Brazing and Braze Welding

APPLICATION

Fuel Gas

1311.1.7.1(2)

Fittings

1211.5(1),
1211.8(1), Table
1210.1
Table 1210.1, Table
E 505.6
302.1.2, 302.2

Fittings
Joints

Central Vacuum,
Fittings, PVC,
Tube
Fittings
Piping, Plastic
Piping, Plastic

Fittings
Fuel Gas
Joints

Piping, Plastic
Fittings

Piping, and
Fittings
Joints

Welding Procedure and Performance Qualification for Thermoplas- Joints, Certificatics
tion
Ductile-Iron and Gray-Iron Fittings
Fittings
Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings

Joints

Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Piping
Flanges
Ductile-Iron Pipe, Centrifugally Cast
Piping, Ferrous
Ductile-Iron Compact Fittings

Fittings

Coal-Tar Protective Coatings and Linings for Steel Water Pipelines Miscellaneous
-Enamel and Tape– Hot-Applied
Metal-Seated Gate Valves for Water Supply Service
Valves
Polyethylene (PE) Pressure Pipe and Tubing, ½ in. (13 mm)
Through 3 in. (76 mm) for Water Service
Heating Fuel Oil

REFERENCED

Piping, Plastic
Fuel Oil

SECTIONS

302.1.2, 302.2

Table 1210.1, Table
E 505.6
302.1.2, 302.2

1211.10(1), E
506.10.1, Table
1210.1, Table E
505.5, Table E
505.6
1211.5(1), Table
1210.1, Table E
505.6
1311.1.7.1(3)

1211.7(1),
1211.7(3)
Table 1210.1, Table
E 505.5
Table 1210.1
Table 1210.1, Table
E 505.5, Table E
505.6
1211.3(1)
302.1.2, 302.2
Table 1210.1
1211.6

Table 1210.1
Table 1210.1
Table 1210.1

302.1.2, 302.2
302.1.2, 302.2
Table E 505.5

302.1.2, 302.2
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STANDARD NUMBER

CSA B137.1-2013

CSA B137.2-2013
CSA B137.3-2013
CSA B137.5-2013

CSA B137.6-2013
CSA B137.9-2013

STANDARD TITLE

APPLICATION

Polyethylene (PE) Pipe, Tubing, and Fittings for Cold-Water Pres- Piping, Plastic
sure Services
Polyvinylchloride (PVC) Injection-Moulded Gasketed Fittings for Piping, Plastic
Pressure Applications
Rigid Polyvinylchloride (PVC) Pipe and Fittings for Pressure
Piping, Plastic
Applications
Crosslinked Polyethylene (PEX) Tubing Systems for Pressure
Piping, Plastic
Applications
Chlorinated Polyvinylchloride (CPVC) Pipe, Tubing, and Fittings
for Hot-and Cold-Water Distribution Systems
Polyethylene/Aluminum/Polyethylene (PE-AL-PE) Composite
Pressure-Pipe Systems

Piping, Plastic
Piping, Plastic
Piping, Plastic

CSA B137.11-2013

Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene
(PEX-AL-PEX) Composite Pressure-Pipe Systems
Polypropylene (PP-R) Pipe and Fittings for Pressure Applications

CSA C448-2013

Design and Installation of Earth- Energy Systems

Miscellaneous

Fuel Cell Technologies-Part 3-100: Stationary Fuel Cell Power
Systems-Safety
Packaged Solar Domestic Hot Water Systems (Liquid-to-Liquid
Heat Transfer)
Fuel Gas Piping Systems Using Corrugated Stainless Steel Tubing
(CSST) (same as CSA 6.26b)
Press-Connect Metallic Fittings For Use in Fuel Gas Distribution
Systems (same as CSA 6.32a)
Household Cooking Gas Appliances

Fuel Cell Power
Plants
Solar Heating
Systems
Fuel Gas

CSA B137.10-2013

CSA FC 1-20122014*
CSA F379 Series-2009
CSA LC 1b-20112014*
CSA LC 4a-2013*
CSA Z21.1b-2012*

Piping, Plastic

Fuel Gas

Household
Cooking Appliances, Gas Fired
CSA Z21.5.1a-2007
Gas Clothes Dryers- Volume I, Type 1 Clothes Dryers (same as
Fuel Gas, Appli(R2011) *
CSA 7.1a)
ances
CSA Z21.5.2-2013*
Gas Clothes Dryers-Volume II, Type 2 Clothes Dryers (same as
Fuel Gas, AppliCSA 7.2)
ances
CSA Z21.8-1994 (R2012)* Installation of Domestic Gas Conversion Burners
Cooking Fuel Gas,
Appliances, Gas
Burners
CSA Z21.10.1-20132014* Gas Water Heaters-Volume I, Storage Water Heaters with Input
Fuel Gas, AppliRatings of 75,000 Btu Per Hour or Less (same as CSA 4.1)
ances
CSA Z21.10.3-20132014* Gas-Fired Water Heaters-Volume III, Storage Water Heaters with Fuel Gas, AppliInput Ratings Above 75,000 Btu Per Hour, Circulating and Instan- ances
taneous (same as CSA 4.3)
CSA Z21.11.2-2013*
Gas-Fired Room Heaters, Volume II, Unvented Room Heaters
Room Heaters,
Unvented Heaters
CSA Z21.12b-1994
Draft Hoods
Fuel Gas, Appli(R2010)*
ances
CSA Z21.13-2013*
Gas-Fired Low Pressure Steam and Hot Water Boilers (same as
Fuel Gas, AppliCSA 4.9)
ances
CSA Z21.15b-2013*
Manually Operated Gas Valves for Appliances, Appliance
Fuel Gas
Connector Valves and Hose End Valves (same as CSA 9.1b)
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REFERENCED

Table 1210.1, Table
E 505.5, Table E
505.6
Table E 505.6
SECTIONS

Table E 505.6

Table 1210.1, Table
E 505.5, Table E
505.6
Table E 505.6
Table 1210.1, Table
E 505.5, Table E
505.6
Table 1210.1

1211.10(1), Table E
505.5, Table E
505.6
E 505.1.1, Table E
505.5, Table E
505.6
1601.1
302.1.2, 302.2
1308.5.3.4

1308.5.8.1,
1308.5.8.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
909.1

Table 1203.2
Table 1203.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2

STANDARD NUMBER

STANDARD TITLE

CSA Z21.17a-2008*

Domestic Gas Conversion Burners (same as CSA 2.7a)

CSA Z21.18b-2012
(R2012)*

Gas Appliance Pressure Regulators (same as CSA 6.3b)

CSA Z21.19a-2009
(R2011)*
CSA Z21.20a-2008*

Refrigerators Using Gas Fuel (same as CSA 1.4a)

CSA Z21.21-2012*

Automatic Valves for Gas Appliances (same as CSA 6.5)

CSA Z21.22b-2001
(R2008)*
CSA Z21.23-2010*
CSA Z21.24a-2009
(R2011)*
CSA Z21.35a-2010*

APPLICATION

302.1.2, 302.2

Relief Valves for Hot Water Supply Systems (same as CSA 4.4b)

Conversion Burner
Installation, Gas
Burners
Appliance Regulators, Gas Refrigerators, Pressure
Regulators
Gas Refrigerators,
Refrigerators
Automatic Ignition, Gas Ignition,
Ignition
Appliance Valves,
Automatic Gas
Valves, Valves
Valves

Connectors for Gas Appliances (same as CSA 6.10a)

Fuel Gas

927.2, 1313.1(3)

Automatic Gas Ignition Systems and Components

Gas Appliance Thermostats

Pilot Gas Filters (same as CSA 6.8a)

Thermostats

CSA Z21.75a-2009*
CSA Z21.80a-2012*

Automatic Intermittent Ignition Systems for Field Installation

SECTIONS

302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2

Filters, Pilot Filters 302.1.2, 302.2

CSA Z21.40.1a-1997/CGA Gas-Fired, Heat Activated Air-Conditioning and Heat Pump Appli- Gas Fired Air
2.91a-M97 (R2012)*
ances
Conditioning, Gas
Fired Heat Pump
CSA Z21.41-20112014*
Quick Disconnect Devices for Use with Gas Fuel Appliances
Fuel Gas
(same as CSA 6.9)
CSA Z21.42 2013*
Gas-Fired Illuminating Appliances
Illuminating Appliances
CSA Z21.47-2012*
Gas-Fired Central Furnaces (same as CSA 2.3)
Fuel Gas, Appliances
CSA Z21.50-2012*
Vented Gas Fireplaces (same as CSA 2.22)
Appliances, Decorative Appliances
CSA Z21.54b-20092014* Gas Hose Connectors for Portable Outdoor Gas-Fired Appliances Fuel Gas
(same as CSA 8.4b)
CSA Z21.56-2013*
Gas-Fired Pool Heaters (same as CSA 4.7)
Fuel Gas, Swimming Pools, Spas,
and Hot Tubs
CSA Z21.58b-2012*
Outdoor Cooking Gas Appliances (same as CSA 1.6b)
Cooking Appliances
CSA Z21.60-2012*
Decorative Gas Appliances for Installation in Solid-Fuel Burning Decorative AppliFireplaces (same as CSA 2.26)
ances, Decorative
Fireplace Appliances
CSA Z21.61-1983 (R2004) Gas-Fired Toilets
Toilets
*
CSA Z21.66-1996/CGA
Automatic Vent Damper Devices for Use with Gas-Fired AppliVent Dampers,
6.14-M96 (R2011) *
ances
Automatic
Dampers
CSA Z21.69a-2012*
Connectors for Moveable Gas Appliances (same as CSA 6.16a)
Fuel Gas
CSA Z21.71a-2005
(R2007)*

REFERENCED

302.1.2, 302.2
1313.5

302.1.2, 302.2

Table E 503.7.1(5)
302.1.2, 302.2
1313.2.2

302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
1313.1.1

Automatic Pilot
302.1.2, 302.2
Ignition, Pilot Ignition
Connectors for Outdoor Gas Appliances and Manufactured Homes Appliances
1313.1(4)
(same as CSA 6.27a)
Line Pressure Regulators (same as CSA 6.22a)
Fuel Gas
1308.7.2,
1308.7.5(1)
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STANDARD NUMBER

STANDARD TITLE

CSA Z21.86-2008*

Vented Gas-Fired Space Heating Appliances (same as CSA 2.32)

CSA Z21.90b-2006
(R2011)2015*
CSA Z83.4-20132015*

Gas Convenience Outlets and Optional Enclosures (same as CSA
6.24b)
Non-Recirculating Direct Gas-Fired Industrial Air Heaters (same
as CSA 3.7)

CSA Z21.88a-2012*

Vented Gas Fireplace Heaters (same as CSA 2.33a)

CSA Z83.7-2011*
CSA Z83.8-2013*
CSA Z83.11b-2009
(R2011)*
CSA Z83.18-20122015*
CSA Z83.19a-2011*
CSA Z83.20b-2011*
IAPMO IGC 293-2012
IAPMO IS 13-2006

IAPMO PS 117-2012a
IAPMO PS 120-2004

e1

APPLICATION

Fuel Gas Appliances
Fireplace Heaters
Gas Outlets

Air Heaters, NonRecirculating,
Non-Recirculating
Heaters
Gas-Fired Construction Heaters (same as CSA 2.14)
Fuel Gas Appliances
Gas Unit Heaters, Gas Packaged Heaters, Gas Utility Heaters, and Fuel Gas AppliGas-Fired Duct Furnaces (same as CSA 2.6)
ances
Gas Food Service Equipment (same as CSA 1.8b)
Fuel Gas, Appliances
Recirculating Direct Gas-Fired Industrial Air Heaters
Air Heaters, Industrial Heaters,
Recirculating
Gas-Fired High-Intensity Infrared Heaters (same as CSA 2.35a)
High Intensity
Heaters, Infrared
Heaters
Gas-Fired Low-Intensity Infrared Heaters (same as CSA 2.34b)
Infrared Heaters,
Low Intensity
Heaters
Tubing and Fittings for Special Hydronic Radiant Drywall Panels HVAC, Fittings,
Tubing
Protectively Coated Pipe
Pipe Coatings
Press and Nail Connections

Fittings

MSS SP-67-2011

Air Conditioning
Flashing Stand
Swimming Pools,
Spas, and Hot Tubs
Indirect Water
Heaters
Ammonia Refrigeration Systems
Ammonia Refrigeration Systems
Start-Up and Commissioning of Closed Circuit Ammonia Refriger- Ammonia Refrigation Systems
eration Systems
Water Source Heat Pumps-Testing and Rating for PerformanceWater-Source Heat
Water-to-Air and Brine-to-Air Heat Pumps
Pumps
Water Source Heat Pumps-Testing and Rating for PerformanceWater-Source Heat
Water-to-Water and Brine-to-Water Heat Pumps
Pumps
General Requirements for Bodies Operating Product Certification Certification
Systems
Finishes for Contact Faces of Pipe Flanges and Connecting-End
Miscellaneous
Flanges of Valves and Fittings
Pipe Hangers and Supports-Materials, Design, Manufacture, Selec- Miscellaneous
tion, Application, and Installation
Butterfly Valves
Valves

MSS SP-104-2012

Wrought Copper Solder-Joint Pressure Fittings

IAPMO Z1033-2013e1*
IAS 1-91-1992

IIAR 2-20082014*
IIAR 3-2012*
IIAR 5-2013*
ISO 13256-1-1998
(R2012)*
ISO 13256-2-1998
ISO/IEC Guide 65-1996
MSS SP-6-2012
MSS SP-58-2009*
MSS SP-80-2013
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Flashing and Stand Combination for Air Conditioning Units (Residential or Commercial Unit Curb)
Flexible PVC Hoses and Tubing for Pools, Hot Tubs, Spas and
Jetted Bathtubs
U.S. Requirements for Indirect Water Heaters for Use With
External Heat Source
Standard for the Safe Design Equipment, Design and Installation
of Closed-Circuit Ammonia Mechanical Refrigeratingon Systems
Ammonia Refrigeration Valves

Bronze Gate, Globe, Angle, and Check Valves

Valves

Fittings

REFERENCED

302.1.2, 302.2

SECTIONS

302.1.2, 302.2
1313.6
914.1

302.1.2, 302.2

Table E 503.7.1(5)
302.1.2, 302.2
915.1

302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
1102.1
1102.1
1102.1

Table E 503.7.1(2)
Table E 503.7.1(2)
302.1.2, 302.2
1308.5.10
1311.2.4

302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2

STANDARD NUMBER

MSS SP-106-2012
MSS SP-109-2012
NEBB-20052015
NFPA 2-2011*
NFPA 10-2013*

NFPA 12-20112015*
NFPA 13-2013*
NFPA 17-2013*

STANDARD TITLE

Cast Copper Alloy Flanges and Flanged Fittings: Class 125, 150,
and 300
Weld-Fabricated Copper Solder-Joint Pressure Fittings

Procedural Standards for Testing, Adjusting and Balancing of
Environmental Systems, 87th Edition
Hydrogen Technologies Code

NFPA 54/Z223.120122015*

Flammable and Combustible Liquids Code

Installation of Oil Burning Equipment

Installation and Use of Stationary Combustion Engines and Gas
Turbines
Vehicular Gaseous Fuel Systems Code
National Fuel Gas Code

NFPA 58-2014*

Liquefied Petroleum Gas Code

NFPA 69-2014*

Explosion Prevention Systems

NFPA 70-2014*

National Electrical Code

NFPA 80-20132016*

Fire Doors and Other Opening Protectives

NFPA 82-2014*
NFPA 85-20112015*
NFPA 88A-20112015*
NFPA 90A-20122015*

Balancing

314.1(4)

Fittings

SECTIONS

302.1.2, 302.2

Fire Extinguishing 513.2.3(3), 513.3.2

Motor Fuel Dispensing Facilities and Repair Garages

NFPA 52-2013*

302.1.2, 302.2

Dry Chemical Extinguishing Systems

Installation of Sprinkler Systems

NFPA 30A-20122015*

NFPA 37-20102015*

Fittings

Carbon Dioxide Extinguishing Systems

Portable Fire Extinguishers

Wet Chemical Extinguishing Systems

NFPA 31-2011*

REFERENCED

Gaseous Hydrogen 938.1
Systems
Fire Extinguishing 513.11, 513.11.1,
513.12, 517.7.4
Fire Extinguishing 513.2.3(1)

NFPA 17A-2013*
NFPA 30-2012*

APPLICATION

Incinerators and Waste and Linen Handling Systems and Equipment
Boiler and Combustion Systems Hazards Code
Parking Structures

Installation of Air-Conditioning and Ventilating Systems

Miscellaneous

513.2.3(2), 517.7.6

Fire Extinguishing 513.2.3(4), 513.3.2
Combustible
Liquids, Flammable Liquids
Miscellaneous

Fuel Gas, Appliances

Generators

302.1.2, 302.2
905.8.1

301.5, 1002.2.2,
1301.1, D 101.1, D
112.1, D 113.6, D
113.6.1, D 114.1, D
115.2, D 115.3, E
502.6.1(2)
1602.1, 1602.3

CNG Vehicle Fuel 939.1
Systems
Fuel Gas
516.2.1, D101.1, D
108.1, D 114.1, D
115.1, E 502.6.1(1)
Fuel Gas
303.7, 516.2.1,
1308.5.4.2.3,
1308.5.9.4,
1311.5(6), 1313.9,
D 101.1, D 101.2,
D 106.1, D 111.1,
D 114.1, D 115.1
Explosion Preven- 302.1.2, 302.2
tion
Miscellaneous
301.4, 511.1.6,
512.2.5, 516.2.7,
516.2.9(4), 602.2.1,
905.10.2, 1104.4(6),
1217.7.1,
1311.14.5(2),
1312.6, E
503.5(11)(c)
Fire Doors
510.7.7
Incinerator Chutes 926.1
Appliances

Miscellaneous
HVAC

1002.1(3), 1011.1,
Table 1003.2.1
905.8
904.7(1)
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STANDARD NUMBER

NFPA 90B-2012*
NFPA 91-2010*

STANDARD TITLE

Installation of Warm Air Heating and Air-Conditioning Systems

APPLICATION

HVAC

302.1.2, 302.2

SECTIONS

NFPA 211-2013*

Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and
Noncombustible Particulate Solids
Ventilation Control and Fire Protection of Commercial Cooking
Operations
Chimneys, Fireplaces, Vents, and Solid Fuel Burning Appliances

NFPA 220-2012*

Types of Building Construction

Miscellaneous

517.7, 517.7.1,
801.2, 801.3,
802.5.2, 802.5.3,
802.5.7.1,
802.5.7.3, 902.8, E
502.6.1(3)
302.1.2, 302.2

Fire Safety Criteria for Manufactured Home Installations, Sites,
and Communities
Prevention of Fire and Dust Explosions from the Manufacturing,
Processing, and Handling of Combustible Particulate Solids
Installation of Lightning Protection Systems

Miscellaneous

302.1.2, 302.2

Fuel Cell Power
Plants, Fuel Cells
Miscellaneous

1601.1

NFPA 96-2014*

NFPA 221-2012*
NFPA 259-2013*
NFPA 262-20112015*
NFPA 274-2013*
NFPA 409-20112016*
NFPA 501A-2013*
NFPA 654-2013*
NFPA 780-2014*
NFPA 853-20102015*
NFPA 5000-2012*
NSF 358-1-2012*
NSF 358-2-2012*
PPI TR-4-2010
SAE J512-1997
SMACNA-2002

SMACNA-2003
SMACNA-2006*

SMACNA-2012*
SMACNA-2008*
TIA 942-A-2012*
UL 17-2008
UL 21-2007*
UL 33-2010*
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High Challenge Fire Walls, Fire Walls, and Fire Barrier Walls

Product Conveying
Ducts
Commercial
Cooking
Fuel Gas Appliances

REFERENCED

302.1.2, 302.2
302.1.2, 302.2

Building Fire
302.1.2, 302.2
Walls, Fire Barrier
Potential Heat of Building Materials
Testing, Building 214.0
Materials
Standard Method of Test for Flame Travel and Smoke of Wires and Certification
602.2.1
Cables for Use in Air-Handling Spaces
Test Method to Evaluate Fire Performance Characteristics of Pipe Pipe Insulation
302.1.2, 302.2
Insulation
Aircraft Hangars
Miscellaneous
905.9

Installation of Stationary Fuel Cell Power Systems
Building Construction and Safety Code

Polyethylene Pipe and Fittings for Water-Based Ground-Source
“Geothermal” Heat Pump Systems
Polypropylene Pipe and Fittings for Water-Based Ground-Source
“Geothermal” Heat Pump Systems
Listing for Hydrostatic Design Basis (HDB), Hydrostatic Design
Stress (HDS), Strength Design Basis (SDB), Pressure Design Basis
(PDB) and Minimum Required Strength (MRS) Ratings for Thermoplastic Piping Materials or Pipe
Automotive Tube Fittings
HVAC Systems Testing, Adjusting and Balancing, 3rd Edition
Fibrous Glass Duct Construction Standard, 7th Edition

HVAC Duct Construction Standards Metal and Flexible, 3
Edition

rd

HVAC Air Duct Leakage Test Manual, 2nd Edition

IAQ Guidelines for Occupied Buildings Under Construction, 2nd
Edition
Telecommunications Infrastructure Standard for Data Centers

Vent or Chimney Connector Dampers for Oil-Fired Appliances
(with revisions through September 25, 2013)
LP-Gas Hose (with revisions through April 26, 2010)
Heat Responsive Links for Fire-Protection Service

Dust Explosion
506.4, Table 505.4
Prevention, Gutters
Fuel Gas
1312.4

Piping, Plastic

302.1.2, 302.2

Piping, Plastic
Certification

Table E 505.5,
Table E 505.6
Table E 505.5,
Table E 505.6
302.1.2, 302.2

Fittings

302.1.2, 302.2

Fiberglass Ducts

302.1.2, 302.2

Balancing

Ducts, Metal and
Flexible

314.1(5)

Ducts

504.4.5, 506.2,
602.1, 602.3, 602.4,
603.3, 603.4, 603.5,
603.8, 603.10,
604.1
E 502.4.3.1

Air Conditioners

E 503.5(11)(b)

Ventilation

Vent Dampers

Hose, LPG Hose
Fusible Links

E 603.1.1(3)
802.15.1

302.1.2, 302.2
302.1.2, 302.2

STANDARD NUMBER

UL 51-2013*
UL 80-2007*

UL 103-2010*
UL 125-2009*
UL 127-2011*
UL 132-2007*
UL 144-2012*
UL 174-2004*

STANDARD TITLE

Power-Operated Pumps and Bypass Valves for Anhydrous
Ammonia, LP-Gas, and Propylene (with revisions through January
10, 2014)
Steel Tanks for Oil-Burner Fuels and Other Combustible Liquids
(with revisions through January 16, 2014)
Factory-Built Chimneys for Residential Type and Building Heating
Appliances (with revisions through July 27, 2012)
Flow Control Valves for Anhydrous Ammonia and LP-Gas (with
revisions through November 10, 2011)
Factory-Built Fireplaces (with revisions through May 28, 2015)
Safety Relief Valves for Anhydrous Ammonia and LP-Gas (with
revisions through July 23, 2010)
LP-Gas Regulators

UL 181-2013*

Household Electric Storage Tank Water Heaters (with revisions
through September 21, 2012)
Liquid-Level Indicating Gauges for Oil Burner Fuels (with revisions through March 2, 2007)
Factory-Made Air Ducts and Air Connectors

UL 181A-2013*

Closure Systems for Use with Rigid Air Ducts

UL 180-2003*

UL 181B-2013*
UL 197-2010*

UL 207-2009*
UL 252-2010*
UL 268A-2008*
UL 295-2007*
UL 296-2003*
UL 300-2005*
UL 343-2008
UL 353-1994
UL 378-2006
UL 391-2010*
UL 399-2008*
UL 404-2010*
UL 412-2011*
UL 427-2011*

Closure Systems for Use with Flexible Air Ducts and Air Connectors
Commercial Electric Cooking Appliances (with revisions through
October 31, 2013September 17, 2014)
Refrigerant-Containing Components and Accessories, Nonelectrical (with revisions through July 12, 2013)
Compressed Gas Regulators (with revisions through September 4,
2013)
Smoke Detectors for Duct Application (with revisions through
September 25, 2009 October 02, 2014)
Commercial-Industrial Gas Burners (with revisions through
November 11, 2013 January 30, 2015)
Oil Burners (with revisions through September 17, 2013 June 11,
2015)
Fire Testing of Fire Extinguishing Systems for Protection of
Commercial Cooking Equipment (with revisions through
November 12, 2013 December 16, 2014)
Pumps for Oil-Burning Appliances (with revisions through June
12, 2013)
Limit Controls (with revisions through November 8, 2011)
Draft Equipment (with revisions through September 17, 2013)

APPLICATION

Ammonia Pumps,
LPG Pumps,
Pumps
Fuel Gas
Fuel Gas, Appliances
Fuel Gas
Fireplaces

Refrigeration Unit Coolers (with revisions through September 17,
2013)
Refrigerating Units (with revisions through February 1, 2013
February 28, 2014)

302.1.2, 302.2

SECTIONS

D 113.6.2

802.5.1.1, 802.5.1.2
302.1.2, 302.2

Fuel Gas

802.5.1.1, 913.1,
913.1.1
302.1.2, 302.2

Appliances

302.1.2, 302.2

Fuel Gas

Gauges, Level
Gauges
Air Connectors,
Air Ducts
Air Ducts

Air Connectors,
Air Ducts
Appliances,
Commercial
Cooking, Electric
Appliances
Refrigeration
Components
Fuel Gas
Smoke Detectors
Gas Burners

Fuel Gas, Appliances
Certification
Fuel Gas, Appliances
Controls

Fuel Gas, Appliances
Furnaces, Solid
Fuel

Solid-Fuel and Combination-Fuel Central and Supplementary
Furnaces (with revisions through September 17, 2013 June 12,
2014)
Drinking Water Coolers (with revisions through October 18, 2013) Appliances
Gauges, Indicating Pressure, for Compressed Gas Service

REFERENCED

Fuel Gas

Refrigeration
Refrigeration
Systems

302.1.2, 302.2
302.1.2, 302.2

602.1, 602.6, 603.4,
603.5, 603.8,
604.1.1
603.10, E 503.4.7.2
603.10, E 503.4.7.2
922.1

302.1.2, 302.2
302.1.2, 302.2
608.1
910.2
910.1

513.2.2, 513.2.5,
517.3.1.1(6)
302.1.2, 302.2
302.1.2, 302.2
802.15.1
904.11

302.1.2, 302.2
302.1.2, 302.2
935.2
935.3
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STANDARD NUMBER

STANDARD TITLE

APPLICATION

REFERENCED

UL 429-2013

Electrically Operated Valves

Valves

302.1.2, 302.2

UL 441-2010*

Steel Auxiliary Tanks for Oil-Burner Fuel (with revisions through
March 8, 2013)
Commercial Refrigerators and Freezers (with revisions through
June 28, 2013November 17, 2014)
Flame Arresters (with revisions through August 10, 2012)

Fuel Gas

302.1.2, 302.2

UL 443-2006*
UL 471-2010*
UL 525-2008*
UL 536-1997*
UL 555-2006*
UL 555C-20062014*

Gas Vents (with revisions through May 18, 2010June 12, 2014)

Flexible Metallic Hose (with revisions through June 9, 2003)

Fire Dampers (with revisions through November 5, 2013 May 21,
2014)
Ceiling Dampers (with revisions through May 4, 2010)

UL 555S-19992014*

Smoke Dampers (with revisions through October 9, 2013)

UL 569-2013*

Pigtails and Flexible Hose Connectors for LP-Gas

UL 565-2013

UL 641-2010*
UL 651-2011
UL 710-2012*
UL 710B-2011*
UL 710C-2006
UL 723-2008*
UL 726-1995
UL 727-2006
UL 729-2003*
UL 730-2003*
UL 731-1995*
UL 732-1995*
UL 733-1993

UL 737-2011*
UL 762-2013
UL 791-2006
UL 795-2011
UL 834-2004*
UL 842-2007*
UL 858-20052014*
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Liquid-Level Gauges for Anhydrous Ammonia and LP-Gas
Type L Low-Temperature Venting Systems (with revisions through
June 12, 2013)
Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings
(with revisions through March 30, 2012May 02, 2014)
Exhaust Hoods for Commercial Cooking Equipment (with revisions through November 5, 2013)
Recirculating Systems (with revisions through August 14, 2014)
Ultraviolet Radiation Systems For Use In The Ventilation Control
of Commercial Cooking Operations
Test for Surface Burning Characteristics of Building Materials
(with revisions through August 12, 2013)
Oil-Fired Boiler Assemblies (with revisions through October 9,
2013)
Oil-Fired Central Furnaces (with revisions through October 9,
2013)
Oil-Fired Floor Furnaces (with revisions through October 9, 2013)
Oil-Fired Wall Furnaces (with revisions through October 9, 2013)
Oil-Fired Unit Heaters (with revisions through October 9, 2013)
Oil-Fired Storage Tank Water Heaters (with revisions through
October 9, 2013)
Oil-Fired Air Heaters and Direct-Fired Heaters (with revisions
through October 9, 2013)
Fireplace Stoves

Power Roof Ventilators for Restaurant Exhaust Appliances

Residential Incinerators (with revisions through November 27,
2013November 07, 2014)
Commercial-Industrial Gas Heating Equipment (with revisions
through November 27, 2013)
Heating, Water Supply, and Power Boilers - Electric (with revisions through December 9, 2013)
Valves for Flammable Fluids (with revisions through October 30,
2013)
Household Electric Ranges (with revisions through July 29,
2013June 24, 2015)

Fuel Gas

SECTIONS

802.1

Freezers, Refriger- 935.1
ators
Flame Arrestors
302.1.2, 302.2
Fuel Gas

302.1.2, 302.2

Dampers

605.3

Dampers
Dampers
Fuel Gas
Fuel Gas

Equipment

Piping, Plastic

Exhaust Hoods,
Hoods
Exhaust Hoods
Exhaust Hoods,
Hoods
Miscellaneous

Fuel Gas, Appliances
Fuel Gas, Appliances
Furnaces, Floor,
Oil Fired Furnaces
Furnaces, Wall, Oil
Fired
Heaters, Oil Fired
Fuel Gas, Appliances
Water Heaters,
Direct Fired, Oil
Fired
Fireplace Stoves
Ventilators

Incinerators

Heating Equipment, Gas Fired
Appliances
Valves

Electric Ranges,
Ranges

605.2
605.1

302.1.2, 302.2
302.1.2, 302.2
802.1

1308.5.4.1

507.2.1, 508.2,
508.2.1
508.1, 513.2.2,
516.2.2, 516.2.3
508.2.1
508.9, 602.2,
604.1.2, 1201.2
1002.2.1

904.12, Table E
503.7.1(5)
906.13
907.4

917.6, Table E
503.7.1(5)
302.1.2, 302.2
302.1.2, 302.2
913.2
511.1

926.3

904.13

1002.3, Table
1203.2
302.1.2, 302.2
921.1

STANDARD NUMBER

UL 867-2011*
UL 896-1993*
UL 900-20042015*
UL 907-2010*
UL 921-2006*
UL 923-2013*
UL 959-2010*
UL 984-1996

UL 1026-2012*
UL 1046-2010
UL 1206-2003*
UL 1240-2005*
UL 1453-2004*
UL 1479-20032015*
UL 1482-2011*
UL 1746-2007
UL 1777-20072015*
UL 1812-2013
UL 1815-2012
UL 1820-2004*

UL 1887-2004*

UL 1963-2011*
UL 1978-2010*
UL 1995-20112015
UL 2021-20132015*
UL 2043-2013*
UL 2157-1997*
UL 2158-19972014*

STANDARD TITLE

APPLICATION

REFERENCED

Electrostatic Air Cleaners (with revisions through August 23,
2013)
Oil-Burning Stoves (with revisions through November 27, 2013)

Filters

937.1

Fireplace Accessories (with revisions through December 18, 2013
June 12, 2014)
Commercial Dishwashers (with revisions through July 6, 2012)

Air Filters, Filters
Fireplace Accessories
Appliances

311.2

Air Filter Units (with revisions through February 14, 2012)

Microwave Cooking Appliances (with revisions through June 24,
2015)
Medium Heat Appliance Factory-Built Chimneys (with revisions
through June 12, 2014)
Hermetic Refrigerant Motor-Compressors (with revisions through
September 23, 2005)
Electric Household Cooking and Food Serving Appliances
Grease Filters for Exhaust Ducts (with revisions through January
13, 2012)
Electric Commercial Clothes-Washing Equipment (with revisions
through November 30, 2012)
Electric Commercial Clothes-Drying Equipment (with revisions
through October 17, 2012)
Electric Booster and Commercial Storage Tank Water Heaters
(with revisions through July 15, 2011)
Fire Tests of Through-Penetration Firestops (with revisions
through October 19, 2012)
Solid-Fuel Type Room Heaters (with revisions through August 19,
2015)
External Corrosion Protection Systems for Steel Underground
Storage Tanks (with revisions through May 24, 2012)
Chimney Liners (with revisions through July 3, 2009)
Ducted Heat Recovery Ventilators (with revisions through April
17, 2014)
Nonducted Heat Recovery Ventilators (with revisions through
April 17, 2014)
Fire Test of Pneumatic Tubing for Flame and Smoke Characteristics (with revisions through May 10, 2013)

Fire Test of Plastic Sprinkler Pipe for Visible Flame and Smoke
Characteristics (with revisions through May 3, 2013)
Refrigerant Recovery/Recycling Equipment (with revisions
through October 11, 2013)
Grease Ducts (with revisions through September 19, 2013)
Heating and Cooling Equipment

Fixed and Location-Dedicated Electric Room Heaters (with revisions through June 6, 2013)
Fire Test for Heat and Visible Smoke Release For Discrete Products and Their Accessories Installed in Air-Handling Spaces
Electrical Clothes Washing Machines and Extractors (with revisions through February 16, 2010)
Electric Clothes Dryers (with revisions through March 20,
2009January 29, 2015)

Stoves, Oil Fired

Microwaves

Fuel Gas, Appliances
Compressors,
Refrigeration
Cooking Appliances, Electric
Appliances
Filters-Grease
Appliances

Clothes Dryers,
Commercial
Appliances
Miscellaneous

SECTIONS

922.3
913.3
508.1

921.3.2(3)
802.5.1.2

302.1.2, 302.2
302.1.2, 302.2
509.1, 509.1.1,
518.1(4)
302.1.2, 302.2
908.1

302.1.2, 302.2

507.3.4, 507.3.5

Room Heaters,
802.5.1.1, 916.3
Solid Fuel Heaters
Tanks
302.1.2, 302.2
Chimneys, Liners

Heat Recovery
Ventilators
Heat Recovery
Ventilators
Surface Burning
Test, Pneumatic
Tubing
Surface Burning
Test, Fire Sprinkler
Pipe
Refrigerant Equipment
Ducts, Grease
HVAC, Electric

Product, Heating,
Electric
Surface Burning
Test, Discrete
Products
Appliances
Clothes Dryers,
Electric

803.1.11.2
504.5
504.5

602.2.3
602.2.2
1101.2

507.2.1, 510.4.1,
510.5.2, 510.5.3
903.1
916.1

602.2.4, 602.2.5
302.1.2, 302.2
908.1
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STANDARD NUMBER

STANDARD TITLE

APPLICATION

REFERENCED
SECTIONS

UL 2162-20012014*

Commercial Wood-Fired Baking Ovens-Refractory Type

Baking Ovens

922.2

UL 2200-2012*

Stationary Engine Generator Assemblies (with revisions through
June 7, 2013July 29, 2015)
Tests of Fire Resistive Grease Duct Enclosure Assemblies

Assemblies

1602.3

UL 2221-2010
UL 2523-2009*
UL 2790-2010*
UL 60335-2-40-2012*

Duct Wrap, Grease 507.3.4
Duct Enclosure
Solid Fuel-Fired Hydronic Heating Appliances, Water Heaters, and Appliances
1002.4, Table
Boilers (with revisions through February 8, 2013)
1203.2
Commercial Incinerators (with revisions through October 8, 2014) Incinerators
926.2
Household and Similar Electrical Appliances, Part 2-40: Particular Appliances
Requirements for Electrical Heat Pumps, Air-Conditioners and
Dehumidifiers

903.1

* ANSI designated as an American National Standard.
Italic/Bold referenced standards indicate where such standards are located in the narrative of the code.
Notes:
1
Although these standards are referenced in Chapter 17, some of the materials and equipment in the standards are not acceptable for use under the provisions of this code.
2
See Section 1211.3 for restrictions.

SUBSTANTIATION:
The Standards Task Group is charged with the review of standards listed in Chapter 17 and to make recommendations to the Technical Committee. The task group started with the review of standards referenced in the narrative of
the code (Chapter 1- 16) by using the criteria outlined in Attachment 10. The criteria uses is as follows:
• Does the standard meet the definition as stated in the Regulations Governing Committee Projects?
Standard —a document, the main text of which contains only mandatory provisions using the word “shall”
to indicate requirements and which is in a form generally suitable for mandatory reference by another standard or code or for adoption into law. Nonmandatory provisions shall be located in an appendix, footnote, or
fine-print note and are not to be considered a part of the requirements of a standard.
• Are the requirements written in mandatory language?
• Does the standard include a clear scope of application?
• Is the measure of performance for which the test is conducted is clearly defined in either the test standard
or in the code text?
• Is the standard under the scoping provisions of the applicable code?
The recommendation of the task group is stated in Item # 001 that list standards referenced in various section of the
code. Compliance with the referenced standard is necessary for compliance with this code. If a standard is intended
to be a requirement for judging code compliance, the code must state its intent for use. Referenced standards in
Item # 001 are referenced in the narrative of the code and are considered part of the requirements of this code to the
prescribed extent of each such reference.
Standards that are not referenced in the narrative of the code were reviewed by the same criteria outlined in Attachment 11. The recommendation of the task group is stated in Item # 002 that list standards, publications, practices and
guides.
Standards that are outside of the scope of the mechanical code and are not relevant have been removed.The asterisk
and accompanying footnotes are being removed since they are no longer necessary as they were only there for
informational purposes.
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UMC 2018 – (1701.2, Table 1701.2):
SUBMITTER:

Item # 002

Julius A. Ballanco, P.E.
Chair, Standards Task Group

RECOMMENDATION:
Add new text as follows:
1701.2 Standards, Publications, Practices, and Guides. The standards, publications, practices and guides listed in Table
1701.2 are not referenced in other sections of this code. The application of the referenced standards, publications, practices and
guides shall be as specified in Section 302.1.2. The promulgating agency acronyms are found at the end of the table.
TABLE 1701.2
STANDARDS, PUBLICATIONS, PRACTICES, AND GUIDES

AABC-2002
ACCA Manual B-2009
ACCA Manual D-2014

DOCUMENT NUMBER

ACCA Manual J-2011
ACCA Manual N-2012
ACCA Manual Q-1990
AHRI 1200-2013
AHRI 1230-2010

Total System Balance, 6th Edition
Balancing and Testing Air and Hydronic Systems
Residential Duct Systems

DOCUMENT TITLE

Residential Load Calculations
Commercial Load Calculations
Low Pressure, Low Velocity Duct System Design
Performance Rating of Commercial Refrigerated Display Merchandisers and
Storage Cabinets

Performance Rating of Variable Refrigerant Flow (VRF) Multi-Split Air-Conditioning and Heat Pump Equipment
AMCA 500-D-2012
Laboratory Methods of Testing Dampers for Rating
ASCE 25-2006
Earthquake-Actuated Automatic Gas Shutoff Devices
ASHRAE 52.2-2012
General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle
Size
ASHRAE 55-2013
Thermal Environmental Conditions for Human Occupancy
ASHRAE 90.1-2013
Energy Standard for Buildings Except Low-Rise Residential Buildings
ASHRAE 90.2-2007
Energy-Efficient Design of Low-Rise Residential Buildings
ASHRAE 127-2012
Method of Testing for Rating Computer and Data Processing Room Unitary Air
Conditioners
ASHRAE/ACCA 183Peak Cooling and Heating Load Calculations in Buildings Except Low-Rise
(R2014)
Residential Buildings
ASHRAE Handbook-2013 Fundamentals
ASHRAE Handbook-2012 HVAC Systems and Equipment
ASME A13.1-2007
Scheme for the Identification of Piping Systems
(R2013)
ASME A112.18.6/CSA
Flexible Water Connectors
B125.6-2009 (R2014)
ASME B1.20.3-1976
Dryseal Pipe Threads (Inch)
(R2013)
ASME B16.33-2012
Manually Operated Metallic Gas Valves for Use in Gas Piping Systems up to 175
psi (Sizes NPS 1⁄2 through NPS 2)

ASME B16.50-2013
Wrought Copper and Copper Alloy Braze-Joint Pressure Fittings
ASTM A312/A312MSeamless, Welded, and Heavily Cold Worked Austenitic Stainless Steel Pipes
2015b
ASTM A568/A568M-2015 Steel, Sheet, Carbon, Structural, and High-Strength, Low-Alloy, Hot-Rolled and
Cold-Rolled
ASTM A653/A653M-2015 Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed)
by the Hot-Dip Process

Balancing
Balancing
Ducts, Balancing

APPLICATION

Ducts
Ducts
Ducts
Commercial Refrigerated
Display Merchandisers
and Storage Cabinets
Refrigerants
Dampers
Fuel Gas
Cleaning Devices

Miscellaneous
Energy
Energy, Dwellings
Air Conditioners

Cooling and Heating
Load, Miscellaneous
Climatic Conditions
Design
Piping
Piping
Joints

Valves

Fittings
Piping, Ferrous
Piping

Piping, Ferrous

1

ASTM A733-2015
ASTM B687-1999
(R2011)
ASTM C518-2010

DOCUMENT NUMBER

ASTM D93-2015a
ASTM D396-2015b
ASTM D2517-2006
(R2011)
ASTM D2737-2012a
ASTM E96/E96M-2015
ASTM E136-2012
ASTM F714-2013
ASTM F1476-2007
(R2013)
ASTM F2098-2008
ASTM F2158-2008
(R2013)
ASTM F2262-2009

Welded and Seamless Carbon Steel and Austenitic Stainless Steel Pipe Nipples
Brass, Copper, and Chromium-Plated Pipe Nipples

Piping, Ferrous
Piping, Copper Alloy

Polyethylene (PE) Plastic Tubing
Water Vapor Transmission of Materials

Piping, Plastic
Miscellaneous

Stainless Steel Clamps for Securing SDR9 Cross-linked Polyethylene (PEX)
Tubing to Metal Insert and Plastic Insert Fittings
Residential Central-Vacuum Tube and Fittings

Joints

DOCUMENT TITLE

Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Certification: Calibration,
Apparatus
Error Analysis, Heat Flow
Meter Apparatus, Heat
Flux, Instrument Verification, Thermal Conductivity, Thermal
Resistance, Thermal
Testing, Tunnel Test
Flash Point by Pensky-Martens Closed Cup Tester
Certification
Fuel Oils
Boiler
Reinforced Epoxy Resin Gas Pressure Pipe and Fittings
Piping, Plastic

Behavior of Materials in a Vertical Tube Furnace at 750°C
Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter
Performance of Gasketed Mechanical Couplings for Use in Piping Applications

CSA C448-2013
CSA Z21.1b-2012

Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene Tubing OD
Controlled SDR9
Welding Procedure and Performance Qualification for Thermoplastics
Polyethylene (PE) Pressure Pipe and Tubing, ½ in. (13 mm) Through 3 in. (76
mm) for Water Service
Polyvinylchloride (PVC) Injection-Moulded Gasketed Fittings for Pressure
Applications
Rigid Polyvinylchloride (PVC) Pipe and Fittings for Pressure Applications
Chlorinated Polyvinylchloride (CPVC) Pipe, Tubing, and Fittings for Hot-and
Cold-Water Distribution Systems
Design and Installation of Earth- Energy Systems
Household Cooking Gas Appliances

CSA Z21.5.2-2013
CSA Z21.11.2-2013

Gas Clothes Dryers-Volume II, Type 2 Clothes Dryers (same as CSA 7.2)
Gas-Fired Room Heaters, Volume II, Unvented Room Heaters

AWS B2.4-2012
AWWA C901-2008
CSA B137.2-2013
CSA B137.3-2013
CSA B137.6-2013

CSA Z21.5.1-2015

CSA Z21.12b-1994
(R2010)
CSA Z21.13-2014
CSA Z21.15b-2013

Gas Clothes Dryers- Volume I, Type 1 Clothes Dryers (same as CSA 7.1)

Draft Hoods

CSA Z21.17a-2008

Gas-Fired Low Pressure Steam and Hot Water Boilers (same as CSA 4.9)
Manually Operated Gas Valves for Appliances, Appliance Connector Valves and
Hose End Valves (same as CSA 9.1b)
Domestic Gas Conversion Burners (same as CSA 2.7a)

CSA Z21.19-2014

Refrigerators Using Gas Fuel (same as CSA 1.4)

CSA Z21.18b-2012
(R2012)

2

APPLICATION

Gas Appliance Pressure Regulators (same as CSA 6.3b)

Furnace
Piping, Plastic
Joints
Central Vacuum, Fittings,
PVC, Tube
Piping, Plastic
Joints, Certification
Piping, Plastic
Piping, Plastic
Piping, Plastic
Piping, Plastic

Miscellaneous
Household Cooking
Appliances, Gas Fired
Fuel Gas, Appliances

Fuel Gas, Appliances
Room Heaters, Unvented
Heaters
Fuel Gas, Appliances
Fuel Gas, Appliances
Fuel Gas

Conversion Burner Installation, Gas Burners
Appliance Regulators,
Gas Refrigerators, Pressure Regulators
Gas Refrigerators, Refrigerators

CSA Z21.20a-2008

DOCUMENT NUMBER

CSA Z21.21-2015

Automatic Gas Ignition Systems and Components
DOCUMENT TITLE

Automatic Valves for Gas Appliances (same as CSA 6.5)

CSA Z21.22-2015
Relief Valves for Hot Water Supply Systems (same as CSA 4.4)
CSA Z21.40.1a-1997/CGA Gas-Fired, Heat Activated Air-Conditioning and Heat Pump Appliances
2.91a-M97 (R2012)
CSA Z21.42 2013
CSA Z21.47-2012
CSA Z21.50-2014

Gas-Fired Illuminating Appliances
Gas-Fired Central Furnaces (same as CSA 2.3)
Vented Gas Fireplaces (same as CSA 2.22)

CSA Z21.58-2015
CSA Z21.60-2012

Outdoor Cooking Gas Appliances (same as CSA 1.6)
Decorative Gas Appliances for Installation in Solid-Fuel Burning Fireplaces
(same as CSA 2.26)

CSA Z21.56-2014

Gas-Fired Pool Heaters (same as CSA 4.7)

CSA Z21.61-1983 (R2004) Gas-Fired Toilets
CSA Z21.66-2015
Automatic Damper Devices for Use with Gas-Fired Appliances (same as CSA
6.14)
CSA Z21.71a-2005
(R2007)
CSA Z21.86-2008
CSA Z21.88-2014
CSA Z83.8-2013

CSA Z83.11b-2009
(R2011)
CSA Z83.19a-2011
CSA Z83.20b-2011

IAPMO IGC 293-2012
IAPMO PS 117-2012ae1
IAPMO PS 120-2004
ISO 13256-1-1998
(R2012)
ISO 13256-2-1998

MSS SP-67-2011
MSS SP-80-2013
MSS SP-104-2012
MSS SP-106-2012
MSS SP-109-2012
NFPA 30-2015
NFPA 69-2014
NFPA 90B-2015
NFPA 91-2015
NFPA 96-2014

Automatic Intermittent Ignition Systems for Field Installation

Vented Gas-Fired Space Heating Appliances (same as CSA 2.32)
Vented Gas Fireplace Heaters (same as CSA 2.33)
Gas Unit Heaters, Gas Packaged Heaters, Gas Utility Heaters, and Gas-Fired
Duct Furnaces (same as CSA 2.6)
Gas Food Service Equipment (same as CSA 1.8b)
Gas-Fired High-Intensity Infrared Heaters (same as CSA 2.35a)
Gas-Fired Low-Intensity Infrared Heaters (same as CSA 2.34b)

Tubing and Fittings for Special Hydronic Radiant Drywall Panels
Press and Nail Connections

Flashing and Stand Combination for Air Conditioning Units (Residential or
Commercial Unit Curb)
Water Source Heat Pumps-Testing and Rating for Performance-Water-to-Air and
Brine-to-Air Heat Pumps
Water Source Heat Pumps-Testing and Rating for Performance-Water-to-Water
and Brine-to-Water Heat Pumps
Butterfly Valves
Bronze Gate, Globe, Angle, and Check Valves
Wrought Copper Solder-Joint Pressure Fittings
Cast Copper Alloy Flanges and Flanged Fittings: Class 125, 150, and 300
Weld-Fabricated Copper Solder-Joint Pressure Fittings
Flammable and Combustible Liquids Code
Explosion Prevention Systems
Installation of Warm Air Heating and Air-Conditioning Systems
Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and Particulate
Solids
Ventilation Control and Fire Protection of Commercial Cooking Operations

Automatic Ignition, Gas
Ignition, Ignition
Appliance Valves, Automatic Gas Valves, Valves
Valves
Gas Fired Air Conditioning, Gas Fired Heat
Pump
Illuminating Appliances
Fuel Gas, Appliances
Appliances, Decorative
Appliances
Fuel Gas, Swimming
Pools, Spas, and Hot Tubs
Cooking Appliances
Decorative Appliances,
Decorative Fireplace
Appliances
Toilets
Vent Dampers, Automatic
Dampers
APPLICATION

Automatic Pilot Ignition,
Pilot Ignition
Fuel Gas Appliances
Fireplace Heaters
Fuel Gas Appliances
Fuel Gas, Appliances

High Intensity Heaters,
Infrared Heaters
Infrared Heaters, Low
Intensity Heaters
HVAC, Fittings, Tubing
Fittings

Air Conditioning Flashing
Stand
Water-Source Heat Pumps
Water-Source Heat Pumps
Valves
Valves
Fittings
Fittings
Fittings
Combustible Liquids,
Flammable Liquids
Explosion Prevention
HVAC
Product Conveying Ducts
Commercial Cooking

3

NFPA 221-2015

High Challenge Fire Walls, Fire Walls, and Fire Barrier Walls

NFPA 274-2013
NFPA 501A-2013

SAE J512-1997
SMACNA-2002
SMACNA-2003

Test Method to Evaluate Fire Performance Characteristics of Pipe Insulation
Fire Safety Criteria for Manufactured Home Installations, Sites, and Communities
Building Construction and Safety Code
Polyethylene Pipe and Fittings for Water-Based Ground-Source “Geothermal”
Heat Pump Systems
Polypropylene Pipe and Fittings for Water-Based Ground-Source “Geothermal”
Heat Pump Systems
Automotive Tube Fittings
HVAC Systems Testing, Adjusting and Balancing, 3rd Edition
Fibrous Glass Duct Construction Standard, 7th Edition

SMACNA-2008

IAQ Guidelines for Occupied Buildings Under Construction, 2nd Edition

DOCUMENT NUMBER

NFPA 259-2013

NFPA 5000-2015
NSF 358-1-2014
NSF 358-2-2012

SMACNA-2012
UL 21-2014
UL 33-2010
UL 51-2013
UL 80-2007

UL 125-2014
UL 132-2015
UL 144-2012
UL 174-2004
UL 180-2012
UL 207-2009
UL 252-2010
UL 343-2008
UL 353-1994
UL 404-2010
UL 429-2013
UL 443-2006
UL 525-2008
UL 565-2013
UL 569-2013
UL 732-1995
UL 733-1993
UL 842-2015
UL 984-1996

UL 1453-2004
UL 1746-2007

4

DOCUMENT TITLE

Potential Heat of Building Materials

HVAC Air Duct Leakage Test Manual, 2nd Edition

LP-Gas Hose (with revisions through September 29, 2015)
Heat Responsive Links for Fire-Protection Service (with revisions through April
14, 2015)
Power-Operated Pumps and Bypass Valves for Anhydrous Ammonia, LP-Gas,
and Propylene (with revisions through May 18, 2015)
Steel Tanks for Oil-Burner Fuels and Other Combustible Liquids (with revisions
through January 16, 2014)
Flow Control Valves for Anhydrous Ammonia and LP-Gas (with revisions
through February 18, 2015)
Safety Relief Valves for Anhydrous Ammonia and LP-Gas (with revisions
through July 02, 2015)
LP-Gas Regulators (with revisions through November 05, 2014)
Household Electric Storage Tank Water Heaters (with revisions through April 10,
2015)
Liquid-Level Gauges for Oil Burner Fuels and other combustible liquids
Refrigerant-Containing Components and Accessories, Nonelectrical (with revisions through June 27, 2014)
Compressed Gas Regulators (with revisions through January 28, 2015)
Pumps for Oil-Burning Appliances (with revisions through June 12, 2013)
Limit Controls (with revisions through November 8, 2011)
Gauges, Indicating Pressure, for Compressed Gas Service (with revisions through
February 11, 2015)
Electrically Operated Valves
Steel Auxiliary Tanks for Oil-Burner Fuel (with revisions through March 8, 2013)
Flame Arresters (with revisions through August 10, 2012)
Liquid-Level Gauges for Anhydrous Ammonia and LP-Gas
Pigtails and Flexible Hose Connectors for LP-Gas
Oil-Fired Storage Tank Water Heaters (with revisions through October 9, 2013)
Oil-Fired Air Heaters and Direct-Fired Heaters (with revisions through October
9, 2013)
Valves for Flammable Fluids
Hermetic Refrigerant Motor-Compressors (with revisions through September 23,
2005)
Electric Booster and Commercial Storage Tank Water Heaters (with revisions
through July 15, 2011)
External Corrosion Protection Systems for Steel Underground Storage Tanks
(with revisions through December 19, 2014)

Building Fire Walls, Fire
Barrier
Testing, Building Materials
Pipe Insulation
Miscellaneous
APPLICATION

Miscellaneous
Piping, Plastic
Piping, Plastic

Fittings
Balancing
Fiberglass Ducts
Ducts

Ventilation

Hose, LPG Hose
Fusible Links

Ammonia Pumps, LPG
Pumps, Pumps
Fuel Gas
Fuel Gas
Fuel Gas

Fuel Gas
Appliances

Gauges, Level Gauges
Refrigeration Components
Fuel Gas
Fuel Gas, Appliances
Controls
Fuel Gas

Valves
Fuel Gas
Flame Arrestors
Fuel Gas
Fuel Gas
Fuel Gas, Appliances
Water Heaters, Direct
Fired, Oil Fired
Valves
Compressors, Refrigeration
Appliances
Tanks

SUBSTANTIATION:
The Standards Task Group is charged with the review of standards listed in Chapter 17 and to make recommendations to the Technical Committee. The task group started with the review of standards referenced in the narrative of
the code (Chapter 1- 16) by using the criteria outlined in Attachment 10. The criteria uses is as follows:
• Does the standard meet the definition as stated in the Regulations Governing Committee Projects?
Standard —a document, the main text of which contains only mandatory provisions using the word “shall”
to indicate requirements and which is in a form generally suitable for mandatory reference by another standard or code or for adoption into law. Nonmandatory provisions shall be located in an appendix, footnote, or
fine-print note and are not to be considered a part of the requirements of a standard.
• Are the requirements written in mandatory language?
• Does the standard include a clear scope of application?
• Is the measure of performance for which the test is conducted is clearly defined in either the test standard
or in the code text?
• Is the standard under the scoping provisions of the applicable code?
The recommendation of the task group is stated in Item # 001 that list standards referenced in various section of the
code. Compliance with the referenced standard is necessary for compliance with this code. If a standard is intended
to be a requirement for judging code compliance, the code must state its intent for use. Referenced standards in
Item # 001 are referenced in the narrative of the code and are considered part of the requirements of this code to the
prescribed extent of each such reference.
Standards that are not referenced in the narrative of the code were reviewed by the same criteria outlined in Attachment 11. The recommendation of the task group is stated in Item # 002 that list standards, publications, practices and
guides.
Standards that are outside of the scope of the mechanical code and are not relevant have been removed.The asterisk
and accompanying footnotes are being removed since they are no longer necessary as they were only there for
informational purposes.
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Attachment 12
2015 UMC
Standards outside the scope
ASME Publications

American Society of Mechanical Engineers, Two Park Avenue, New York, NY 10016-5990.
ASME A112.4.1 Water Heater Relief Valve Drain Tubes, 2009

ASTM Publications

ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
ASTM A861 High-Silicon Iron Pipe and Fittings, 2004 (R2013)
ASTM B306 Copper Drainage Tube (DWV), 2013
ASTM B370 Copper Sheet and Strip for Building Construction, 2012
ASTM B587 Welded Brass Tube, 2012

AWWA Publications

American Water Works Association, 6666 W. Quincy Avenue, Denver, CO 80235.
AWWA C203 Coal-Tar Protective Coatings and Linings for Steel Water Pipelines -Enamel and Tape– Hot-Applied, 2008
AWWA C500 Metal-Seated Gate Valves for Water Supply Service, 2009

CGSB Publications

Canadian General Standards Board, 11 Laurier Street, Phase III, Place du Portage, 6B1, Gatineau, Quebec,
Canada K1A 0S5.
CAN/CGSB 3.2 Heating Fuel Oil, 2007

CSA Publications

Canadian Standards Association, 5060 Spectrum Way, Suite 100, Mississauga, Ontario, Canada, L4W 5N6.
CSA F379 Series Packaged Solar Domestic Hot Water Systems (Liquid-to-Liquid Heat Transfer), 2009
CSA Z21.23 Gas Appliance Thermostats, 2010
CSA Z21.35a Pilot Gas Filters (same as CSA 6.8a), 2010
CSA Z83.7 Gas-Fired Construction Heaters (same as CSA 2.14), 2011

IAPMO Publications

International Association of Plumbing and Mechanical Officials, 5001 E. Philadelphia Street, Ontario, CA 91761.
IAPMO IS 13 Protectively Coated Pipe, 2006
IAPMO Z1033 Flexible PVC Hoses and Tubing for Pools, Hot Tubs, Spas and Jetted Bathtubs, 2013

IAS Publications

International Approval Service, A Division of CSA, 8501 East Pleasant Valley Road, Cleveland, OH 44131.
IAS 1-91 U.S. Requirements for Indirect Water Heaters for Use With External Heat Source, 1992

ISO Publications

International Organization for Standardization, 1 ch. de la Voie Creuse, Casa Postale 56, CH-1211 Geneva 20, Swizerland.
ISO/IEC Guide 65 General Requirements for Bodies Operating Product Certification Systems, 1996.

NFPA Publications

National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471.
NFPA 220 Types of Building Construction, 2012.

PPI Publications

Plastic Pipe Institute, 105 Decker Court, Suite 825, Irving, TX 75062.
PPI TR-4 Listing for Hydrostatic Design Basis (HDB), Hydrostatic Design Stress (HDS), Strength Design Basis (SDB), Pressure
Design Basis (PDB) and Minimum Required Strength (MRS) Ratings for Thermoplastic Piping Materials or Pipe, 2010

TIA Publications

Telecommunications Industry Association, 1320 N. Courthouse Road, Suite 200, Arlington, VA 22201.
TIA 942-A Telecommunications Infrastructure Standard for Data Centers, 2012.

UL Publications

Underwriters Laboratories, Inc., 333 Pfingsten Road, Northbrook, IL 60062.
UL 399 Drinking Water Coolers (with revisions through October 18, 2013), 2008
UL 536 Flexible Metallic Hose (with revisions through June 9, 2003), 1997
UL 1026 Electric Household Cooking and Food Serving Appliances, 2012
UL 1206 Electric Commercial Clothes-Washing Equipment (with revisions through November 30, 2012), 2003
UL 2157 Electric Clothes Washing Machines and Extractors (with revisions through February 16, 2010), 1997

SECTION IV
DUCT TASK
GROUP REPORT

DUCT TASK GROUP REPORT
The scope of the Duct Task Group includes the review of the provisions in Chapter 6
(Ducts) to identify and review issues that have been brought forth by membership and
industry, in regards to the 2015 Uniform Mechanical Code (UMC), in an attempt to make
the code more user-friendly. The objective is to provide an in-depth analysis and develop
recommendations for the UMC technical committee for consideration.

RECOMMENDATION:
601.1 Applicability. Ducts systems and plenums that are portions of a heating, cooling, ventilation, absorption or
evaporative cooling, or exhaust system shall comply with the requirements of this chapter.
SUBSTANTIATION:
Section 601.1 is being revised as ‘‘ventilation’’ is missing, e.g. outdoor air duct. Evaporative cooling is not
needed as cooling is already listed.

RECOMMENDATION:
601.1 Applicability. Ducts and plenums Duct systems that are portions of a for heating, cooling, absorption or
evaporative cooling, or exhaust system shall comply with the requirements of this chapter.
SUBSTANTIATION:
The text ‘‘ducts and plenums’’ should be revised to ‘‘duct systems’’ as plenums are part of a duct system.
Furthermore, in accordance with the definition of ‘‘duct system,’’ it includes other components.

RECOMMENDATION:
601.2 Sizing Requirements. Duct systems used with blower-type equipment that are portions of a heating,
cooling, absorption, evaporative cooling, or outdoor-air ventilation system shall be sized in accordance with an
approved standard listed in Table 1701.1, or by other approved methods.
SUBSTANTIATION:
Section 601.2 is being revised to remove redundant wording which is already addressed in scope. The
term ‘‘blower’’ is confusing (does this imply only supply or only centrifugal) and unnecessary --- just apply
to all ducts. This section actually says nothing because there are infinite ways to size ducts in the
referenced table.

RECOMMENDATION:
602.1 General. Supply air, return air, and outside air for heating, cooling, or evaporative cooling d systems
constructed of metal shall comply with SMACNA HVAC Duct Construction Standards–Metal and Flexible or UL
181.Materials used for duct systems shall comply with Section 602.2 through Section 602.8 as applicable.
Concealed building spaces or independent construction within buildings shall be permitted to be used as ducts or
plenums.
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SUBSTANTIATION:
Section 602.1 is being revised as there is no need to repeat the scope which is already addressed in
Section 601.1. Furthermore, this is also covered under metal ducts so it is not needed at all. This is a
general section and the specific are listed in Section 602.2 through Section 602.8, as applicable.

RECOMMENDATION:
602.2 Combustibles Within Ducts or Plenums. Materials exposed within ducts or plenums shall be
noncombustible or shall have a flame spread index not to exceed 25 and a smoke developed index not to exceed 50,
where tested as a composite product in accordance with ASTM E84 or UL 723.
Exceptions:
(1) Return-air and outside-air ducts, plenums, or concealed spaces that serve a dwelling unit shall be permitted to
be of combustible construction.
(2) – (6) (remain unchanged)
SUBSTANTIATION:
Section 602.2 (Exception 1) should be revised as it is confusing since it implies that the smoke developed
index requirements still apply. The intent should be a blanket exception for flame spread and the smoke
developed index.

RECOMMENDATION:
602.2 Combustibles Within Ducts or Plenums. Materials exposed within ducts or plenums shall be
noncombustible or shall have a flame spread index not to exceed 25 and a smoke developed index not to exceed 50,
where tested as a composite product in accordance with ASTM E84 or UL 723.
Exceptions:
(1) - (4) (remain unchanged)
(5) Products listed and labeled for installation within plenums in accordance with Section 602.2.1 through Section
602.2.4.5
(6) - (8) (remain unchanged)
SUBSTANTIATION:
Section 602.2 (Exception 5) should be revised as the exceptions for combustibles within ducts or plenums
should include 602.2.5.

RECOMMENDATION:
602.2.4 Loudspeakers and Recessed Lighting. Loudspeakers and recessed lighting fixtures, including their
assemblies and accessories, in plenums shall be listed and labeled for use in plenums and shall have a peak rate of
heat release not exceeding 134 horsepower (hp) (100 kW), an average optical density not exceeding 0.15, and a peak
optical density not exceeding 0.5, where tested in accordance with UL 2043.
SUBSTANTIATION:
Section 602.2.4 is unnecessary as it pertains to all types of products including loudspeakers and
recessed lighting.

2

RECOMMENDATION:
602.2.5 Discrete Products in Plenums. Discrete plumbing, mechanical, and electrical products that are located
in a plenum and have exposed combustible material shall be listed and labeled in accordance with UL 2043.
SUBSTANTIATION:
Section 602.2.5 is being revised as a product cannot be ‘‘be in accordance’’ with UL 2043 and should be
‘‘listed and labeled.’’

RECOMMENDATION:
602.4 Phenolic. Ducts, plenums, or fittings of phenolic shall comply with SMACNA Phenolic Duct Construction
Standard.
SUBSTANTIATION:
The current code does not address phenolic materials and the proposed language will add the material
requirements for phenolic ducts. The supporting rationale is that the material complies with the
SMACNA/ANSI Phenolic Duct Construction Standard, UL test requirements and has been recently
adopted in whole within the IMC.

RECOMMENDATION:
602.4 Existing Metal Ducts. Existing metal ducts shall be permitted to be used where cooling coils are added to
a heating system, provided the first 10 feet (3048 mm) of the duct or plenum measured from the cooling coil
discharge are constructed of metal of the gauge thickness in accordance with SMACNA HVAC Duct Construction
Standards–Metal and Flexible. Existing metal ducts completely enclosed in inaccessible concealed areas are not
required to be replaced. Accessible ducts shall be insulated in accordance with Section 604.0. For the purpose of this
section, ducts shall be considered accessible where the access space is 30 inches (762 mm) or more in height.
SUBSTANTIATION:
Section 602.4 should be deleted as the original intent was for tin ducts which are materials that are no
longer being used. It is a problem that does not exist.

RECOMMENDATION:
602.5 Gypsum. Where gypsum products are exposed in ducts or plenums, the air temperature shall be restricted to
a range from 50°F (10°C) to 125°F (52°C), and moisture content shall be controlled so that not adversely affect the
material is not adversely affected. For the purpose of this section, gypsum products shall not be exposed in ducts
serving as supply from evaporative coolers, and in other air-handling systems regulated by this chapter where the
temperature of the gypsum product will be below the dew point temperature.
SUBSTANTIATION:
The word ‘‘controlled’’ implies you have to do something to make the moisture okay. This may not be
needed as the moisture can just be okay already, such as return air plenums. In that case, the normal AC
process keeps space humidity down without active control.
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RECOMMENDATION:
602.6 Listed Factory-Made Air Ducts. Listed fFactory-made air ducts shall be approved for the use intended or
shall be in accordance with the requirements of UL 181. Each portion of a factory-made air duct system shall be
identified by the manufacturer with a label or other identification indicating compliance with its class designation.
603.4 Listed Factory-Made Air Ducts and Connectors. Listed fFactory-made air ducts and connectors shall
be listed and labeled in accordance with UL 181 and installed in accordance with the terms of their listing, the
manufacturer’s installation instructions, and SMACNA HVAC Duct Construction Standards – Metal and Flexible.
Listed fFactory-made air ducts shall not be used for vertical risers in air-duct systems serving more than two
stories and shall not penetrate a fire-resistance-rated assembly or construction.
Listed fFactory -made air ducts shall be installed with not less than 4 inches (102 mm) of separation from earth,
except where installed as a liner inside of concrete, tile, or metal pipe and shall be protected from physical damage.
The temperature of the air to be conveyed in a duct shall not exceed 250°F (121°C).
SUBSTANTIATION:
The proposed revisions clarify the intent that these products go through a third party certification process.

RECOMMENDATION:
603.4 Factory-Made Air Ducts and Connectors. Class 0 or Class 1 fFactory-made air ducts and connectors
shall be listed and labeled in accordance with UL 181 and installed in accordance with the terms of their listing, the
manufacturer’s installation instructions, and SMACNA HVAC Duct Construction Standards – Metal and Flexible.
Factory-made flexible and fibrous glass air ducts shall not be used for vertical risers in air-duct systems serving
more than two adjacent stories in height and shall not penetrate a fire-resistance-rated assembly or construction.
Factory-made flexible and fibrous glass air ducts shall be installed with not less than 4 inches (102 mm) of
separation from earth, except where installed as a liner inside of concrete, tile, or metal pipe and shall be protected
from physical damage.
The temperature of the air to be conveyed in a duct shall not exceed 250°F (121°C).
SUBSTANTIATION:
Section 603.4 was revised as clarity is necessary in regards to the types of products being addressed in
this section of the code. Furthermore, the vertical riser language is being revised to be consistent with
language found in NFPA 90A and NFPA 90B.

RECOMMENDATION:
603.4 Factory-Made Air Ducts and Connectors. Factory-made air ducts and connectors shall be listed and
labeled in accordance with UL 181 and installed in accordance with the terms of their listing, the manufacturer’s
installation instructions, and SMACNA HVAC Duct Construction Standards – Metal and Flexible.
Factory-made air ducts shall not be used for vertical risers in air-duct systems serving more than two stories and
shall not penetrate a fire-resistance-rated assembly or construction.
Factory-made air ducts shall be installed with not less than 4 inches (102 mm) of separation from earth, except
where installed as a liner inside of concrete, tile, or metal pipe and shall be protected from physical damage.
The temperature of the air to be conveyed in a duct shall not exceed 250°F (121°C).
Flexible air connectors shall not be permitted.
603.5 Flexible Air Ducts and Connectors. Flexible air ducts and connectors shall comply with UL 181, and
shall be installed in accordance with the manufacturer’s installation instructions and SMACNA HVAC Duct
Construction Standards–Metal and Flexible. Flexible air ducts shall not penetrate a fire-resistance-rated assembly or
construction. Flexible air connector lengths shall be not more than 5 feet (1524 mm) and shall not penetrate a wall,
floor, or ceiling. The temperature of the air to be conveyed in a flexible air duct or connector shall not exceed 250°F
(121°C).
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208.0
Flexible Air Connector. A flexible air connector is a limited-use flexible air duct that is tested to the UL181 with
the exception of the flame penetration, impact, and puncture tests.
SUBSTANTIATION:
Section 603.4 and Section 603.5 are being revised by removing the requirements for air connectors as
they are not required to pass 3 of the 16 testing requirements in accordance with UL 181. A definition for
‘‘flexible air connectors’’ is being added to distinguish these connectors from flexible connectors being
used for vibration isolation.
RECOMMENDATION:
602.7 Vibration. Vibration isolators isolation connectors installed between mechanical equipment and metal ducts
(or casings) shall be made of an approved material and shall not exceed 10 inches (254 mm) in length.
SUBSTANTIATION:
Section 602.7 should be revised to be consistent with terminology used in NFPA 90A and NFPA 90B in
regards to vibration isolation connectors.

RECOMMENDATION:
603.3 Metal Ducts. Ducts shall be supported at each change of direction and in accordance with SMACNA
HVAC Duct Construction Standards–Metal and Flexible. Riser ducts shall be held in place by means of metal straps
or angles and channels to secure the riser to the structure.
Metal ducts shall be installed with not less than 4 inches (102 mm) separation from earth. Ducts shall be
installed in a building with clearances that will retain the full thickness of fireproofing on structural members.
603.3.1 Rectangular Ducts. Supports for rectangular ducts shall be installed on two opposite sides of each duct
and shall be riveted, bolted, or metal screwed to each side of the duct at intervals specified.
603.3.2 Horizontal Round Ducts. Horizontal round ducts not more than 40 inches (1016 mm) in diameter
where suspended from above shall be supported with one hanger per interval and in accordance with Section
603.3.2.1 through Section 603.3.2.3.
603.3.2.1 Tight-Fitting Around the Perimeter. Ducts shall be equipped with tight-fitting circular bands
extending around the entire perimeter of the duct at each specified support interval.
603.3.2.2 Size of Circular Bands. Circular bands shall be not less than 1 inch (25.4 mm) wide nor less than
equivalent to the gauge of the duct material it supports.
Exception: Ducts not more than 10 inches (254 mm) in diameter shall be permitted to be supported by No. 18 gauge
galvanized steel wire.
603.3.2.3 Connection. Each circular band shall be provided with means of connecting to the suspending support.
SUBSTANTIATION:
Section 603.3 is being revised as metal ducts are already required to be supported in accordance with
SMACNA. Furthermore, Section 603.3.1 through Section 603.3.2.3 are being deleted as they are already
addressed in the SMACNA standard and there is no need to address redundant provisions.

RECOMMENDATION:
603.4.1 Length Limitation. Factory-made flexible air ducts and connectors shall be not more than 56 feet
(15241829 mm) in length and shall not be used in lieu of rigid elbows or fittings.
Exceptions:
(1) Residential occupancies.
(2) Where engineered and sized for longer lengths in accordance with Section 302.3
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SUBSTANTIATION:
Section 603.4.1 is being revised as 6 feet is consistent with ASHRAE Fundamentals Handbook. The
language pertaining to rigid elbows or fittings is being removed as it creates confusion. The added
exception will allows longer lengths in accordance with Section 302.3 for alternate methods and
construction. Furthermore, air connectors are being removed based on the recommendation to Section
603.4 which prohibits the use of air connectors.
RECOMMENDATION:
603.5 Flexible Air Ducts and Connectors. Flexible air ducts and connectors shall comply with UL 181, and
shall be installed in accordance with the manufacturer’s installation instructions and SMACNA HVAC Duct
Construction Standards - Metal and Flexible. Flexible air duct installations shall comply with the following:
(1) Ducts shall be installed using the minimum required length to make the connection.
(2) Horizontal duct runs shall be supported at not more than 4 feet (1219 mm) intervals.
(3) Vertical risers shall be supported at not more than 6 feet (1829 mm) intervals.
(4) Sag between support hangers shall not exceed 1/2 inch (12.7 mm) per foot (305 mm) of support spacing.
(5) Supports shall be rigid and shall be not less than 1-1/2 inches (38 mm) wide at point of contact with the duct
surface.
(6) Duct bends shall be not less than one duct diameter bend radius.
(7) Screws shall not penetrate the inner liner of non-metallic flexible ducts unless permitted in accordance with
the manufacturer’s installation instructions.
(8) Fittings for attaching non-metallic ducts shall be beaded and have a collar length of not less than 2 inches (51
mm) for attaching the duct.
Exception: A bead shall not be required where metal worm-gear clamps are used or where attaching metallic
ducts using screws in accordance with the manufacturer’s installation instructions.
(9) Duct inner liner shall be installed at not less than 1 inch on the collar and past the bead prior to the application
of the tape and mechanical fastener. Where mastic is used instead of tape, the mastic shall be applied in
accordance the mastic manufacturer’s instructions.
(10) Duct outer vapor barriers shall be secured using 2 wraps of approved tape. A mechanical fastener shall be
permitted to be used in place of, or in combination with, the tape.
(11) Flexible air ducts shall not penetrate a fire-resistance-rated assembly or construction. Flexible air connector
lengths shall be not more than 5 feet (1524 mm) and shall not penetrate a wall, floor, or ceiling.
(12) The temperature of the air to be conveyed in a flexible air duct or connector shall not exceed 250°F (121°C).
SUBSTANTIATION:
By placing these installation requirements directly within the code language rather than only referencing
the manufacturer’s instructions, flexible duct installation quality should be improved. Furthermore, the
flexible air connector requirements have been removed to correlate with the revisions made to Section
603.4 which prohibits flexible air connectors.
RECOMMENDATION:
603.10 Joints and Seams of Ducts. Joints and seams for duct systems shall comply with SMACNA HVAC
Duct Construction Standards–Metal and Flexible. Joints of duct systems shall be made substantially airtight by
means of tapes, mastics, gasketing, or other means. Crimp joints for round ducts shall have a contact lap of not less
than 1½ inches (38 mm) and shall be mechanically fastened by means of not less than three sheet-metal screws
equally spaced around the joint, or an equivalent fastening method.
Joints and seams and reinforcements for factory-made air ducts and plenums shall comply with the conditions of
prior approval in accordance with the installation instructions that shall accompany the product. Closure systems for
rigid air ducts and plenums shall be listed in accordance with UL 181A. Closure systems for flexible air ducts shall
be listed in accordance with UL 181B. Closure systems for sealing factory made air ducts and plenums, shall be
listed and labeled in accordance with either UL 181A or UL 181B and marked in accordance with Table 603.10.
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Type of Ductwork
Rigid Metallic or Rigid
Fiberglass
Rigid Metallic or Rigid
Fiberglass
Rigid Metallic or Rigid
Fiberglass
Flexible Air Ducts and Air
Connectors
Flexible Air Ducts and Air
Connectors

TABLE 603.10
CLOSURE MARKINGS
Standard
Type of Closure
System
UL 181A
Pressure Sensitive Tape

Marking

UL 181A

Mastic Tape

181A-M

UL 181A

Heat Sensitive Tape

181A–H

UL 181B

Pressure Sensitive
Tape*
Mastic*

181B-FX*

UL 181B

181A-P

181B-M*

*Mechanical

fasteners shall be used in conjunction with a listed pressure sensitive tape or mastic
in accordance with UL181. Nonmetallic mechanical fasteners shall be listed and labeled in
accordance with UL 181B and labeled “181B-C.”
SUBSTANTIATION:
Section 603.10 is being revised to add clarity as to the types of closure systems used for factory made air
ducts and plenums. The proposed table will provide a marking reference that is required for closure
systems.
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SECTION V
HYDRONICS TASK
GROUP REPORT

HYDRONICS TASK GROUP REPORT
The scope of the Hydronics Task Group includes the review of the provisions in Chapter
12 (Hydronics) to identify and review issues that have been brought forth by membership
and industry, in regards to the 2015 Uniform Mechanical Code (UMC), in an attempt to
make the code more user-friendly. The objective is to provide an in-depth analysis and
develop recommendations for the UMC technical committee for consideration.

RECOMMENDATION:
1201.1 Applicability. This chapter shall apply to hydronic piping systems that are part of heating, cooling,
ventilation, refrigeration, and air conditioning systems. Such piping systems include steam, hot water, chilled water,
steam condensate, condenser water, and ground source heat pump systems.
SUBSTANTIATION:
Refrigeration should be added to include other refrigeration processes other than air conditioning and to
be more inclusive of other heating and cooling systems for hydronics.

RECOMMENDATION:
1201.2 Insulation. The temperature of surfaces Surfaces within reach of building occupants, including
maintenance personnel, shall be insulated so that they will not exceed 140°F (60°C) unless they are protected by
insulation. Where sleeves are installed, the insulation shall continue full size through them.
Coverings and insulation used for piping shall be of material approved for the operating temperature of the
system and the installation environment. Where installed in a plenum, the insulation, jackets, and lap-seal adhesives,
including pipe coverings and linings, shall have a flame-spread index not to exceed 25 and a smoke developed index
not to exceed 50 where tested in accordance with ASTM E84 or UL 723.
SUBSTANTIATION:
Section 1201.2 is being rewritten to make the point better: insulation must be added to prevent surfaces
from being too hot. Furthermore, it makes it clear that the occupants include maintenance personnel who
can be burned while working on systems.

RECOMMENDATION:
1201.3 Water Hammer. The flow of the hydronic piping system shall be controlled to prevent water hammer.
SUBSTANTIATION:
Section 1201.3 is being deleted as it is unenforceable since the designer and the AHJ will not be able to
determine if water hammer will occur.
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RECOMMENDATION:
1201.4 Manifolds. Manifolds shall be equipped with a fullway isolation valve that is fully sealed on the supply
and return lines. Manifolds shall be capable of withstanding the pressure and temperature of the system. The
material of the manifold shall be compatible with the system fluid and shall be installed in accordance with the
manufacturer’s installation instructions.
SUBSTANTIATION:
Section 1201.4 should be deleted as Section 1212.2 already covers valves. This adds nothing to that
section with respect to valves. Furthermore, “fullway” is not a common term. After 30 years in this
business I have never heard of it. Why are manifolds any different than any other part of the system that
are already required to be of acceptable materials by other sections?

RECOMMENDATION:
1201.5 Heat Emitters. Heat emitters shall be installed in accordance with the manufacturer’s installation
instructions.
SUBSTANTIATION:
Section 1201.5 should be deleted since Chapter 3 already indicates that all equipment and appliances
are to be installed in accordance with the manufacturer’s installation instruction. Furthermore, “heat
emitter” is not a commonly used terminology in the industry and it is not defined in the UMC, therefore,
unenforceable.

RECOMMENDATION:
1202.0 Protection of Potable Water Supply.
1202.1 Prohibited Sources. Hydronic systems or parts thereof, shall be constructed in such a manner that
polluted, contaminated water, or substances shall not enter a portion of the potable water system either during
normal use or where the system is subject to pressure that exceeds the operating pressure in the potable water
system. Piping, components, and devices in contact with the potable water shall be approved for such use and where
an additive is used it shall not affect the performance of the system.
1202.2 Chemical Injection. Where systems include an additive, chemical injection or provisions for such
injection, the potable water supply shall be protected by a reduced-pressure principle backflow prevention assembly
listed or labeled in accordance with ASSE 1013. Such additive or chemical shall be compatible with system
components.
1202.3 Compatibility. Where materials in the hydronic system are not suitable for use in a potable water system,
such potable water shall not be used. Where a heat exchanger is installed with a dual purpose water heater, such
application shall comply with the requirements for a single wall heat exchanger in Section 1218.1.
SUBSTANTIATION:
Section 1202.0 through Section 1203.3 should be deleted for the following reason:
(a) The UMC does not address potable water systems. That is left to the plumbing code which does so in
detail. No need to address it here. Note that the prior Chapter 12 (2012 UMC) did not address potable
water systems at all suggesting there is no reason to start now.
(b) The protection of potable water is covered in the plumbing code and in Section 312.1 which refers to
the plumbing code.
(c) Potable water systems not within the scope of this chapter.
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(d) Section 1202.3 appears to not allow nonpotable systems to be filled with potable water, and it appears
to outlaw double wall heat exchangers.
(e) Very poorly written.
(f) Section 1203.1 should be deleted as it is unenforceable and “design load” is not defined in the UMC.
(g) Section 1203.3 says nothing. Of course the capacity equals flow times temperature rise – that is a
thermodynamic law and does not need to be stated.

RECOMMENDATION:
1203.0 Capacity of Heat Source.
1203.1 Heat Source. The heat source shall be sized to the design load.
1203.2 Dual Purpose Water Heater. Water heaters utilized for combined space-heating and water-heating
applications shall be listed or labeled in accordance with the standards referenced in Table 1203.2, and shall be
installed in accordance with the manufacturer’s installation instructions. The total heating capacity of a dual purpose
water heater shall be based on the sum of the potable hot water requirements and the space heating design
requirements corrected for hot water first hour draw recovery.
1203.3 Tankless Water Heater. The output performance on tankless water heaters shall be determined by the
temperature rise and flow rate of water through the unit. The ratings shall be expressed by the water temperature rise
at a given flow rate. Manufacturers flow rates shall not be exceeded.
1002.5 Dual Purpose Water Heater. Water heaters utilized for combined space- and water-heating applications
shall be listed or labeled in accordance with the standards referenced in Table 1002.5, and shall be installed in
accordance with the manufacturer’s installation instructions.
TABLE 1203.2 1002.5
WATER HEATERS
TYPE
STANDARDS
Gas, 75 000 Btu/h or less
CSA Z21.10.1
Gas, Above 75 000 Btu/h
CSA Z21.10.3
Electric, Space Heating
UL 834
Solid Fuel
UL 2523
For SI units: 1000 British thermal units per hour = 0.293kW
SUBSTANTIATION:
The section on dual purpose water heaters (Section 1203.2) should be moved into Chapter 10 where all
other heating equipment is addressed. It does not belong in Chapter 12. Section 1203.2 requires that the
capacity of dual purpose systems be the sum of space heating and domestic water loads. This is true of
residential systems but it is not necessary for most commercial systems since the two loads peak at very
different times. For instance, space heating loads peak during warm-up period when building is
unoccupied and DHW loads do not exist. This unnecessarily increases costs and energy due to oversized
boilers. It is common practice to take diversity into account when sizing any equipment. This is not a code
issue and should be left to the designer.

3

RECOMMENDATION:
1204.0 Identification of a Potable and Nonpotable Water System.
1204.1 General. In buildings where potable water and nonpotable water systems are installed, each system shall
be clearly identified in accordance with Section 1204.2 through Section 1204.5.
1204.2 Color and Information. Each system shall be identified with a colored pipe or band and coded with
paint, wraps, and materials compatible with the piping.
1204.3 Potable Water. Potable water systems shall be identified with a green background with white lettering.
The minimum size of letters and length of the color field shall be in accordance with Table 1204.3.
TABLE 1204.3
MINIMUM LENGTH OF COLOR FIELD AND SIZE OF LETTERS
MINIMUM
OUTSIDE DIAMETER OF PIPE
LENGTH OF
MINIMUM SIZE OF LETTERS
OR COVERING
COLOR FIELD
(inches)
(inches)
(inches)
1
1
⁄2 to 11⁄4
8
⁄2
1
3
1 ⁄2 to 2
8
⁄4
21⁄2 to 6
12
11⁄4
8 to 10
24
21⁄2
over 10
32
31⁄2
For SI units: 1 inch = 25.4 mm

1204.4 Nonpotable Water. Nonpotable water systems shall have a yellow background with black uppercase
lettering, with the words “CAUTION: NONPOTABLE WATER, DO NOT DRINK.” Each nonpotable system shall
be identified to designate the liquid being conveyed, and the direction of normal flow shall be clearly shown. The
minimum size of the letters and length of the color field shall comply with Table 1204.3.
1204.5 Location of Piping Identification. The background color and required information shall be indicated
every 20 feet (6096 mm) but not less than once per room, and shall be visible from the floor level.
1204.6 Flow Directions. Flow directions shall be indicated on the system.
SUBSTANTIATION:
Section 1204.0 through Section 1204.6 should be deleted as the identification of potable and non-potable
domestic water is covered in the plumbing code and this is almost (but not quite) a verbatim copy. This is
the mechanical code and by definition it does not cover installing potable water piping. Having this here
does nothing but create a possible conflict with the plumbing code.
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RECOMMENDATION:
1205.0 Installation, Testing, and Inspection Flushing.
1205.2 Pressure Testing. System piping and components shall be tested with a pressure of not less than one and
one-half times the operating pressure but not less than 100 psi (689 kPa). Piping shall be tested with water or air
except that plastic pipe shall not be tested with air. Test pressures shall be held for a period of not less than 30
minutes with no perceptible drop in pressure. These tests shall be made in the presence of the Authority Having
Jurisdiction.
Exception: For PEX, PEX-AL-PEX, PE-RT, and PE-AL-PE piping systems, testing with air shall be permitted where
authorized by the manufacturer’s instructions for the PEX, PEX-AL-PEX, PE-RT, and PE-AL-PE pipe and fittings
products, and air testing is not otherwise prohibited by applicable codes, laws, or regulations outside this code.
SUBSTANTIATION:
Similar language has been accepted by the USEHC TC and is supported by PPFA, and similar changes
have been accepted by the International Codes. Furthermore, the proposed language would place an
unnecessary and undesired prohibition on air testing of all types of plastic pipe systems. This is not
necessary for many of the plastic pipes in use today (i.e. PEX, PE-RT, PEX-AL-PEX). Furthermore, it is in
conflict with Section 1221.3 which allows air testing of embedded piping plastic piping during freezing or
the possibility of freezing conditions. Piping such as PEX and PE-RT will not shatter under pressure and
poses no greater risk in an air pressure test than a metallic piping system under the same conditions. The
Plastic Pipe and Fittings Association (PPFA) position on air testing of plastic piping was revised in 2013
allowing for air testing if approved by the plastic piping and component manufacturers as well as the local
AHJ.
The title for Section 1205.0 should be revised as installation and inspection are not addressed in this
section.

RECOMMENDATION:
1205.0 Installation, Testing, and Inspection Flushing.
1205.3 Flushing. Heat sources, system pPiping and tubing shall be flushed after installation with water or a
cleaning solution. Cleaning of the heat source shall comply with the manufacturer’s instructions. The cleaning
solution shall be compatible with all system components and shall be used in accordance with the manufacturer’s
instructions. The heat source shall be disconnected from the piping system or protected with a fine mesh strainer
during flushing to prevent debris from being deposited into the heat source.
SUBSTANTIATION:
The term “heat sources” are being eliminated as this section does not just apply to heating systems and,
in general, equipment does not need to be protected during cleaning; the water paths through boilers,
chillers, etc. are similar to piping.
The title for Section 1205.0 should be revised as installation and inspection are not addressed in this
section.
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RECOMMENDATION:
1205.4 1210.4 Oxygen Diffusion Corrosion. PEX, and PE-RT, and PB tubing in closed hydronic systems
shall contain an oxygen barrier.
Exception: Closed hydronic systems that do not consist of ferrous components that are in contact with the hydronic
fluid.
SUBSTANTIATION:
The exception is necessary as systems with nonferrous materials are not impacted by oxygen diffusion.
PB is also being deleted as PB is not found in Table 1210.1 nor is it commercially available in the U.S.
Lastly, the section is being relocated to Section 1210.4 where all the materials are addressed.

RECOMMENDATION:
1206.0 Pressure and Safety Devices.
1206.1 General. Hydronic Each closed hydronic systems containing pressurized fluids shall be protected against
pressures and temperatures exceeding design limitations with not less than one a pressure and temperature relief
valve. Each closed section of the system in which excessive pressures are capable of developing containing a heat
source shall have a relief valve located so that a section the heat source is not capable of being isolated from a relief
device. Pressure and temperature relief valves shall be installed in accordance with the terms of their listing and the
manufacturer’s installation instructions.
SUBSTANTIATION:
The title for Section 1206.0 should be revised as the section focuses on pressure safety in accordance
with the revisions made to Section 1206.1 through Section 1206.3.
Temperature relief should be eliminated. Temperature is an indirect measure of pressure which is the
safety issue here. Temperature relief is not needed on hydronic systems and seldom if ever installed.
Pressure/temperature relief valves are used only on domestic water systems, which are covered in the
plumbing code.
As written, Section 1206.1 would require pressure relief valves everywhere that can be isolated on a
cooling system; they can warm and water can expand in any section. This does not result in failure
because the valves will leak enough to keep pressure below construction limits. The language was
revised so that any heat producing equipment had to have a valve that could not be isolated.

RECOMMENDATION:
1206.2 Pressurized Vessels. Pressurized vessels shall be provided with overpressure protection by means of a
listed pressure relief valve installed in accordance with the manufacturer’s installation instructions.
SUBSTANTIATION:
Section 1206.2 requires PRVs at every “vessel,” which apparently includes expansion tanks, air
separators, pot feeders, etc. This is not needed. This section is deleted because Section 1206.1 now
addresses valves at heat producing equipment and Chapter 9 and 10 address valves at equipment where
needed.
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RECOMMENDATION:
1206.32 Discharge Piping. The discharge piping serving a temperature relief valve, pressure relief valve, or
combination of both shall be installed in accordance with the following:
(1) have no No valves, obstructions, or means of isolation shall be installed between the relief valve and the heat
producing device; or on the discharge pipe between the safety valve and the atmosphere. and be provided with
the following:
(12) Pipe size shall be eEqual to the size of the valve outlet and shall discharge full size to the termination flood
level of the area receiving the discharge and pointing down.
(23) Materials shall be rated at not less than the operating temperature of the system and approved for such use.
(34) Discharge pipe shall discharge independently by gravity through an air gap into the waste receptor drainage
system or outside of the building, pointing down. with tThe end of the pipe shall not terminate more than 6
inches (152 mm) above the waste receptor, and not exceeding 2 feet (610 mm) and not less than 6 inches (152
mm) above the ground and above the flood level in flood hazard areas and pointing downwards.
(45) Discharge in such a manner that does not cause personal injury or structural damage. Where the operating
temperature exceeds 212°F (100°C), a splash shield or centrifugal separator shall be provided.
(56) No part of such discharge pipe shall be trapped or subject to freezing.
(67) The terminal end of the pipe shall not be threaded.
(78) Discharge from a relief valve into a water heater pan shall be prohibited.
1005.0 Safety or Relief Valve Discharge.
1005.1 General. Pressurized vessels or boilers shall be provided with overpressure protection by means of a listed
pressure relief valve installed in accordance with the manufacturer’s installation instructions.
1005.2 Discharge Piping. The discharge piping serving a temperature relief valve, pressure relief valve shall be
in accordance with Section 1206.2., or combination of both shall have no valves, obstructions, or means of isolation
and provided with the following:
(1) Equal to the size of the valve outlet and shall discharge full size to the flood level of the area receiving the
discharge and pointing down.
(2) Materials shall be rated at not less than the operating temperature of the system and approved for such use.
(3) Discharge pipe shall discharge independently by gravity through an air gap into the drainage system or outside of
the building with the end of the pipe not exceeding 2 feet (610 mm) and not less than 6 inches (152 mm) above
the ground and pointing downwards.
(4) Discharge in such a manner that does not cause personal injury or structural damage.
(5) No part of such discharge pipe shall be trapped or subject to freezing.
(6) The terminal end of the pipe shall not be threaded.
(7) Discharge from a relief valve into a water heater pan shall be prohibited.
1005.3 Splash Shield. Where the operating temperature exceeds 212°F (100°C), the discharge pipe shall be
installed with a splash shield or centrifugal separator.
SUBSTANTIATION:
(1) Clarification is being added of where valves cannot be located which are similar to Section 904.6.
(2) The discharge language in Section 1206.3 has been revised for improvements in accordance with the
following:
(a) Proper elevation, where above a waste receptor, has been revised as 2 feet is too high.
(b) The flood level requirements have been moved to the termination portion of Section 1206.3.
(d) Section 1206.3 was revised for grammatical improvements.
(e) Item (4) regarding “personal injury or structural damage” is vague and not enforceable and basically
the requirements of this section are spelling out how to discharge the relief in a manner that does not
cause injury or damage.
(3) Section 1005.1 has been deleted since it is a repeat of what is already indicated in Chapter 12.
Chapter 12 applies to all hydronic systems including heating systems.
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(4) Section 1005.2 has been revised to address the end user to Section 1206.2 for the discharge
requirements of pressure relief valve. There is no need to be repetitive.
(5) Section 1005.3 has been relocated to new Item (5) of Section 1206.3.

RECOMMENDATION:
1207.0 Heating Appliances and Equipment.
1207.1 General. Heating appliances, equipment, safety and operational controls shall be listed for its intended use
in a hydronic heating system and installed in accordance with the manufacturer’s installation instructions.
1207.2 Boilers. Boilers and their control systems shall comply with Section 1002.0.
1207.2.1 Condensing Boilers. A condensing boiler, in which the heat exchanger and venting system are
designed to operate with condensing flue gases, shall be permitted to be connected directly to the panel heating
system without a protective mixing device.
1207.2.2 Noncondensing Boilers. Where the heat exchanger and venting system are not designed to operate
with condensed flue gases, the boiler shall be permitted to connect directly to the panel heating system where
protected from flue gas condensation. The operating temperature of the boiler shall be more than the fluid
temperature in accordance with the manufacturer’s instructions.
1207.3 Dual-Purpose Water Heaters. Water heaters used for combined space- and water-heating applications
shall be in accordance with the standards referenced in Table 1203.2, and shall be installed in accordance with the
manufacturer’s installation instructions. The total heating capacity of a dual purpose water heater shall be based on
the sum of the potable hot water requirements and the space heating design requirements corrected for hot water first
hour draw recovery.
1207.3.1 Temperature Limitations. Where a combined space- and water-heating application requires water for
space heating at temperatures exceeding 140°F (60°C), a thermostatic mixing valve that is in accordance with ASSE
1017 shall be installed to temper the water supplied to the potable water distribution system to a temperature of
140°F (60°C) or less.
1207.4 Solar Heat Collector Systems. Solar water heating systems used in hydronic panel radiant heating
systems shall be installed in accordance with the Uniform Solar Energy Code and Hydronics Code (USEHC).
SUBSTANTIATION:
(1) Deleted entire section (Section 1207.0 through Section 1207.4) due to the following:
(a) Equipment is already covered in Chapters 9 and Chapter 10. Nothing substantive is added here
that is not already addressed.
(b) Chapter 12 addressed only systems, not equipment.
(c) Section 1207.2 goes without saying as all boilers must comply with all of Chapter 10.
(d) Section 1207.2.1 should be deleted as it goes without saying. All things not disallowed by code
are allowed. There is no reason to focus on panel systems.
(2) Section 1207.2.2 should be deleted due to the following reasons:
(a) Condensation is not just an issue with “panel heating systems.” It can occur on all systems that go
through cold starts, hydronic heat pump systems, and more. There is no reason to focus on panel
systems.
(b) Some noncondensing boilers can handle some limited condensation. This issue should be
addressed by the manufacturer’s installation instructions.
(3) Section 1207.3 should be deleted as it is repetitive to Section 1203.2. No need to say twice.
(4) Section 1207.3.1 should be deleted as temperature limitations for potable water systems are
addressed in the plumbing code. For dual systems, this chapter only applies to the hydronic system;
the plumbing code must be used for the domestic water side of the system.
(5) Section 1207.4 should be deleted as there is no need to reference the end user to the USEHC since
these systems already must meet USEHC.
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RECOMMENDATION:
1208.0 Circulators and Pumps.
1208.1 General. Circulators and pumps shall be listed selected for their intended use based on the heat transfer
medium fluid, intended operating temperature range and pressure. Circulators and pumps shall be installed to allow
for service and maintenance. The manufacturer’s installation instructions shall be followed for correct orientation
and installation.
SUBSTANTIATION:
Section 1208.0 is being revised to include pumps as pumps are also used in hydronic systems.
Section 1208.1 is being revised to include pumps as pumps are also used in hydronic systems.
Furthermore, the requirement for listing is being removed as there is no circulators or pumps that are
specifically listed for an application.

RECOMMENDATION:
1208.2 Mounting. The circulator or pump shall be installed in such a way that strain from the piping is not
transferred to the circulator or pump housing. The circulator and pumps shall be permitted to be directly connected
to the piping, provided the piping is supported on each side of the circulator or pump. Where the installation of a
circulator or pump will cause strain on the piping, the circulator or pump shall be installed on a mounting bracket or
base plate. Where means for controlling vibration of a circulator or pump is required, an approved means for support
and restraint shall be provided.
SUBSTANTIATION:
Section 1208.2 is being revised to include pumps as pumps are also used in hydronic systems.

RECOMMENDATION:
1208.3 Sizing. The selection and sizing of a circulator or pump shall be based on all of the following:
(1) Loop or system head pressure, feet of head (m)
(2) Capacity, gallons per minute (L/s)
(3) Maximum and minimum velocity, feet per second (m/s)
(43) Maximum and minimum temperature, °F (°C)
(54) Maximum working pressure, pounds per square inch (kPa)
(65) Fluid type
SUBSTANTIATION:
Item 3 in Section 1208.3 should be deleted as velocity is not a factor in pump selection. Furthermore,
pumps are being added as they are also used in hydronic systems.
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RECOMMENDATION:
1209.0 Expansion Tanks.
1209.1 Where Required General. An expansion tank shall be installed in every each closed hydronic system to
control system pressure due to thermal expansion. Secondary hot water systems, that are isolated from the primary
system by a heat exchanger shall install a separate expansion tank and pressure relief valve. Expansion tanks shall be
of the closed or open type. Expansion tanks used in hydronic systems shall comply with the requirements of ASME
Boiler and Pressure Vessel Code Section VIII where the system is designed to operate at more than 30 pounds-force
per square inch (psi) (207 kPa). Tanks shall be rated for the pressure of the system. Expansion tanks shall be
accessible for maintenance and shall be installed in accordance with the manufacturer’s installation instructions.
1209.2 Systems with Closed Expansion Tanks. A closed expansion tank shall be sized based on the capacity
of the system. The minimum size of the tank shall be determined in accordance with Section 1004.4 and shall be
equipped with an airtight tank or other air cushion that is consistent with the volume and capacity of the system.
Tanks shall be equipped with a drain valve and a manual air vent. Tanks shall be located in accordance with the
manufacturer’s instructions unless otherwise specified by the system design. Each tank shall be equipped with a
shutoff device that will remain open during operation of the heating system. Valve handles shall be locked open or
removed to prevent from being inadvertently shut off.
1209.2 Installation. Expansion tanks shall be accessible for maintenance and shall be installed in accordance with
the manufacturer’s installation instructions. Each tank shall be equipped with a shutoff device that will remain open
during operation of the heating system. Valve handles shall be locked open or removed to prevent from being
inadvertently shut off. Provisions shall be made for draining the tank without emptying the system. Expansion tanks
shall be securely fastened to the structure. Supports shall be capable of carrying twice the weight of the tank filled
with water without placing a strain on connecting piping. Hot-water-heating systems incorporating hot water tanks
or fluid relief columns shall be installed to prevent freezing under normal operating conditions.
1209.3 Systems with Open Expansion Tanks. An open expansion tank shall be located not less than 36
inches (914 mm) above the highest point in the system and shall be sized based on the capacity of the system. An
overflow with a diameter of not less than one-half the size of the water supply or not less than 1 inch (25 mm) in
diameter shall be installed at the top of the tank. The overflow shall discharge through an air gap into the drainage
system. Isolation valves shall not be installed in the piping between the heat-distribution system and the expansion
tank. Tanks shall be located in accordance with the manufacturer’s instructions unless otherwise specified by the
system design. Each tank shall be equipped with a shutoff device that will remain open during operation of the
heating system. Valve handles shall be locked open or removed to prevent from being inadvertently shut off.
1209.3 Open-Type Expansion Tanks. Open type expansion tanks shall be located not less than 3 feet (914
mm) above the highest point of the system. An overflow with a diameter of not less than one-half the size of the
supply or not less than 1 inch (25 mm) in diameter shall be installed at the top of the tank. The overflow shall
discharge through an air gap into the drainage system.
1209.4 Closed-Type Tanks. Closed-type expansion tanks shall be designed for a hydrostatic test pressure of two
and one-half times the allowable working pressure of the system. Expansion tanks for systems designed to operate at
more than 30 pounds-force per square inch (psi) (207 kPa) shall comply with ASME BPVC Section VIII.
1209.5 Sizing. Expansion tanks shall be sized to accept the full expansion volume of the fluid in the system.
1004.0 Expansion Tanks.
1004.1 General. An expansion tank shall be installed in a hot-water-heating system as a means for controlling
increased pressure caused by thermal expansion. Expansion tanks shall be of the closed or open type and securely
fastened to the structure. Tanks shall be rated for the pressure of the system. Supports shall be capable of carrying
twice the weight of the tank filled with water without placing a strain on connecting piping.
Hot-water-heating systems incorporating hot water tanks or fluid relief columns shall be installed to prevent
freezing under normal operating conditions.
1004.2 Open-Type Expansion Tanks. Open type expansion tanks shall be located not less than 3 feet (914
mm) above the highest point of the system. Such tanks shall be sized based on the capacity of the system. An
overflow with a diameter of not less than one-half the size of the supply or not less than 1 inch (25 mm) in diameter
shall be installed at the top of the tank. The overflow shall discharge through an air gap into the drainage system.
1004.3 Closed-Type Systems. Closed-type systems shall have an airtight tank or other approved air cushion
that will be consistent with the volume and capacity of the system, and shall be designed for a hydrostatic test
pressure of two and one-half times the allowable working pressure of the system. Expansion tanks for systems
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designed to operate at more than 30 pounds-force per square inch (psi) (207 kPa) shall comply with ASME BPVC
Section VIII. Provisions shall be made for draining the tank without emptying the system.
1004.4 Minimum Capacity of Closed-Type Tank. The minimum capacity for a gravity-type hot water system
expansion tank shall be in accordance with Table 1004.4(1). The minimum capacity for a forced-type hot water
system expansion tank shall be in accordance with Table 1004.4(2), or Equation 1004.4. Equation 1004.4 shall not be
used for diaphragm-type expansion tanks.
(Equation 1004.4)
Where:
Vt = Minimum volume of expansion tank, gallons
Vs = Volume of system, not including expansion tank, gallons
t
= Average operating temperature, °F
Pa = Atmospheric pressure, feet H2O absolute
Pf = Fill pressure, feet H2O absolute
Po = Maximum operating pressure, feet H2O absolute
For SI units: 1 gallon = 3.785 L, °C = (°F-32)/1.8, 1 foot of water = 2.99 kPa
(renumber remaining sections)
TABLE 1005.4(1)
1
EXPANSION TANK CAPACITIES FOR GRAVITY HOT WATER SYSTEMS
TABLE 1005.4(2)
1
EXPANSION TANK CAPACITIES FOR FORCED HOT WATER SYSTEMS

SUBSTANTIATION:
The provisions for expansion tanks should be revised for the following reasons:
• Expansion tanks are included in both Chapter 10 and Chapter 12. They should be in Chapter 12
since they are required for all closed systems not just heating systems. Therefore, the sections in
Chapter 10 (Section 1004.1) should be combined with Section 1209.1 for ease of use.
• The term “each closed” is being added as expansion tanks are only needed on closed hydronic
systems due to thermal expansion, not on open systems.
• The requirement for a separate tank for systems separated by a heat exchanger is not needed since
a tank is already required for each closed system.
• The requirement for ASME construction should be triggered based on pressure to be consistent with
ASME BPVC Section IV and the language now in Chapter 10. This is deleted from Section 1209.1
and included in Section 1209.4, relocated from Section 1009.3.
• There is no need to distinguish between open (vented) and closed tanks with respect to installation.
Their requirements are merged to reduce repetition.
• Both open and closed tanks require a means to drain the tank for service. For closed tanks, this is
needed to adjust pre-charge in the case where it is not set at the factory. The draining requirement is
relocated to apply to both types of tanks.
• It appears that the equation used to size expansion tanks is an approximation developed for small
heating systems at typical pressures. However, it is wrong for many other applications, possibly
causing tanks to be undersized. At temperatures typical of chilled water and closed-circuit condenser
water systems, the equation can result in negative tank size, clearly incorrect. Correct equations can
be
found
in
the
ASHRAE
Handbook,
this
article:
https://app.box.com/TEUnderstandingExpansionTanks, and manufacturer’s selection sheets and software. The equations
are actually not all the useful without knowing how to determine the variables used such as precharge
and maximum pressure. The Task Group determined that the equations are in fact too complex to be
in the code and therefore unenforceable. Sizing tanks is actually fairly complex and should be left to
the engineer of record. The system is protected with relief valves so there is not a safety issue if tanks
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are undersized. Therefore, Section 1209.5 simply states the fundamental requirement without
including the equations.

RECOMMENDATION:
1210.1 Piping, Tubing, and Fittings. Hydronic pipe and tubing shall comply with the applicable standards
referenced in Table 1210.1 and shall be approved for use based on the intended purpose. Materials shall be rated for
the operating temperature and pressure of the system and shall be compatible with the type of transfer medium. Pipe
fittings and valves shall be approved for the installation with the piping, materials to be installed and shall be in
accordance with the applicable standards referenced in Table 1210.1. Where required, Eexterior piping shall be
protected against freezing, and UV radiation, corrosion and degradation. Embedded pipe or tubing shall comply with
Section 1221.2.
SUBSTANTIATION:
The requirement regarding exterior piping and corrosion protection is too vague; all piping will corrode
and degrade eventually. Piping in mild climates need not be protected against freezing and only some
piping materials need protection against UV, therefore, the language from the 2012 code which included
“where required” to qualify the requirement was added.

RECOMMENDATION:
1210.3 Hangers and Supports. Pipe and tubing shall be supported in accordance with Table Section 313.3.
Equipment that is part of the piping system Systems with valves, circulators, and expansion tanks shall be provided
with additional support in accordance with this code and manufacturer’s installation instructions.
SUBSTANTIATION:
Section 1210.3 is being revised as Table 313.3 is not the only part of the referenced table (Table 313.3).
The whole section should be referenced as it was in the 2012 edition of the UMC. Furthermore, the list of
equipment in Section 1210.3 that may require added supported is incomplete, therefore, the sentence
was made to be more generic.

RECOMMENDATION:
1210.4 Underground Piping. Piping located within a building and in, or under, a concrete floor slab resting on
the ground shall be installed in accordance with the following:
(1) Ferrous piping shall be galvanized and covered with an approved protective coating.
(2) Copper tubing shall be installed without joints.
(3) Plastic piping shall be installed in accordance with the manufacturer’s installation instructions.
SUBSTANTIATION:
Section 1210.4 is being added as there is no direction for the end user for the installation of underground
piping systems. Furthermore, similar language was addressed in the 2012 edition of the UMC. The
underground piping requirements were inadvertently removed as the entire Chapter 12 was revised in the
2015 edition.
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RECOMMENDATION:
1211.1 General. Joints and connections shall be of an approved type. Joints shall be gas and watertight and
designed for the pressure of the hydronic system. Changes in direction shall be made by the use of fittings or with
pipe bends having a radius of not less than six times the outside diameter of the tubing. Pipe bends shall have a
radius of not less than six times the outside diameter of the tubing or shall be in accordance with the manufacturer's
installation instructions. Joints between pipe and fittings shall be installed in accordance with the manufacturer’s
installation instructions.
SUBSTANTIATION:
Section 1211.1 was revised as it provides directions for those installers that do not have the
manufacturer’s installation instructions. Furthermore, it will promote correlation and consistency with the
2015 Uniform Solar Energy and Hydronics Code (USEHC).

RECOMMENDATION:
1211.13.1 Copper or Copper Alloy Pipe or Tubing to Threaded Steel Pipe Joints. Joints from between
copper or copper alloy pipe or tubing to threaded steel pipe shall be made by the use of copper alloy adapter, copper
alloy nipple [minimum 6 inches (152 mm)], dielectric fitting, or dielectric union in accordance with ASSE 1079.
The joint between the copper or copper alloy pipe or tubing and the fitting shall be a soldered, brazed, flared, or
pressed joint and the connection between the threaded pipe and the fitting shall be made with a standard pipe size
threaded joint.
SUBSTANTIATION:
Section 1211.13.1 creates confusion and misses the point. The issue is copper to steel not whether the
joint is threaded. The last sentence should be deleted because joints are addressed elsewhere and is not
relevant to this section.

RECOMMENDATION:
1212.0 Service Valves.
1212.2 Where Required. Valves shall be installed in hydronic piping systems in accordance with Section 1212.3
through Section 1212.11.for the following hydronic system components to permit cleaning, inspection, or repair
without shutting down or draining other parts of the system:
(1) Serviceable equipment, manifolds, components, and appliances.
(2) Pumps and circulators
(3) Pressure reducing valves
(4) Air removal devices and air vents
Exception: Equipment and components interconnected with piping less than 10 feet (3048 mm) shall be permitted
to be isolated as an assembly.
1212.3 Heat Exchanger. Isolation valves shall be installed on the supply and return side of the heat exchanger.
1212.4 Pressure Vessels. Isolation valves shall be installed on connections to pressure vessels.
1212.5 Pressure Reducing Valves. Isolation valves shall be installed on both sides of a pressure reducing
valve.
1212.6 Equipment, Components, and Appliances. Serviceable equipment, components, and appliances
within the system shall have isolation valves installed upstream and downstream of such devices.
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1212.7 Expansion Tank. Isolation valves shall be installed at connections to non-diaphragm-type expansion
tanks.
1212.8 Flow Balancing Valves. Where flow balancing valves are installed, such valves shall be capable of
increasing or decreasing the amount of flow by means of adjustment.
1212.9 Mixing or Temperature Control Valves. Where mixing or temperature control valves are installed,
such valves shall be capable of obtaining the design water temperature and design flow requirements.
1212.10 Thermosiphoning. An approved type check valve shall be installed on liquid heat transfer piping to
control thermosiphoning of heated liquids.
1212.11 Air Removal Device or Air Vents. Isolation valves shall be installed where air removal devices or
automatic air vents are utilized to permit cleaning, inspection, or repair without shutting the system down.
SUBSTANTIATION:
Section 1212.2 is being revised due to the following reasons:
(1) Focus is to isolate equipment for service and not to other valve types, which really are not issues that
should be addressed by the code.
(2) Revised to be more generic rather than addressing each type of equipment. Section 1212.3 through
Section 1212.11 were not included because they say nothing useful.
(3) The exception is to allow close coupled equipment to be isolated with two valves rather than one on
each side of the equipment. Example: boiler pump and boiler are often treated as one assembly.
(4) Thermosiphoning is almost never a problem in hydronic systems and where it is, the engineer can
address it.
(5) Section 1212.3 through Section 1212.11 includes no requirements.
(6) The title to Section 1212.0 is being revised, as the focus should be to isolate equipment for service
and not to other valves types, which is not an issue that should be addressed by the code.

RECOMMENDATION:
1213.0 System Controls.
1213.1 Water Temperature Controls. A heat source or system of commonly connected heat sources shall be
protected by a water-temperature-activated operating control to stop heat output of the heat source where the system
water reaches a pre-set operating temperature.
SUBSTANTIATION:
Section 1213.1 creates confusion and may cause problems in the field. Furthermore, equipment safety
provisions are already addressed in Chapter 9 and Chapter 10. Lastly, the provisions seem to address
energy requirements which are outside the scope of the UMC.

RECOMMENDATION:
1213.2 Radiant Floor Heating Panels. Radiant floor heating panels shall be protected with a high-limit control
set 20°F (11°C) above the maximum design water temperature for the panel to prevent the introduction of heat into
the panel. The high-limit setting shall not exceed the temperature rating for the pipe and shall be equipped with a
manual reset.
SUBSTANTIATION:
Section 1213.2 should be deleted as it is not specific in regards to the location the device is to be installed
or what is to be controlled (pumps or heat source), therefore unenforceable.
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RECOMMENDATION:
1213.3 Operating Steam Controls. A steam heat source or system of commonly connected steam heat sources
shall be protected by a pressure-actuated control to shut off the fuel supply where the system pressure reaches a preset operating pressure.
SUBSTANTIATION:
Section 1213.3 is being deleted as it is already addressed in Section 904.4 and in Chapter 10; therefore
redundant.

RECOMMENDATION:
1213.3.1 Water-Level Controls. A primary water-level control shall be installed on a steam heat source to
control the water level in the heat source. The control shall be installed in accordance with the manufacturer’s
installation instructions.
SUBSTANTIATION:
Section 1213.3.1 is being deleted as it is already addressed in Section 904.5 and in Chapter 10; therefore
redundant.

RECOMMENDATION:
1213.4 Occupied Spaces. An air-temperature-sensing device shall be installed in the occupied space to regulate
the operation of the heat-distribution system.
SUBSTANTIATION:
Section 1213.4 should be deleted as it is an energy conservation requirement which is already addressed
in ASHRAE 90.1 and ASHRAE 90.2; and the energy code.

RECOMMENDATION:
1213.5 1201.6 Return-Water Low-Temperature Protection. Where a minimum return-water temperature to
the heat source is specified by manufacturer, the heating system shall be designed and installed to ensure meet or
exceed that the minimum return-water temperature is maintained during the normal operation of the heat source.
SUBSTANTIATION:
Section 1213.5 should be relocated to Section 1201.6 as it is a general requirement. The current
language forces heat sources to run at the minimum temperature. Furthermore, the modifications will be
consistent with changes made to CSA B214.
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RECOMMENDATION:
1214.0 Pressure and Flow Controls.
1214.1 Balancing. A means for balancing distribution loops, heat emitting devices, and multiple-boiler
installations shall be provided in accordance with the manufacturer’s instructions. A means for balancing and flow
control shall include the piping design, pumping equipment, or balancing devices.
SUBSTANTIATION:
Section 1214.0 and Section 1214.1 are being deleted as they are “heating-system-centric” rather than
addressing all hydronic systems. The requirements seem to only apply to heating systems which
excludes cooling systems. Furthermore, Section 1214.1 is unnessary as balancing is already covered in
Section 314.0.

RECOMMENDATION:
1214.2 Low-Water Control. Direct-fired heat sources within a closed heating system shall have a low-water fuel
cut-off device, except as specified in Section 1214.3. Where a low-water control is integral with the heat source as
part of the appliance’s integrated control, and is listed for such use, a separate low-water control shall not be
required. An external cut-off device shall be installed in accordance with the heat-source manufacturer’s installation
instructions. No valve shall be located between the external low-water fuel cut-off and the heat-source unit. Where a
pumped condensate return is installed, a second low-water cut-off shall be provided.
SUBSTANTIATION:
Section 1214.2 should be deleted as low water controls are already addressed in Section 904.5, Section
1008.0, Section 1009.0, Section 1003.2.1, and Table 1003.2.1 in much more detail.

RECOMMENDATION:
1214.3 Flow-Sensing Devices. A direct-fired heat source, requiring forced circulation to prevent overheating,
shall have a flow-sensing device installed with the appliance or such device shall be integral with the appliance. A
low-water fuel cut-off device shall not be required.
SUBSTANTIATION:
Section 1214.3 should be deleted as such requirement would be covered by the manufacturer’s listing.
Furthermore, not all boilers require flow switches.
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RECOMMENDATION:
1214.4 Automatic Makeup Water. Where an automatic makeup water supply fill device is used to maintain the
water content of the heat-source unit, or any closed loop in the system, the makeup supply shall be located at the
expansion tank connection.
A pressure-reducing valve shall be installed on the makeup water feed line. The pressure of the feed line shall
be set as specified in the design of the system, and connections to potable water shall be in accordance with Section
1202.0 to prevent contamination due to backflow.
1201.7 Automatic Makeup Water. Where an automatic makeup water supply fill device is used to maintain the
water content of the heat-source unit, or any closed loop in the system, the makeup supply shall be located at the
expansion tank connection or other approved location.
A pressure-reducing valve shall be installed on the makeup water feed line. The pressure of the feed line shall
be set as specified in the design of the system.
SUBSTANTIATION:
Section 1214.4 is being revised as there are other locations where a makeup water supply fill device can
be installed. Furthermore, the last sentence is being deleted as potable water supply is within the scope
of the plumbing code.

RECOMMENDATION:
1214.5 1201.8 Differential Pressure Regulation. (remaining text unchanged)
1214.5.1 Differential Pressure Bypass Valve. Where a differential pressure bypass valve is used for the
purpose specified in Section 1214.5, it shall be installed and adjusted to provide bypass of the distribution system
where the zones are closed.
SUBSTANTIATION:
Section 1214.5.1 is being deleted as it is unenforceable. The AHJ will not know if the criteria for the
distribution zones are being met.

RECOMMENDATION:
1214.6 Air-Removal Device. Provision shall be made for the removal of air in the heat-distribution piping
system. The airremoval device shall be located in the area of the heat-distribution piping system where air
accumulates. Air-removal devices shall be installed to facilitate their removal for examination, repair, or
replacement.
1214.7 1201.9 Air-Separation Air Elimination Device. An air-separation device A means to eliminate air
shall be installed on a closed heat-distribution hydronic system. The device shall be located in accordance with the
manufacturer’s installation instructions or at the point in the heat-distribution system where there is no pressure
change and the water in the heat-distribution system is at the highest temperature.
1214.8 Secondary Loops. Secondary loops that are isolated from the primary heat-distribution loop by a heat
exchanger shall have an air-removal device or an air-separation device in accordance with Section 1214.6 or Section
1214.7.
SUBSTANTIATION:
Section 1214.7 is being revised as the current language is too prescriptive and an explanation of required
devices is not addressed. The proposed modification in Section 1214.7 will require that all closed
hydronic systems have a means to eliminate air from the system. Section 1214.6 is being deleted as it
already addressed in revised Section 1214.7 (new Section 1201.8). Section 1214.8 is being deleted as
Section 1214.7 (new Section 1201.8) states that all closed hydronic systems should have a means for

17

removing air from the system. Section 1214.7 is being relocated as air elimination is a general
requirement for hydronic systems.

RECOMMENDATION:
1215.0 Hydronic Space Heating.
1215.4 Balancing. System loops shall be installed so that the design flow rates are achieved within the system.
1215.2 Installation. Heat-distribution units shall be installed in accordance with the manufacturer’s installation
instructions and this code.
1215.3 Freeze Protection. Hydronic heat-distribution units or other system components shall be designed,
installed, and protected from freezing.
1215.1 General. Based on the system design, the heat-distribution units shall be selected in accordance with the
manufacturer’s specifications.
SUBSTANTIATION:
Section 1215.0 through Section 1215.4 should be deleted for the following reasons:
(1) There are no substantive provisions addressed in Section 1215.1 and Section 1215.2.
(2) Section 1215.3 should be deleted as section 1210.1 already requires protection against freezing.
(3) Section 1215.4 is unnecessary as Section 314.0 already requires systems heating, ventilating, and air
conditioning systems (including hydronic systems) to be balanced.

RECOMMENDATION:
1215.5 1201.10 Heat Transfer Medium Fluid. The ignitable flash point of a transfer fluid in a hydronic piping
system shall be a minimum of 50°F (28°C) above the maximum system operating temperature. The transfer fluid
shall be compatible with the makeup water supplied to the system.
SUBSTANTIATION:
Section 1215.5 should be relocated to the general section (1201.0) of Chapter 12 as it is applies to all
fluids in a hydronic systems. Furthermore, the term “medium” is being revised to “fluid” for consistency
with language used and with the definition of “hydronics.” The term ignitable is being added to be
consistent with the established definition meaning for “flash point.”

RECOMMENDATION:
1216.2 Sloping for Two-Pipe System. Two-pipe steam system piping and heat-distribution units shall be
sloped down at not less than 1⁄8 inch per foot (10.4 mm/m) in the direction of the steam flow unless otherwise
approved by the Authority Having Jurisdiction.
1216.3 Sloping for One-Pipe System. One-pipe steam system piping and heat-distribution units shall be
sloped down at not less than 1⁄8 inch per foot (10.4 mm/m) towards the steam boiler, without trapping unless
otherwise approved by the Authority Having Jurisdiction.
SUBSTANTIATION:
Section 1216.2 and Section 1216.3 needs revision as slope is not always possible so alternatives, such
as upsizing piping, should be allowed when approved.
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RECOMMENDATION:
1216.4 Automatic Air Vents. Steam automatic air vents shall be installed to eliminate air pressure in heatdistribution units on gravity steam piping systems. Steam traps shall be installed on pump and receiver condensate
systems to eliminate negative pressures in coils and heat exchangers on a low-pressure steam system. Air vents shall
not be used on a vacuum system.
SUBSTANTIATION:
Section 1216.4 creates confusion as it seems to be mixing up the functions of steam traps with those of
vacuum breakers. You can get steam traps with vacuum breaker valve options but the basic function of a
steam trap does not achieve the intent of letting air back into a system. Therefore, the second sentence
should be deleted to avoid confusion.

RECOMMENDATION:
1216.5 Condensate Flow. System piping shall be installed to allow condensate to flow from the steam trap to the
condensate tank receiver or steam boiler either by gravity or pump-assisted.
SUBSTANTIATION:
The requirements in Section 1216.5 do not say anything substantive with or without the proposed
modifications. However, the modifications makes the provisions more general, e.g. for one-pipe systems
without traps and where gravity return is not always possible.

RECOMMENDATION:
1216.6 Steam-Distribution Piping. Where multi-row elements are installed in an enclosure, they shall be top
fed and piped in parallel down to the steam trap. A single steam trap for each row of heating elements shall be
installed. Where the size of the return header is increased by a minimum of one pipe size, a single steam trap shall
be permitted to be installed for multiple rows. Where multiple steam unit heaters are installed, an individual steam
trap for each unit shall be installed.
SUBSTANTIATION:
This section is overly prescriptive and terms are not well defined – what is a “multi-row element” and what
type of enclosure? There are numerous safe methods to pipe coils.

RECOMMENDATION:
1217.1 Installation. Radiant heating and cooling panels shall be installed in accordance with the system design.
SUBSTANTIATION:
Section 1217.1 should be deleted as it is a contractual issue and not a code issue.
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RECOMMENDATION:
1217.2 Radiant Under-Floor Heating. Floor finished surface temperatures shall not exceed the following
temperatures for space heating applications:
(1) 85°F (29°C) in general applicationsdwellings, buildings, or structures.
(2) 85°F (29°C) in occupancies where prolonged foot contact with the floor, and solid or laminated hardwood
flooring.
(32) 90°F (32°C) in bathrooms and indoor swimming pools.
The radiant heating panel system temperature shall not exceed the maximum temperature rating of the materials
used in the construction of the radiant heating panel system. The radiant panel shall be protected with a high-limit
control in accordance with Section 1213.2.
SUBSTANTIATION:
(1) Section 1217.2 is being revised to apply to both in- and under-slab systems and the word “panel” is
changed to “system” since in-slab systems have no panels.
(2) Section 1217.2(1) for temperature limitations is being revised as it is for comfort applications; some
process applications will have higher temperatures.
(3) Section 1217.2(2) for temperature in areas with “prolonged foot contact” is being deleted as it is not
enforceable and also because it does not matter given the temperature is the same as the general
limit.

RECOMMENDATION:
1217.3 Chilled Water Radiant Cooling Systems. Chilled water Radiant cooling systems for cooling shall be
designed to minimize the potential for condensation. Chilled water piping, valves, and fittings shall be insulated and
vapor sealed to prevent surface condensation.
SUBSTANTIATION:
The language is in the radiant section so it should state radiant cooling. The proposed modification will
address panel and distribution system.

RECOMMENDATION:
1217.3 Chilled Water Systems. Chilled water systems for cooling shall be designed to minimize the potential
for condensation. To prevent condensation on any cooled radiant surface, the supply water temperature for a radiant
cooling system shall be not less than 3˚F (2˚C) above the anticipated space dewpoint temperature, or in accordance
with the manufacturer’s recommendation. Chilled water piping, valves, and fittings shall be insulated and vapor
sealed to prevent surface condensation.
1217.4 Dehumidification. A chilled ceiling or chilled floor panels used for space cooling shall be installed in a
humidity-controlled environment. An air handling device that removes humidity shall be incorporated into the
system to keep the relative humidity below 70 percent. A humidity sensor shall be installed within the space to turn
off the panels where the surface approaches the dew point.
SUBSTANTIATION:
The proposed language addresses the potential for condensation, during operation, and radiant cooling
system. The proposed language is not intended to supersede the previous proposed language to Section
1217.3. Section 1217.4 should be deleted as it is no longer needed since it is addressed in the revisions
to Section 1217.3. Section 1217.4 implies that the space will need to be dehumidified but making the
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water warmer has the same benefit. Furthermore, the current language requires dehumidification in
buildings where it is, physically, not necessary.

RECOMMENDATION:
1217.5 Tube Placement. Hydronic radiant panel tubing shall be installed in accordance with the manufacturer’s
installation instructions and system design. The length of continuous tubing from a supply-and-return manifold shall
not exceed the lengths specified by the manufacturer or, in the absence of manufacturer’s specifications, the lengths
specified in Table 1217.5. Actual loop lengths shall be determined by spacing, number of loops, flow rate, and
pressure drop requirements, as specified in the system design.
For the purpose of system balancing, each individual loop shall have a tag securely affixed to the manifold to
indicate the length of the loop, and the room(s) and area(s) served.
In a single-zone multiple-manifold installation, balanced flow through manifolds shall be as specified in Section
1215.4.
SUBSTANTIATION:
Section 1217.5 should be revised by removing language that is considered a contractual issue and not a
code issue. The last sentence pertaining to balancing is being deleted as Section 314.0 already requires
hydronic systems to be balanced.

RECOMMENDATION:
1217.6 Poured Floor Structural Concrete Slabs Systems (Thermal Mass). Where tubing is embedded in
a structural concrete slab such tubes shall not be larger in outside dimension than one-third of the overall thickness
of the slab and shall be spaced not less than three diameters on center. The top of the tubing shall be embedded in
the slab not less than 2 inches (51 mm) below the surface.
SUBSTANTIATION:
Section 1217.6 is being revised to be consistent with the requirements in the 2015 USEHC in regards to
“structural” concrete slabs. Furthermore, such language was also accepted by the TCC for the USEHC.
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RECOMMENDATION:
1217.6 Poured Floor Systems (Thermal Mass). Where tubing is embedded in a concrete slab such tubes shall
not be larger in outside dimension than one-third of the overall thickness of the slab and shall be spaced not less than
three diameters on center except within 10 feet (3048 mm) of the distribution manifold. The top of the tubing shall
be embedded in the slab not less than 2 inches (51 mm) below the surface.
SUBSTANTIATION:
1. Thermal mass should be deleted as it is unnecessary and creates confusion.
2. An exception is made for piping around the manifold where it is generally impossible to maintain the
specified spacing. An example from one of our projects is shown below. Near the manifold, the
spacing must be tight. This is true of almost all floor applications.
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RECOMMENDATION:
1217.6.2 Insulation. Where a poured concrete radiant floor system is installed in contact with the soil, not less
than R-5 insulation shall be installed and shall be placed between the soil and the concrete; extend to the outside
edges of the concrete; and be placed on all slab edges.
Where a poured concrete radiant floor system is installed on grade, not less than R-5 insulation shall be installed
and placed on vertical slab edges.
Where a poured concrete radiant floor system is installed within a habitable space above and below, the total Rvalue of the floor system below the concrete slab shall be more than the total R-value of the material lying above the
concrete slab and the floor system shall have not less than a R-3 value.
SUBSTANTIATION:
In Section 1217.6.2, the second paragraph seems no different than the first paragraph in application or
requirement; therefore, it should be deleted.
Furthermore, the third paragraph is not needed as there is no reason for such requirement in a code.
Many designs, such as the European Isotherm system (thermally activated building systems), rely upon
heat transfer to the space through both the top and the bottom of the slab. The requirement does not
make any sense. It seems to say that the insulation value of the floor system (assumed to be below the
slab) shall be the greater of either R number or the insulation value of the material lying above the slab.
Anyone designing a radiant slab for thermal delivery through the top of the slab would require the slab
coverings to have much less than R-3 insulation value. In any case, this is a design issue and not a code
issue and must be deleted.

RECOMMENDATION:
1217.6.3 Joist Systems and Subfloors. Where tubing is installed below a subfloor, the tube spacing shall be in
accordance with the system design and joist space limitations.
Where tubing is installed above or in the subfloor, the tube spacing shall not exceed 12 inches (305 mm) centerto-center for living areas.
Where tubing is installed in the joist cavity, the cavity shall be insulated with not less than R-12 material.
An air space of not less than 1 inch (25.4 mm) and not more than 23 inches (5176 mm) shall be maintained
between the top of the insulation and the underside of the floor unless a conductive plate is installed.
Where tubing is installed above or in the subfloor and not embedded in concrete, the floor assembly shall be
insulated with not less than R-12 material below the tubing.
1217.6.4 Wall and Ceiling Panels. Where piping is installed in the wall stud cavity or the ceiling joist cavity,
the cavity shall be insulated with not less than R-12 material. The insulation shall be installed in such a manner as to
prevent heating or cooling loss from the space intended to be controlled.
An air space of not less than 1 inch (25.4 mm) and not more than 23 inches (51 76 mm) shall be maintained
between the insulation and the interior surface of the panel unless a conductive plate is installed.
SUBSTANTIATION:
Section 1217.6.3 is being revised as the first sentence says nothing substantive. In Section 1217.6.3 and
Section 1217.6.4, the 2 inch air space is being revised to be within 1 inch to 3 inches for proper system
performance. The proposed language includes a minimum and maximum air space, whereas before there
was only a minimum.
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RECOMMENDATION:
1217.7.1 Electric Heating Panel Systems. Clearances for electric heating panels or between outlets, junction
boxes, mounting luminaries, ventilating, or other openings shall comply with NFPA 70.
SUBSTANTIATION:
This chapter is about hydronic systems and electrical systems are not in the scope. Furthermore, the
definition of “hydronics” indicates that it involves the circulation of fluid through a system of piping or
tubing.

RECOMMENDATION:
1217.7.2 Radiant Wall and Ceiling Panels. Radiant panels attached to wood, steel, masonry, or concrete
framing members shall be fastened by means of anchors, bolts, or approved expansion screws of sufficient size and
anchorage to support the loads applied. In high moisture areas, panels shall be installed with corrosion-resistant
fasteners. Piping systems shall be designed for thermal expansion to prevent the load being transmitted to the panel.
SUBSTANTIATION:
Section 1217.7.2 is being revised as the term “high moisture areas” is not well enough defined to be
enforceable.

RECOMMENDATION:
1220.1 General. Additional heating loads shall be sized in accordance with one of the following methods and the
required additional capacity shall be added to the primary heat source.
(1) Methods included in this chapter.
(2) Other approved engineering methods acceptable to the Authority Having Jurisdiction.
(3) Sizing guidelines included in the manufacturer’s instructions.
Where an auxiliary system is deemed to be in use only in seasons other than winter, it shall not be required to be
combined with the space heating requirement in the winter. The heat source shall be sized to the level of the highest
total seasonal load.
SUBSTANTIATION:
Section 1220.1 is being deleted as there is nothing substantive or enforceable.

RECOMMENDATION:
1220.2 1201.6 Use of Chemical Additives and Corrosive Fluids. Where auxiliary systems contain
chemical additives, corrosive fluids, or both not intended or designed for use in the primary system, a double wall
heat exchanger shall be used in accordance with Section 1218.1. The c Chemical additives in the auxiliary hydronic
systems shall be compatible with auxiliary system components and accepted for use by the heat exchanger
component manufacturers.
SUBSTANTIATION:
Protecting domestic water systems is addressed in the plumbing code. If the intent is to separate systems
with glycol and those without, then double wall heat exchangers are not required. That is only needed for
glycol to potable water. The provisions pertaining to chemical additives shall be revised as it pertains to
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all hydronic systems and not just auxiliary systems. Furthermore, it shall be relocated to the general
section of Chapter 12.

RECOMMENDATION:
1220.0 Auxiliary Snow and Ice Melt Systems
1220.3 Snow and Ice Melt Controls. An automatic thermostatically operating control device that controls the
supply hydronic solution temperature to the snow and ice melt area shall be installed in the system. A means shall be
provided to prevent low return hydronic solution temperature, as specified in Section 1213.5. Snow melt auxiliary
systems shall be protected from freezing with an approved hydronic solution. The circulating heat transfer fluid shall
be a mixture of propylene glycol or ethylene glycol, and water. Automotive antifreeze shall not be used.
1220.4 Freeze Protection. Snow and ice melt systems shall be protected from freezing with a mixture of
propylene glycol or ethylene glycol, and water or other approved fluid. Automotive antifreeze shall not be used.
SUBSTANTIATION:
Section 1220.3 is being revised by separating the freeze protection and controls requirements for snow
and ice melt systems. Furthermore, the language pertaining to Section 1213.5 is being deleted as the end
user is already required to comply with Section 1213.5. In Section 1220.4, freeze protection fluids are
made to be more generic. There are various freeze protection approaches and additives.
In regards to Section 1220.0, once the non-substantive sections are removed, this section is only about
snow and ice melting.

RECOMMENDATION:
1220.3.1 Tube Placement. Snow melt tubing shall be installed in accordance with the manufacturer’s installation
instructions and with the tubing layout and spacing as specified in the system design. Except for distribution mains,
tube spacing that is shown in the design as center-to-center and the individual loop lengths shall be installed with a
variance of not more than ±10 percent from the design.
The length of continuous tubing from a supply-and-return manifold arrangement shall not exceed the lengths
specified by the manufacturer’s installation instructions and system design or, in the absence of manufacturer’s
specifications, the lengths specified in Table 1220.3.1. Actual loop lengths shall be determined by spacing, flow
rate, temperature, and pressure drop, as specified in the system design.
SUBSTANTIATION:
Section 1220.3.1 should be revised as it is not possible to maintain the tube spacing listed right at the
manifold. The term “specified” design is a contractual issue and should not be a code requirement.
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RECOMMENDATION:
1220.3.3 Slab Penetration Tube and Joint Protection. Where embedded in or installed under a concrete
slab, tubing shall be protected from damage at penetrations of the slab with a protective pipe sleeve. The space
between the tubing and sleeve shall be sealed. The tubing at the location of an expansion joint in a concrete slab
shall be encased in a protective pipe sleeve that covers the tubing not less than 12 inches (305 mm) on either side of
the joint or the tubing shall be installed below the slab.
SUBSTANTIATION:
Section 1220.3.3 requires sleeving “...at the location of a joint in concrete...” not specifying whether the
joint is for expansion or control, while the equivalent section for heating (Section 1217.6.1) only requires
sleeves for expansion joints. This should be brought up for committee discussion and clarified if the
committee feels the need. It is not known whether the text, as written, was intentionally different between
the two very similar sections, or just accidentally written slightly differently.

RECOMMENDATION:
1220.3.6 Testing and Flushing. Testing and flushing of auxiliary systems shall be in accordance with Section
1205.20.
SUBSTANTIATION:
Section 1220.3.6 should be revised to expand to provisions to include flushing. Furthermore, the
reference section should be revised to Section 1205.0 to include testing and flushing.

RECOMMENDATION:
1220.4 Hydronic Makeup Air Units. Hydronic makeup air units that are affected by freezing shall be protected
against freezing by a hydronic solution or a method approved by the Authority Having Jurisdiction.
SUBSTANTIATION:
Section 1220.0 has been revised to include ice and snow melting systems and the freeze protection
requirements are already addressed in Section 1210.0. Therefore, Section 1220.4 is unnecessary.

RECOMMENDATION:
1221.0 Piping Installation Embedded Piping and Joints.
1221.1 General. Piping, fittings, and connections shall be installed in accordance with the conditions of their
approval.
SUBSTANTIATION:
Section 1221.1 is being deleted as the requirements are already addressed throughout Chapter 12.
The title for Section 1221.0 is being revised as having an “installation” is not logical given that the several
previous sections are also about installation. It is primarily addressing in slab piping. Therefore, the
section should focus on embedded piping and joints.
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RECOMMENDATION:
1221.2 Embedded Piping Materials and Joints. Piping for heating or cooling panels embedded in concrete
shall be steel pipe, Type L copper tubing or plastic pipe or tubing rated at not less than 100 psi at 180°F (689 kPa at
82°C). Joints of pipe or tubing that are embedded in a portion of the building, such as concrete or plaster shall be
installed in accordance with the requirements of Section 1221.2.1 through Section 1221.2.3.
SUBSTANTIATION:
The current language in Section 1221.2 should be revised as it applies to only cooling and heating
panels. The revisions to Section 1221.2 will not limit the section to just cooling and heating panels as
other hydronic systems also must comply with such requirement.

RECOMMENDATION:
1221.2.3 Plastics. Plastic pipe and tubing shall be installed in continuous lengths or shall be joined by heat fusion
method, solvent cemented or approved fittings in accordance with the tubing and fitting manufacturer's installation
instructions.
SUBSTANTIATION:
Section 1221.2.3 should be revised as the use of embedded fittings is common in the plastic piping
industry and should be allowed in the UMC when approved and recommended by the manufacturers.

RECOMMENDATION:
1221.3 Pressure Testeding. Piping to be embedded in concrete shall be pressure tested in accordance with
Section 1205.2 prior to pouring concrete. During the pour, the pipe shall maintain the test pressure of not less than
one and one-half times the operating pressure but not less than 100 psi (689 kPa). During freezing or the possibility
of freezing conditions, testing shall be done with air where permitted by the manufacturer.
SUBSTANTIATION:
The pressure testing section is simplified by referencing 1205.2 and redundant language is being revised
to remove language that is already addressed in Section 1205.2.

RECOMMENDATION:
1221.4 System Drainage. Hydronic piping systems shall be installed to permit the system to be drained. The
system shall drain by indirect waste in accordance with Section 1001.4. Embedded piping underground or under
floors is not required to be designed for draining the system.
SUBSTANTIATION:
The system drainage language is not clear. If it means that all low points in a system need to be piped to
a drain, it is way too stringent. That would prevent offsets in piping unless drains were added. Even
adding drains with hose bibs at all low points is overly expensive. Buildings have managed to survive
without this requirement for years so there is no compelling reason to add this requirement.
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RECOMMENDATION:
1221.5 Condensate Drainage. Condensate drains from dehumidifying coils shall be constructed and sloped for
condensate removal. Such drains shall be installed in accordance with Section 310.0.
SUBSTANTIATION:
Section 1221.5 is unnecessary as condensate piping is already addressed in Chapter 3 including sloping
requirements.

RECOMMENDATION:
1221.6 1201.8 Clearance to Combustibles. Hydronic piping where the exterior temperature exceeds 250°F
(121°C) shall have a clearance of not less 1 inch (25.4 mm) to combustible materials.
SUBSTANTIATION:
Section 1221.6 is being relocated to the general section (1221.0) as it is a general requirement; the
current location now only applies to embedded piping.
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Chair, Standards Task Group

RECOMMENDATION:
Revise text as follows:

CHAPTER 17
REFERENCED STANDARDS
1701.0 General.
1701.1 Standards. The standards listed in Table 1701.1 are referenced in various sections of this code and shall be considered part of the requirements of this document. The standards are listed herein by the standard number and effective date, the
title, application and the section(s) of this code that references the standard. The application of the referenced standard(s) shall
be as specified in Section 302.1.2. intended for use in the design, testing, and installation of materials, devices, appliances, and
equipment regulated by this code. These standards are mandatory where required by sections in this code. The promulgating
agency acronym Organization abbreviations referred to in Table 1701.1 are defined in a list found at the end of the table.
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

STANDARD TITLE

APPLICATION

REFERENCED

AABC-2002

Total System Balance, 6th Edition

Balancing

314.1

ACCA Manual D-2009*

Residential Duct Systems

Ducts, Balancing

E 502.4.4, E
607.2(2)
E 607.2(1), Table E
502.6
302.1.2, 302.2

ACCA Manual B-2009

ACCA Manual J-2011*
ACCA Manual N-2012
ACCA Manual Q-1990
ACCA 4 QM-2013*

AHRI 700-20112015
AHRI 1200-2013*

AHRI 1230-2010*

Balancing and Testing Air and Hydronic Systems
Residential Load Calculations

Commercial Load Calculations

Low Pressure, Low Velocity Duct System Design
Maintenance of Residential HVAC Systems

Specifications for Fluorocarbon Refrigerants

Performance Rating of Commercial Refrigerated Display
Merchandisers and Storage Cabinets

AMCA 500-D-2012*

Performance Rating of Variable Refrigerant Flow (VRF) MultiSplit Air-Conditioning and Heat Pump Equipment
Laboratory Methods of Testing Dampers for Rating

AMCA 550-2009*

High Velocity Wind Driven Rain Resistance Louvers

AMCA 540-2013*
ASCE 25-2006*

ASHRAE 15-2013*
ASHRAE 34-2013*

ASHRAE 52.2-2012
ASHRAE 55-2013

Louvers Impacted by Wind Borne Debris

Earthquake-Actuated Automatic Gas Shutoff Devices
Safety Standard for Refrigeration Systems

Designation and Safety Classification of Refrigerants

General Ventilation Air-Cleaning Devices for Removal Efficiency
by Particle Size
Thermal Environmental Conditions for Human Occupancy

Balancing
Ducts
Ducts
Ducts

Maintenance
HVAC Systems
Refrigerants

Commercial
Refrigerated
Display Merchandisers and Storage
Cabinets
Refrigerants

SECTIONS

314.1(2)

302.1.2, 302.2
102.3.2

1104.7, 1104.7.3

Table E
503.7.1(12), Table
E 503.7.1(13)

Dampers

Table E 503.7.1(9),
Table E 503.7.1(10)
E 503.4.6.4.2

Testing Louvers

315.1.1

Testing Louvers
Fuel Gas

315.1.2

302.1.2, 302.2

Refrigeration
1102.1, 1106.1
Systems
Refrigeration Clas- 1102.2
sifications
Cleaning Devices E 201.8, E
603.1.1(4)
Miscellaneous
E 607.1

1

STANDARD NUMBER

ASHRAE 62.1-2013*

ASHRAE 62.2-2013*
ASHRAE 90.1-2013*

ASHRAE 90.2-2007*
ASHRAE 111-2008*

STANDARD TITLE

Ventilation for Acceptable Indoor Air Quality

ASHRAE 127-2012*

ASHRAE 154-2011*

Ventilation for Commercial Cooking Operations

ASHRAE/ACCA 1802012*
ASHRAE/ACCA 183-2007
(RA2011)*

Inspection and Maintenance of Commercial Building HVAC
Systems
Peak Cooling and Heating Load Calculations in Buildings Except
Low-Rise Residential Buildings

ASHRAE 170-2013*

Ventilation of Health Care Facilities

ASHRAE Handbook-2013 Fundamentals

ASHRAE Handbook-2012 HVAC Systems and Equipment
ASME A13.1-2007
(R2013)*
ASME A112.4.1-2009*

ASME A112.18.62009/CSA B125.6-2009*
ASME B1.20.1-2013*

Scheme for the Identification of Piping Systems
Water Heater Relief Valve Drain Tubes

314.1(3)

Maintenance

102.3.1, 1013.3

Air Conditioners

E 503.4, Table E
503.7.1(11)
Used As An Alter- Table 403.2.2
nate Sizing Value
Air Change Effectiveness
Commercial
510.5.6, E
Kitchens
503.5.11.2
Ventilation
402.1.3
Cooling and
Heating Load,
Miscellaneous
Climatic Conditions
Design
Piping
Piping

Pipe Threads, General Purpose (Inch)

ASME B1.20.3-1976
(R2013)*
ASME B16.1-2010*

Dryseal Pipe Threads (Inch)

Joints

ASME B16.5-2013*

Pipe Flanges and Flanged Fittings: NPS 1⁄2 through NPS 24
Metric/Inch

Fittings

2

Flexible Water Connectors

SECTIONS

Balancing

Piping, Water
Supply
Joints

ASME B16.3-2011*

REFERENCED

Indoor Air Quality 402.4.1, E
Ventilation
503.4.6.9(5), E
503.5, E 503.5.5(4),
E 503.5.5.3, E
503.5.6.2, E
503.5.6.3, E 606.1
Ventilation and Acceptable Indoor Air Quality in Low-Rise Resi- Ventilation,
402.1.2, E 605.1.4
Dwelling
dential Buildings
Energy Standard for Buildings Except Low-Rise Residential Build- Energy
E 503.2.1, E
ings
503.3.2, E 503.4.1,
E 503.4.4, E
503.4.7.1.4, E
503.8.1, Table E
503.7.1(1-5), Table
E 503.7.1(7-8),
Table E 503.7.2(12)
Energy-Efficient Design of Low-Rise Residential Buildings
Energy, Dwellings 302.1.2, 302.2
Measurement, Testing, Adjusting, and Balancing of Building
HVAC Systems
Method of Testing for Rating Computer and Data Processing
Room Unitary Air Conditioners
Measuring Air-Change Effectiveness

ASHRAE 129-1997
(R2002)*

APPLICATION

Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and Fittings
250
Malleable Iron Threaded Fittings: Classes 150 and 300
Fittings

E 503.4.5
F 102.4

E 607.2

302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2

1211.2(3),
1211.3(7),
1211.11(3),
1211.12(2),
1308.5.7, E 506.7.1,
E 506.12.2
302.1.2, 302.2
1308.5.10

Table 1210.1
Table 1210.1

STANDARD NUMBER

STANDARD TITLE

APPLICATION

REFERENCED

ASME B16.9-2012*

Factory-Made Wrought Buttwelding Fittings

Fittings

Table 1210.1

ASME B16.15-2013*

Cast Copper Alloy Threaded Fittings: Classes 125 and 250

Fittings

Table 1210.1

ASME B16.11-2011

ASME B16.18-2012*
ASME B16.20-2012*
ASME B16.22-2013*
ASME B16.23-2011*
ASME B16.24-2011*

ASME B16.26-2013*
ASME B16.29-2012*

Forged Fittings, Socket-Welding and Threaded

Cast Copper Alloy Solder Joint Pressure Fittings (Note 1)

Metallic Gaskets for Pipe Flanges: Ring-Joint, Spiral-Wound, and
Jacketed
Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings
Cast Copper Alloy Solder Joint Drainage Fittings: DWV

Fittings
Fittings
Joints

Fittings
Fittings

Cast Copper Alloy Pipe Flanges and Flanged Fittings: Classes 150, Fittings
300, 600, 900, 1500, and 2500
Cast Copper Alloy Fittings for Flared Copper Tubes
Fittings

ASME B16.50-2013*

Wrought Copper and Wrought Copper Alloy Solder-Joint Drainage Fittings
Fittings-DWV (Note 1)
Manually Operated Metallic Gas Valves for Use in Gas Piping
Valves
Systems up to 175 psi (Sizes NPS 1⁄2 through NPS 2)
Wrought Copper and Copper Alloy Braze-Joint Pressure Fittings
Fittings

ASME B31.5-2013*

Refrigeration Piping and Heat Transfer Components

ASME B16.33-2012*

ASME B16.51-2013*
ASME B36.10M-2004
(R2010)2015*
ASME BPVC Section I20132015*
ASME BPVC Section IV20132015*
ASME BPVC Section
VIII-20132015*

ASME CSD-1-2012*
ASSE 1013-2011*

ASSE 1017-2009*

ASSE 1061-20112015*

ASTM A53/A53M-2012

Copper and Copper Alloy Press-Connect Pressure Fittings
Welded and Seamless Wrought Steel Pipe
Rules for Construction of Power Boilers

Rules for Construction of Heating Boilers

Rules for Construction of Pressure Vessels Division 1

Controls and Safety Devices for Automatically Fired Boilers

Reduced Pressure Principle Backflow Preventers and Reduced
Pressure Principle Fire Protection Backflow Preventers
Temperature Actuated Mixing Valves for Hot Water Distribution
Systems
Push-Fit Fittings

Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless
Seamless Carbon Steel Pipe for High-Temperature Service

ASTM A106/A106M20132015
ASTM A126-2004
Gray Iron Castings for Valves, Flanges, and Pipe Fittings
(R20092014)
ASTM A254/A254M-2012 Copper-Brazed Steel Tubing
ASTM A312/A312M2013b
ASTM A420/A420M20132014
ASTM A568/A568M2013ae1

Seamless, Welded, and Heavily Cold Worked Austenitic Stainless
Steel Pipes
Piping Fittings of Wrought Carbon Steel and Alloy Steel for LowTemperature Service
Steel, Sheet, Carbon, Structural, and High-Strength, Low-Alloy,
Hot-Rolled and Cold-Rolled

Fittings

Refrigeration
Piping, Piping
Piping, Ferrous
Fuel Gas Piping
Boilers

Miscellaneous
Boilers
Miscellaneous
Pressure Vessels

Boilers, Controls

Backflow Protection
Valves
Fittings

Piping, Ferrous
Piping, Ferrous
Piping, Ferrous
Piping, Ferrous

SECTIONS

Table 1210.1
Table 1210.1
1308.5.10

Table 1210.1
Table 1210.1
Table 1210.1
Table 1210.1
Table 1210.1

302.1.2, 302.2
302.1.2, 302.2
Table 1210.1

1109.1.1, 1109.1.2
1308.5.2.1(1)

1002.1(1), Table
1003.2.1
1002.1(2)

1002.1, 1004.3,
1112.9.1, 1112.12,
1113.1, 1115.4,
1115.4.1, 1117.1(2),
1117.1(3), 1117.2,
1209.1, D 113.6.2
1003.2.1
1202.2

1207.3.1

1211.2(1),
1211.3(5)
1308.5.2.1(2), Table
1210.1
1308.5.2.1(3), Table
1210.1
Table 1210.1

Piping, Ferrous

1308.5.3.1, D
109.1, Table 1210.1
302.1.2, 302.2

Piping

302.1.2, 302.2

Fittings

Table 1210.1
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STANDARD NUMBER

STANDARD TITLE

ASTM A653/A653M-2013 Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process
ASTM A733-2013
Welded and Seamless Carbon Steel and Austenitic Stainless Steel
Pipe Nipples
ASTM A861-2004
High-Silicon Iron Pipe and Fittings (Note 1)
(R2013)
ASTM B32-2008 (R2014) Solder Metal (Note 2)
ASTM B42-20102015a

Seamless Copper Pipe, Standard Sizes

ASTM B75/B75M-2011

Seamless Copper Tube

ASTM B43-20092015

ASTM B88-2009 2014
ASTM B135-2010
ASTM B210-2012

ASTM B241/B241M2012e1
ASTM B251-2010

Seamless Red Brass Pipe, Standard Sizes
Seamless Copper Water Tube
Seamless Brass Tube

Aluminum and Aluminum-Alloy Drawn Seamless Tubes

Aluminum and Aluminum-Alloy Seamless Pipe and Seamless
Extruded Tube

ASTM B302-2012

General Requirements for Wrought Seamless Copper and CopperAlloy Tube
Seamless Copper Tube for Air Conditioning and Refrigeration
Field Service
Threadless Copper Pipe, Standard Sizes

ASTM B370-2012

Copper Sheet and Strip for Building Construction

ASTM B280-2013

ASTM B306-2013
ASTM B447-2012a

Copper Drainage Tube (DWV)

REFERENCED

Piping, Ferrous

302.1.2, 302.2

Piping, Ferrous

302.1.2, 302.2

Piping, Ferrous
Joints

Piping, Copper
Alloy
Piping, Copper
Alloy
Piping, Copper
Alloy
Piping, Copper
Alloy
Piping, Copper
Alloy
Piping, Ferrous
Piping, Ferrous
Piping, Copper
Alloy
Piping, Copper
Alloy
Piping, Copper
Alloy
Piping, Copper
Alloy
Miscellaneous

Piping, Copper
Alloy
ASTM B587-2012
Welded Brass Tube
Piping, Copper
Alloy
ASTM B687-1999
Brass, Copper, and Chromium-Plated Pipe Nipples
Piping, Copper
(R2011)
Alloy
ASTM B813-2010
Liquid and Paste Fluxes for Soldering of Copper and Copper Alloy Joints
Tube
ASTM B828-2002
Making Capillary Joints by Soldering of Copper and Copper Alloy Joints
(R2010)
Tube and Fittings
ASTM C315-2007 (R2011) Clay Flue Liners and Chimney Pots
Appliances Venting
Systems
ASTM C411-2011
Hot-Surface Performance of High-Temperature Thermal Insulation Block Board,
Cracking, Delamination, HotSurface
Performance, Pipe
Thermal Insulation, Surface
Analysis-Building,
Temperature TestsInsulation,
Thermal Insulating
Materials Duct
Coverings and
Linings

4

Welded Copper Tube

APPLICATION

SECTIONS

302.1.2, 302.2
1211.3(6)

Table 1210.1
Table 1210.1
Table 1210.1

1308.5.3.2, D
109.1, Table 1210.1
Table 1210.1
1308.5.3.3

1308.5.2.3,
1308.5.3.3

Table 1210.1

1308.5.3.2, D 109.1
Table 1210.1

302.1.2, 302.2
302.1.2, 302.2
Table 1210.1

302.1.2, 302.2
302.1.2, 302.2
1211.3(6)
1211.3(6)

803.1.11.1
604.1.2

STANDARD NUMBER

STANDARD TITLE

APPLICATION

REFERENCED

ASTM C518-2010

Steady-State Thermal Transmission Properties by Means of the
Heat Flow Meter Apparatus

ASTM D93-2013

Flash Point by Pensky-Martens Closed Cup Tester

Certification: Cali- Table E 503.7.2(1),
bration, Error
Table E 503.7.2(2)
Analysis, Heat
Flow Meter Apparatus, Heat Flux,
Instrument Verification, Thermal
Conductivity,
Thermal Resistance, Thermal
Testing, Tunnel
Test
Certification
302.1.2, 302.2

ASTM D1693-20132015

Environmental Stress-Cracking of Ethylene Plastics

Piping, Plastic

ASTM D396-2013c

Fuel Oils

ASTM D1785-20122015* Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and
120
ASTM D2241-20092015* Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series)

ASTM D2464-20132015* Threaded Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80 (Note 1)
ASTM D2466-20132015* Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40
(Note 1)
ASTM D2467Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80
2013a2015*
(Note 1)
ASTM D2513Polyethylene (PE) Gas Pressure Pipe, Tubing, and Fittings (Note 1)
20132014e1*
ASTM D2517-2006
(R2011)*
ASTM D2564-2012*
ASTM D2609-2002
(R2008)2015*
ASTM D26832010e1*2014

ASTM D2737-2012a*
ASTM D2837-2013

e1

ASTM D2846/D2846M2009be12014*
ASTM D303520152012e2*
ASTM D3139-1998
(R2011)*
ASTM D3261-2012e1*

Reinforced Epoxy Resin Gas Pressure Pipe and Fittings

Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Piping
Systems
Plastic Insert Fittings for Polyethylene (PE) Plastic Pipe (Note 1)
Socket-Type Polyethylene Fittings for Outside DiameterControlled Polyethylene Pipe and Tubing
Polyethylene (PE) Plastic Tubing

Boiler

C 102.0

Piping, Plastic

Table 1210.1, Table
E 505.5
Table 1210.1, Table
E 505.5
Table 1210.1, Table
E 505.6
Table 1210.1, Table
E 505.6
Table 1210.1, Table
E 505.6
1308.5.4,
1308.5.4.2.2,
1308.5.9.2,
1311.1.7.1(1), D
109.3, Table 1210.1
D 109.3

Piping, Plastic
Fittings
Fittings
Fittings

Piping, Plastic

Piping, Plastic
Joints

Fittings
Fittings
Piping, Plastic

Obtaining Hydrostatic Design Basis for Thermoplastic Pipe Mate- Piping, Plastic
rials or Pressure Design Basis for Thermoplastic Pipe Products
Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Hot- and Cold- Piping, Plastic
Water Distribution Systems
Polyethylene (PE) Plastic Pipe (DR-PR) Based on Controlled
Outside Diameter

Piping, Plastic

Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing

Fittings

Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals

ASTM D3350-2012e12014 Polyethylene Plastics Pipe and Fittings Materials

SECTIONS

Joints

Piping, Fittings

Table 1210.1

1211.11(2), E
506.12.1
Table 1210.1

E 506.9.1, Table
1210.1, Table E
505.6
Table E 505.5
Table 1210.1

1211.2(2), E
506.7.2, Table
1210.1, Table E
505.5, Table E
505.6
Table 1210.1, Table
E 505.5
1211.11(1)

E 506.9.1, Table
1210.1, Table E
505.6
Table 1210.1
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STANDARD NUMBER

STANDARD TITLE

APPLICATION

ASTM E84-2013a2015a* Surface Burning Characteristics of Building Materials

Miscellaneous

ASTM E136-2012*

Furnace

ASTM E96/E96M-2013

Water Vapor Transmission of Materials

ASTM E814-2013a*

Fire Tests of Penetration Firestop Systems

Behavior of Materials in a Vertical Tube Furnace at 750°C

ASTM E2231-20092015* Specimen Preparation and Mounting of Pipe and Duct Insulation
Materials to Assess Surface Burning Characteristics
ASTM E2336-2004
(R2013)2014*
ASTM F437-20092015*
ASTM F438-20092015*
ASTM F439-2013*

ASTM F441/F441M2013e1*
ASTM F442/442M2013e1*

ASTM F493-20102014*
ASTM F656-20102015*
ASTM F714-2013*

Miscellaneous

214.0, 508.9, 602.2,
604.1.2, 1201.2
E 502.4.1

Miscellaneous

507.3.4, 507.3.5

ASTM F1055-2013*
ASTM F1281-2011*

ASTM F1282-2010*

Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe (SDR-PR) Piping, Plastic
Solvent Cements for Chlorinated Poly (Vinyl Chloride) (CPVC)
Joints
Plastic Pipe and Fittings
Primers for Use in Solvent Cement Joints of Poly (Vinyl Chloride) Joints
(PVC) Plastic Pipe and Fittings

Crosslinked Polyethylene (PEX) Plastic Hot- and Cold-Water
Distribution Systems

Piping, Plastic

Electrofusion Type Polyethylene Fittings for Outside Diameter
Fittings
Controlled Polyethylene and Crosslinked Polyethylene (PEX) Pipe
and Tubing
Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene
Piping, Plastic
(PEX-AL-PEX) Pressure Pipe
Polyethylene/Aluminum/Polyethylene (PE-AL-PE) Composite
Piping, Plastic
Pressure Pipe

ASTM F1476-2007
Performance of Gasketed Mechanical Couplings for Use in Piping
(R2013)*
Applications
ASTM F1807-2013a2015* Metal Insert Fittings Utilizing a Copper Crimp Ring for SDR9
Cross-linked Polyethylene (PEX) Tubing and SDR9 Polyethylene
of Raised Temperature (PE-RT) Tubing
ASTM F1960-20122015* Cold Expansion Fittings with PEX Reinforcing Rings for Use with
Cross-linked Polyethylene (PEX) Tubing
ASTM F1961-2009*
Metal Mechanical Cold Flare Compression Fittings with Disc
Spring for Crosslinked Polyethylene (PEX) Tubing
Special Engineered Fittings, Appurtenances or Valves for Use in
ASTM F1970-2012e1*
Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride)
(CPVC) Systems
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SECTIONS

216.0

Certification:
604.1.2
IEEE, Insulation,
Pipe, Preparation
Insulation of Ducts
Fire Resistive Grease Duct Enclosure Systems
Field Fabricated
507.3.2.2, 507.3.5
Grease Ducts
Threaded Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings
Table 1210.1, Table
E 505.6
Fittings, Schedule 80
Socket-Type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic
Fittings
Table 1210.1, Table
E 505.6
Pipe Fittings, Schedule 40
Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
Fittings
Table 1210.1, Table
E 505.6
Schedule 80
Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe, Schedules Piping, Plastic
Table 1210.1, Table
E 505.5
40 and 80

Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diam- Piping, Plastic
eter
ASTM F876-20132015a* Crosslinked Polyethylene (PEX) Tubing
Piping, Plastic
ASTM F877-2011a*

REFERENCED

Joints

Fittings
Fittings
Fittings

Piping, Plastic

1211.2(2), Table
1210.1, Table E
505.5
1211.2(2), E
506.7.2
1211.2(2),
1211.11(2), E
506.7.2, E 506.12.1
Table E 505.5

1211.4, Table
1210.1, Table E
505.5
Table 1210.1, Table
E 505.5, Table E
505.6
E 506.9.2, Table
1210.1, Table E
505.6
Table 1210.1
Table 1210.1, Table
E 505.5, Table E
505.6
302.1.2, 302.2
Table 1210.1, Table
E 505.6
Table 1210.1, Table
E 505.6
Table 1210.1
Table 1210.1, Table
E 505.6

STANDARD NUMBER

STANDARD TITLE

APPLICATION

REFERENCED

Factory Assembled Anodeless Risers and Transition Fittings in
Polyethylene (PE) and Polyamide 11 (PA11) and Polyamide 12
(PA12) Fuel Gas Distribution Systems
ASTM F1974-2009
Metal Insert Fittings for Polyethylene/Aluminum/Polyethylene and
(R2015)*
Crosslinked Polyethylene/Aluminum/ Crosslinked Polyethylene
Composite Pressure Pipe
ASTM F2080-20122015* Cold-Expansion Fittings with Metal Compression-Sleeves for
Cross-linked Polyethylene (PEX) Pipe
ASTM F2098-2008*
Stainless Steel Clamps for Securing SDR9 Cross-linked Polyethylene (PEX) Tubing to Metal Insert and Plastic Insert Fittings
ASTM F2158-2008
Residential Central-Vacuum Tube and Fittings
(R2013)

Fuel Gas

1311.1.7.1(2)

Fittings

1211.5(1),
1211.8(1), Table
1210.1
Table 1210.1, Table
E 505.6
302.1.2, 302.2

ASTM F2262-2009*

Piping, Plastic

ASTM F1973-2013e1*

ASTM F2159-20112014*

ASTM F2389-20102015

Plastic Insert Fittings Utilizing a Copper Crimp Ring for SDR9
Cross-linked Polyethylene (PEX) Tubing and SDR9 Polyethylene
of Raised Temperature (PE-RT) Tubing
Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene
Tubing OD Controlled SDR9
Pressure-Rated Polypropylene (PP) Piping Systems

ASTM F2434-20092014* Metal Insert Fittings Utilizing a Copper Crimp Ring for SDR9
Cross-linked Polyethylene (PEX) Tubing and SDR9 Cross-linked
Polyethylene/Aluminum/Cross-linked Polyethylene (PEX-ALPEX) Tubing
ASTM F2509-2012*
Field-Assembled Anodeless Riser Kits for Use on Outside Diameter Controlled Polyethylene Gas Distribution Pipe and Tubing
ASTM F2620-20122013* Standard Practice for Heat Fusion Joining of Polyethylene Pipe
and Fittings
ASTM F2623-20082014* Polyethylene of Raised Temperature (PE-RT) SDR9 Tubing
ASTM F2735-2009*

Plastic Insert Fittings for SDR9 Cross-linked Polyethylene (PEX)
and Polyethylene of Raised Temperature (PE-RT) Tubing
ASTM F2769-20102014* Polyethylene of Raised Temperature (PE-RT) Plastic Hot and
Cold-Water Tubing and Distribution Systems
AWS A5.8-2011*

AWS B2.4-2012*

AWWA C110-2012*
AWWA C111-2012*
AWWA C115-2011*

AWWA C151-2009*
AWWA C153-2011*

AWWA C203-2008*
AWWA C500-2009*
AWWA C901-2008*

CAN/CGSB 3.2-2007

Filler Metals for Brazing and Braze Welding

Fittings
Joints

Central Vacuum,
Fittings, PVC,
Tube
Fittings

Piping, Plastic

Fittings
Fuel Gas
Joints

Piping, Plastic
Fittings

Piping, and
Fittings
Joints

Welding Procedure and Performance Qualification for Thermoplas- Joints, Certificatics
tion
Ductile-Iron and Gray-Iron Fittings
Fittings
Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings

Joints

Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Piping
Flanges
Ductile-Iron Pipe, Centrifugally Cast
Piping, Ferrous
Ductile-Iron Compact Fittings

Fittings

Coal-Tar Protective Coatings and Linings for Steel Water Pipelines Miscellaneous
-Enamel and Tape– Hot-Applied
Metal-Seated Gate Valves for Water Supply Service
Valves
Polyethylene (PE) Pressure Pipe and Tubing, ½ in. (13 mm)
Through 3 in. (76 mm) for Water Service
Heating Fuel Oil

Piping, Plastic
Fuel Oil

SECTIONS

302.1.2, 302.2

Table 1210.1, Table
E 505.6
302.1.2, 302.2

1211.10(1), E
506.10.1, Table
1210.1, Table E
505.5, Table E
505.6
1211.5(1), Table
1210.1, Table E
505.6
1311.1.7.1(3)

1211.7(1),
1211.7(3)
Table 1210.1, Table
E 505.5
Table 1210.1
Table 1210.1, Table
E 505.5, Table E
505.6
1211.3(1)
302.1.2, 302.2
Table 1210.1
1211.6

Table 1210.1
Table 1210.1
Table 1210.1

302.1.2, 302.2
302.1.2, 302.2
Table E 505.5

302.1.2, 302.2
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STANDARD NUMBER

CSA B137.1-2013
CSA B137.2-2013
CSA B137.3-2013
CSA B137.5-2013
CSA B137.6-2013
CSA B137.9-2013

CSA B137.10-2013

STANDARD TITLE

APPLICATION

Polyethylene (PE) Pipe, Tubing, and Fittings for Cold-Water Pres- Piping, Plastic
sure Services
Polyvinylchloride (PVC) Injection-Moulded Gasketed Fittings for Piping, Plastic
Pressure Applications
Rigid Polyvinylchloride (PVC) Pipe and Fittings for Pressure
Piping, Plastic
Applications
Crosslinked Polyethylene (PEX) Tubing Systems for Pressure
Piping, Plastic
Applications
Chlorinated Polyvinylchloride (CPVC) Pipe, Tubing, and Fittings
for Hot-and Cold-Water Distribution Systems
Polyethylene/Aluminum/Polyethylene (PE-AL-PE) Composite
Pressure-Pipe Systems

Piping, Plastic
Piping, Plastic

CSA B137.11-2013

Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene
(PEX-AL-PEX) Composite Pressure-Pipe Systems
Polypropylene (PP-R) Pipe and Fittings for Pressure Applications

Piping, Plastic

CSA C448-2013

Design and Installation of Earth- Energy Systems

Miscellaneous

CSA FC 1-20122014*

Fuel Cell Technologies-Part 3-100: Stationary Fuel Cell Power
Systems-Safety
Packaged Solar Domestic Hot Water Systems (Liquid-to-Liquid
Heat Transfer)
Fuel Gas Piping Systems Using Corrugated Stainless Steel Tubing
(CSST) (same as CSA 6.26b)
Press-Connect Metallic Fittings For Use in Fuel Gas Distribution
Systems (same as CSA 6.32a)
Household Cooking Gas Appliances

Fuel Cell Power
Plants
Solar Heating
Systems
Fuel Gas

CSA F379 Series-2009

CSA LC 1b-20112014*
CSA LC 4a-2013*

CSA Z21.1b-2012*

Piping, Plastic

Fuel Gas

Household
Cooking Appliances, Gas Fired
CSA Z21.5.1a-2007
Gas Clothes Dryers- Volume I, Type 1 Clothes Dryers (same as
Fuel Gas, Appli(R2011) *
CSA 7.1a)
ances
CSA Z21.5.2-2013*
Gas Clothes Dryers-Volume II, Type 2 Clothes Dryers (same as
Fuel Gas, AppliCSA 7.2)
ances
CSA Z21.8-1994 (R2012)* Installation of Domestic Gas Conversion Burners
Cooking Fuel Gas,
Appliances, Gas
Burners
CSA Z21.10.1-20132014* Gas Water Heaters-Volume I, Storage Water Heaters with Input
Fuel Gas, AppliRatings of 75,000 Btu Per Hour or Less (same as CSA 4.1)
ances
CSA Z21.10.3-20132014* Gas-Fired Water Heaters-Volume III, Storage Water Heaters with Fuel Gas, AppliInput Ratings Above 75,000 Btu Per Hour, Circulating and Instan- ances
taneous (same as CSA 4.3)
CSA Z21.11.2-2013*
Gas-Fired Room Heaters, Volume II, Unvented Room Heaters
Room Heaters,
Unvented Heaters
CSA Z21.12b-1994
Draft Hoods
Fuel Gas, Appli(R2010)*
ances
CSA Z21.13-2013*
Gas-Fired Low Pressure Steam and Hot Water Boilers (same as
Fuel Gas, AppliCSA 4.9)
ances
CSA Z21.15b-2013*
Manually Operated Gas Valves for Appliances, Appliance
Fuel Gas
Connector Valves and Hose End Valves (same as CSA 9.1b)
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REFERENCED

Table 1210.1, Table
E 505.5, Table E
505.6
Table E 505.6
SECTIONS

Table E 505.6

Table 1210.1, Table
E 505.5, Table E
505.6
Table E 505.6
Table 1210.1, Table
E 505.5, Table E
505.6
Table 1210.1

1211.10(1), Table E
505.5, Table E
505.6
E 505.1.1, Table E
505.5, Table E
505.6
1601.1
302.1.2, 302.2
1308.5.3.4

1308.5.8.1,
1308.5.8.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
909.1

Table 1203.2
Table 1203.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2

STANDARD NUMBER

STANDARD TITLE

CSA Z21.17a-2008*

Domestic Gas Conversion Burners (same as CSA 2.7a)

CSA Z21.18b-2012
(R2012)*

Gas Appliance Pressure Regulators (same as CSA 6.3b)

CSA Z21.19a-2009
(R2011)*
CSA Z21.20a-2008*

Refrigerators Using Gas Fuel (same as CSA 1.4a)

CSA Z21.21-2012*

Automatic Valves for Gas Appliances (same as CSA 6.5)

CSA Z21.22b-2001
(R2008)*
CSA Z21.23-2010*

CSA Z21.24a-2009
(R2011)*
CSA Z21.35a-2010*

APPLICATION

302.1.2, 302.2

Relief Valves for Hot Water Supply Systems (same as CSA 4.4b)

Conversion Burner
Installation, Gas
Burners
Appliance Regulators, Gas Refrigerators, Pressure
Regulators
Gas Refrigerators,
Refrigerators
Automatic Ignition, Gas Ignition,
Ignition
Appliance Valves,
Automatic Gas
Valves, Valves
Valves

Connectors for Gas Appliances (same as CSA 6.10a)

Fuel Gas

927.2, 1313.1(3)

Automatic Gas Ignition Systems and Components

Gas Appliance Thermostats

Pilot Gas Filters (same as CSA 6.8a)

Thermostats

CSA Z21.75a-2009*
CSA Z21.80a-2012*

Automatic Intermittent Ignition Systems for Field Installation

SECTIONS

302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2

Filters, Pilot Filters 302.1.2, 302.2

CSA Z21.40.1a-1997/CGA Gas-Fired, Heat Activated Air-Conditioning and Heat Pump Appli- Gas Fired Air
2.91a-M97 (R2012)*
ances
Conditioning, Gas
Fired Heat Pump
CSA Z21.41-20112014*
Quick Disconnect Devices for Use with Gas Fuel Appliances
Fuel Gas
(same as CSA 6.9)
CSA Z21.42 2013*
Gas-Fired Illuminating Appliances
Illuminating Appliances
CSA Z21.47-2012*
Gas-Fired Central Furnaces (same as CSA 2.3)
Fuel Gas, Appliances
CSA Z21.50-2012*
Vented Gas Fireplaces (same as CSA 2.22)
Appliances, Decorative Appliances
CSA Z21.54b-20092014* Gas Hose Connectors for Portable Outdoor Gas-Fired Appliances Fuel Gas
(same as CSA 8.4b)
CSA Z21.56-2013*
Gas-Fired Pool Heaters (same as CSA 4.7)
Fuel Gas, Swimming Pools, Spas,
and Hot Tubs
CSA Z21.58b-2012*
Outdoor Cooking Gas Appliances (same as CSA 1.6b)
Cooking Appliances
CSA Z21.60-2012*
Decorative Gas Appliances for Installation in Solid-Fuel Burning Decorative AppliFireplaces (same as CSA 2.26)
ances, Decorative
Fireplace Appliances
CSA Z21.61-1983 (R2004) Gas-Fired Toilets
Toilets
*
CSA Z21.66-1996/CGA
Automatic Vent Damper Devices for Use with Gas-Fired AppliVent Dampers,
6.14-M96 (R2011) *
ances
Automatic
Dampers
CSA Z21.69a-2012*
Connectors for Moveable Gas Appliances (same as CSA 6.16a)
Fuel Gas
CSA Z21.71a-2005
(R2007)*

REFERENCED

302.1.2, 302.2
1313.5

302.1.2, 302.2

Table E 503.7.1(5)
302.1.2, 302.2
1313.2.2

302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
1313.1.1

Automatic Pilot
302.1.2, 302.2
Ignition, Pilot Ignition
Connectors for Outdoor Gas Appliances and Manufactured Homes Appliances
1313.1(4)
(same as CSA 6.27a)
Line Pressure Regulators (same as CSA 6.22a)
Fuel Gas
1308.7.2,
1308.7.5(1)
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STANDARD NUMBER

STANDARD TITLE

CSA Z21.86-2008*

Vented Gas-Fired Space Heating Appliances (same as CSA 2.32)

CSA Z21.90b-2006
(R2011)2015*
CSA Z83.4-20132015*

Gas Convenience Outlets and Optional Enclosures (same as CSA
6.24b)
Non-Recirculating Direct Gas-Fired Industrial Air Heaters (same
as CSA 3.7)

CSA Z21.88a-2012*

CSA Z83.7-2011*
CSA Z83.8-2013*

CSA Z83.11b-2009
(R2011)*
CSA Z83.18-20122015*
CSA Z83.19a-2011*
CSA Z83.20b-2011*
IAPMO IGC 293-2012
IAPMO IS 13-2006

IAPMO PS 117-2012a
IAPMO PS 120-2004

e1

Vented Gas Fireplace Heaters (same as CSA 2.33a)

APPLICATION

Fuel Gas Appliances
Fireplace Heaters
Gas Outlets

Air Heaters, NonRecirculating,
Non-Recirculating
Heaters
Gas-Fired Construction Heaters (same as CSA 2.14)
Fuel Gas Appliances
Gas Unit Heaters, Gas Packaged Heaters, Gas Utility Heaters, and Fuel Gas AppliGas-Fired Duct Furnaces (same as CSA 2.6)
ances
Gas Food Service Equipment (same as CSA 1.8b)
Fuel Gas, Appliances
Recirculating Direct Gas-Fired Industrial Air Heaters
Air Heaters, Industrial Heaters,
Recirculating
Gas-Fired High-Intensity Infrared Heaters (same as CSA 2.35a)
High Intensity
Heaters, Infrared
Heaters
Gas-Fired Low-Intensity Infrared Heaters (same as CSA 2.34b)
Infrared Heaters,
Low Intensity
Heaters
Tubing and Fittings for Special Hydronic Radiant Drywall Panels HVAC, Fittings,
Tubing
Protectively Coated Pipe
Pipe Coatings
Press and Nail Connections

Fittings

MSS SP-67-2011

Air Conditioning
Flashing Stand
Swimming Pools,
Spas, and Hot Tubs
Indirect Water
Heaters
Ammonia Refrigeration Systems
Ammonia Refrigeration Systems
Start-Up and Commissioning of Closed Circuit Ammonia Refriger- Ammonia Refrigation Systems
eration Systems
Water Source Heat Pumps-Testing and Rating for PerformanceWater-Source Heat
Water-to-Air and Brine-to-Air Heat Pumps
Pumps
Water Source Heat Pumps-Testing and Rating for PerformanceWater-Source Heat
Water-to-Water and Brine-to-Water Heat Pumps
Pumps
General Requirements for Bodies Operating Product Certification Certification
Systems
Finishes for Contact Faces of Pipe Flanges and Connecting-End
Miscellaneous
Flanges of Valves and Fittings
Pipe Hangers and Supports-Materials, Design, Manufacture, Selec- Miscellaneous
tion, Application, and Installation
Butterfly Valves
Valves

MSS SP-104-2012

Wrought Copper Solder-Joint Pressure Fittings

IAPMO Z1033-2013e1*
IAS 1-91-1992

IIAR 2-20082014*
IIAR 3-2012*
IIAR 5-2013*

ISO 13256-1-1998
(R2012)*
ISO 13256-2-1998

ISO/IEC Guide 65-1996
MSS SP-6-2012

MSS SP-58-2009*
MSS SP-80-2013
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Flashing and Stand Combination for Air Conditioning Units (Residential or Commercial Unit Curb)
Flexible PVC Hoses and Tubing for Pools, Hot Tubs, Spas and
Jetted Bathtubs
U.S. Requirements for Indirect Water Heaters for Use With
External Heat Source
Standard for the Safe Design Equipment, Design and Installation
of Closed-Circuit Ammonia Mechanical Refrigeratingon Systems
Ammonia Refrigeration Valves

Bronze Gate, Globe, Angle, and Check Valves

Valves

Fittings

REFERENCED

302.1.2, 302.2

SECTIONS

302.1.2, 302.2
1313.6
914.1

302.1.2, 302.2

Table E 503.7.1(5)
302.1.2, 302.2
915.1

302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
1102.1
1102.1
1102.1

Table E 503.7.1(2)
Table E 503.7.1(2)
302.1.2, 302.2
1308.5.10
1311.2.4

302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2

STANDARD NUMBER

MSS SP-106-2012
MSS SP-109-2012
NEBB-20052015

STANDARD TITLE

Cast Copper Alloy Flanges and Flanged Fittings: Class 125, 150,
and 300
Weld-Fabricated Copper Solder-Joint Pressure Fittings

APPLICATION

REFERENCED

Fittings

302.1.2, 302.2

Balancing

314.1(4)

Fittings

SECTIONS

302.1.2, 302.2

NFPA 2-2011*

Procedural Standards for Testing, Adjusting and Balancing of
Environmental Systems, 87th Edition
Hydrogen Technologies Code

NFPA 12-20112015*

Carbon Dioxide Extinguishing Systems

Gaseous Hydrogen 938.1
Systems
Fire Extinguishing 513.11, 513.11.1,
513.12, 517.7.4
Fire Extinguishing 513.2.3(1)

Dry Chemical Extinguishing Systems

Fire Extinguishing 513.2.3(3), 513.3.2

NFPA 10-2013*
NFPA 13-2013*
NFPA 17-2013*

NFPA 17A-2013*
NFPA 30-2012*

Portable Fire Extinguishers

Installation of Sprinkler Systems

Wet Chemical Extinguishing Systems

Flammable and Combustible Liquids Code

NFPA 30A-20122015*

Motor Fuel Dispensing Facilities and Repair Garages

NFPA 37-20102015*
NFPA 52-2013*

Installation and Use of Stationary Combustion Engines and Gas
Turbines
Vehicular Gaseous Fuel Systems Code

NFPA 58-2014*

Liquefied Petroleum Gas Code

NFPA 69-2014*

Explosion Prevention Systems

NFPA 80-20132016*

Fire Doors and Other Opening Protectives

NFPA 31-2011*

NFPA 54/Z223.120122015*

NFPA 70-2014*

NFPA 82-2014*

Installation of Oil Burning Equipment

National Fuel Gas Code

National Electrical Code

NFPA 85-20112015*

Incinerators and Waste and Linen Handling Systems and Equipment
Boiler and Combustion Systems Hazards Code

NFPA 90A-20122015*

Installation of Air-Conditioning and Ventilating Systems

NFPA 88A-20112015*

Parking Structures

Miscellaneous

513.2.3(2), 517.7.6

Fire Extinguishing 513.2.3(4), 513.3.2
Combustible
Liquids, Flammable Liquids
Miscellaneous

Fuel Gas, Appliances

Generators

302.1.2, 302.2
905.8.1

301.5, 1002.2.2,
1301.1, D 101.1, D
112.1, D 113.6, D
113.6.1, D 114.1, D
115.2, D 115.3, E
502.6.1(2)
1602.1, 1602.3

CNG Vehicle Fuel 939.1
Systems
Fuel Gas
516.2.1, D101.1, D
108.1, D 114.1, D
115.1, E 502.6.1(1)
Fuel Gas
303.7, 516.2.1,
1308.5.4.2.3,
1308.5.9.4,
1311.5(6), 1313.9,
D 101.1, D 101.2,
D 106.1, D 111.1,
D 114.1, D 115.1
Explosion Preven- 302.1.2, 302.2
tion
Miscellaneous
301.4, 511.1.6,
512.2.5, 516.2.7,
516.2.9(4), 602.2.1,
905.10.2, 1104.4(6),
1217.7.1,
1311.14.5(2),
1312.6, E
503.5(11)(c)
Fire Doors
510.7.7
Incinerator Chutes 926.1
Appliances

Miscellaneous
HVAC

1002.1(3), 1011.1,
Table 1003.2.1
905.8
904.7(1)
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STANDARD NUMBER

NFPA 90B-2012*
NFPA 91-2010*

STANDARD TITLE

Installation of Warm Air Heating and Air-Conditioning Systems

APPLICATION

HVAC

302.1.2, 302.2

SECTIONS

NFPA 96-2014*

NFPA 211-2013*

Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and
Noncombustible Particulate Solids
Ventilation Control and Fire Protection of Commercial Cooking
Operations
Chimneys, Fireplaces, Vents, and Solid Fuel Burning Appliances

NFPA 220-2012*

Types of Building Construction

Miscellaneous

517.7, 517.7.1,
801.2, 801.3,
802.5.2, 802.5.3,
802.5.7.1,
802.5.7.3, 902.8, E
502.6.1(3)
302.1.2, 302.2

Miscellaneous

302.1.2, 302.2

NFPA 780-2014*

Fire Safety Criteria for Manufactured Home Installations, Sites,
and Communities
Prevention of Fire and Dust Explosions from the Manufacturing,
Processing, and Handling of Combustible Particulate Solids
Installation of Lightning Protection Systems

NFPA 5000-2012*

Building Construction and Safety Code

Fuel Cell Power
Plants, Fuel Cells
Miscellaneous

1601.1

NFPA 221-2012*

NFPA 259-2013*

NFPA 262-20112015*
NFPA 274-2013*

NFPA 409-20112016*
NFPA 501A-2013*
NFPA 654-2013*

NFPA 853-20102015*
NSF 358-1-2012*

High Challenge Fire Walls, Fire Walls, and Fire Barrier Walls

Installation of Stationary Fuel Cell Power Systems

SAE J512-1997

SMACNA-2003

Fibrous Glass Duct Construction Standard, 7th Edition

PPI TR-4-2010

SMACNA-2002

SMACNA-2006*

SMACNA-2012*
SMACNA-2008*

TIA 942-A-2012*
UL 17-2008

UL 21-2007*
UL 33-2010*
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302.1.2, 302.2
302.1.2, 302.2

Building Fire
302.1.2, 302.2
Walls, Fire Barrier
Potential Heat of Building Materials
Testing, Building 214.0
Materials
Standard Method of Test for Flame Travel and Smoke of Wires and Certification
602.2.1
Cables for Use in Air-Handling Spaces
Test Method to Evaluate Fire Performance Characteristics of Pipe Pipe Insulation
302.1.2, 302.2
Insulation
Aircraft Hangars
Miscellaneous
905.9

Polyethylene Pipe and Fittings for Water-Based Ground-Source
“Geothermal” Heat Pump Systems
Polypropylene Pipe and Fittings for Water-Based Ground-Source
“Geothermal” Heat Pump Systems
Listing for Hydrostatic Design Basis (HDB), Hydrostatic Design
Stress (HDS), Strength Design Basis (SDB), Pressure Design Basis
(PDB) and Minimum Required Strength (MRS) Ratings for Thermoplastic Piping Materials or Pipe
Automotive Tube Fittings

NSF 358-2-2012*

Product Conveying
Ducts
Commercial
Cooking
Fuel Gas Appliances

REFERENCED

HVAC Systems Testing, Adjusting and Balancing, 3rd Edition
HVAC Duct Construction Standards Metal and Flexible, 3
Edition

rd

HVAC Air Duct Leakage Test Manual, 2nd Edition

IAQ Guidelines for Occupied Buildings Under Construction, 2nd
Edition
Telecommunications Infrastructure Standard for Data Centers

Vent or Chimney Connector Dampers for Oil-Fired Appliances
(with revisions through September 25, 2013)
LP-Gas Hose (with revisions through April 26, 2010)
Heat Responsive Links for Fire-Protection Service

Dust Explosion
506.4, Table 505.4
Prevention, Gutters
Fuel Gas
1312.4

Piping, Plastic

302.1.2, 302.2

Piping, Plastic
Certification

Table E 505.5,
Table E 505.6
Table E 505.5,
Table E 505.6
302.1.2, 302.2

Fittings

302.1.2, 302.2

Fiberglass Ducts

302.1.2, 302.2

Balancing

Ducts, Metal and
Flexible

314.1(5)

Ducts

504.4.5, 506.2,
602.1, 602.3, 602.4,
603.3, 603.4, 603.5,
603.8, 603.10,
604.1
E 502.4.3.1

Air Conditioners

E 503.5(11)(b)

Ventilation

Vent Dampers

Hose, LPG Hose
Fusible Links

E 603.1.1(3)
802.15.1

302.1.2, 302.2
302.1.2, 302.2

STANDARD NUMBER

UL 51-2013*
UL 80-2007*

UL 103-2010*

UL 125-2009*
UL 127-2011*

UL 132-2007*
UL 144-2012*
UL 174-2004*

STANDARD TITLE

Power-Operated Pumps and Bypass Valves for Anhydrous
Ammonia, LP-Gas, and Propylene (with revisions through January
10, 2014)
Steel Tanks for Oil-Burner Fuels and Other Combustible Liquids
(with revisions through January 16, 2014)
Factory-Built Chimneys for Residential Type and Building Heating
Appliances (with revisions through July 27, 2012)
Flow Control Valves for Anhydrous Ammonia and LP-Gas (with
revisions through November 10, 2011)
Factory-Built Fireplaces (with revisions through May 28, 2015)
Safety Relief Valves for Anhydrous Ammonia and LP-Gas (with
revisions through July 23, 2010)
LP-Gas Regulators

UL 180-2003*
UL 181-2013*

Household Electric Storage Tank Water Heaters (with revisions
through September 21, 2012)
Liquid-Level Indicating Gauges for Oil Burner Fuels (with revisions through March 2, 2007)
Factory-Made Air Ducts and Air Connectors

UL 181A-2013*

Closure Systems for Use with Rigid Air Ducts

UL 181B-2013*
UL 197-2010*

UL 207-2009*
UL 252-2010*

UL 268A-2008*
UL 295-2007*
UL 296-2003*
UL 300-2005*
UL 343-2008
UL 353-1994
UL 378-2006

UL 391-2010*
UL 399-2008*
UL 404-2010*
UL 412-2011*
UL 427-2011*

Closure Systems for Use with Flexible Air Ducts and Air Connectors
Commercial Electric Cooking Appliances (with revisions through
October 31, 2013September 17, 2014)
Refrigerant-Containing Components and Accessories, Nonelectrical (with revisions through July 12, 2013)
Compressed Gas Regulators (with revisions through September 4,
2013)
Smoke Detectors for Duct Application (with revisions through
September 25, 2009 October 02, 2014)
Commercial-Industrial Gas Burners (with revisions through
November 11, 2013 January 30, 2015)
Oil Burners (with revisions through September 17, 2013 June 11,
2015)
Fire Testing of Fire Extinguishing Systems for Protection of
Commercial Cooking Equipment (with revisions through
November 12, 2013 December 16, 2014)
Pumps for Oil-Burning Appliances (with revisions through June
12, 2013)
Limit Controls (with revisions through November 8, 2011)
Draft Equipment (with revisions through September 17, 2013)

APPLICATION

Ammonia Pumps,
LPG Pumps,
Pumps
Fuel Gas
Fuel Gas, Appliances
Fuel Gas
Fireplaces

Refrigeration Unit Coolers (with revisions through September 17,
2013)
Refrigerating Units (with revisions through February 1, 2013
February 28, 2014)

302.1.2, 302.2

SECTIONS

D 113.6.2

802.5.1.1, 802.5.1.2
302.1.2, 302.2

Fuel Gas

802.5.1.1, 913.1,
913.1.1
302.1.2, 302.2

Appliances

302.1.2, 302.2

Fuel Gas

Gauges, Level
Gauges
Air Connectors,
Air Ducts
Air Ducts

Air Connectors,
Air Ducts
Appliances,
Commercial
Cooking, Electric
Appliances
Refrigeration
Components
Fuel Gas
Smoke Detectors
Gas Burners

Fuel Gas, Appliances
Certification
Fuel Gas, Appliances
Controls

Fuel Gas, Appliances
Furnaces, Solid
Fuel

Solid-Fuel and Combination-Fuel Central and Supplementary
Furnaces (with revisions through September 17, 2013 June 12,
2014)
Drinking Water Coolers (with revisions through October 18, 2013) Appliances
Gauges, Indicating Pressure, for Compressed Gas Service

REFERENCED

Fuel Gas

Refrigeration
Refrigeration
Systems

302.1.2, 302.2
302.1.2, 302.2

602.1, 602.6, 603.4,
603.5, 603.8,
604.1.1
603.10, E 503.4.7.2
603.10, E 503.4.7.2
922.1

302.1.2, 302.2
302.1.2, 302.2
608.1
910.2
910.1

513.2.2, 513.2.5,
517.3.1.1(6)
302.1.2, 302.2
302.1.2, 302.2
802.15.1
904.11

302.1.2, 302.2
302.1.2, 302.2
935.2
935.3
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STANDARD NUMBER

STANDARD TITLE

APPLICATION

REFERENCED

UL 429-2013

Electrically Operated Valves

Valves

302.1.2, 302.2

UL 443-2006*

Steel Auxiliary Tanks for Oil-Burner Fuel (with revisions through
March 8, 2013)
Commercial Refrigerators and Freezers (with revisions through
June 28, 2013November 17, 2014)
Flame Arresters (with revisions through August 10, 2012)

Fuel Gas

302.1.2, 302.2

UL 441-2010*
UL 471-2010*

UL 525-2008*
UL 536-1997*
UL 555-2006*

Gas Vents (with revisions through May 18, 2010June 12, 2014)

Flexible Metallic Hose (with revisions through June 9, 2003)

UL 555C-20062014*

Fire Dampers (with revisions through November 5, 2013 May 21,
2014)
Ceiling Dampers (with revisions through May 4, 2010)

UL 565-2013

Liquid-Level Gauges for Anhydrous Ammonia and LP-Gas

UL 555S-19992014*
UL 569-2013*
UL 641-2010*
UL 651-2011

UL 710-2012*

UL 710B-2011*
UL 710C-2006

Smoke Dampers (with revisions through October 9, 2013)
Pigtails and Flexible Hose Connectors for LP-Gas

Type L Low-Temperature Venting Systems (with revisions through
June 12, 2013)
Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings
(with revisions through March 30, 2012May 02, 2014)
Exhaust Hoods for Commercial Cooking Equipment (with revisions through November 5, 2013)
Recirculating Systems (with revisions through August 14, 2014)

UL 729-2003*

Ultraviolet Radiation Systems For Use In The Ventilation Control
of Commercial Cooking Operations
Test for Surface Burning Characteristics of Building Materials
(with revisions through August 12, 2013)
Oil-Fired Boiler Assemblies (with revisions through October 9,
2013)
Oil-Fired Central Furnaces (with revisions through October 9,
2013)
Oil-Fired Floor Furnaces (with revisions through October 9, 2013)

UL 731-1995*

Oil-Fired Unit Heaters (with revisions through October 9, 2013)

UL 723-2008*
UL 726-1995
UL 727-2006

UL 730-2003*
UL 732-1995*
UL 733-1993

UL 737-2011*
UL 762-2013
UL 791-2006
UL 795-2011

UL 834-2004*

UL 842-2007*

UL 858-20052014*
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Oil-Fired Wall Furnaces (with revisions through October 9, 2013)
Oil-Fired Storage Tank Water Heaters (with revisions through
October 9, 2013)
Oil-Fired Air Heaters and Direct-Fired Heaters (with revisions
through October 9, 2013)
Fireplace Stoves

Power Roof Ventilators for Restaurant Exhaust Appliances

Residential Incinerators (with revisions through November 27,
2013November 07, 2014)
Commercial-Industrial Gas Heating Equipment (with revisions
through November 27, 2013)
Heating, Water Supply, and Power Boilers - Electric (with revisions through December 9, 2013)
Valves for Flammable Fluids (with revisions through October 30,
2013)
Household Electric Ranges (with revisions through July 29,
2013June 24, 2015)

Fuel Gas

SECTIONS

802.1

Freezers, Refriger- 935.1
ators
Flame Arrestors
302.1.2, 302.2
Fuel Gas

302.1.2, 302.2

Dampers

605.3

Dampers
Dampers
Fuel Gas
Fuel Gas

Equipment

Piping, Plastic

Exhaust Hoods,
Hoods
Exhaust Hoods
Exhaust Hoods,
Hoods
Miscellaneous

Fuel Gas, Appliances
Fuel Gas, Appliances
Furnaces, Floor,
Oil Fired Furnaces
Furnaces, Wall, Oil
Fired
Heaters, Oil Fired
Fuel Gas, Appliances
Water Heaters,
Direct Fired, Oil
Fired
Fireplace Stoves
Ventilators

Incinerators

Heating Equipment, Gas Fired
Appliances
Valves

Electric Ranges,
Ranges

605.2
605.1

302.1.2, 302.2
302.1.2, 302.2
802.1

1308.5.4.1

507.2.1, 508.2,
508.2.1
508.1, 513.2.2,
516.2.2, 516.2.3
508.2.1
508.9, 602.2,
604.1.2, 1201.2
1002.2.1

904.12, Table E
503.7.1(5)
906.13
907.4

917.6, Table E
503.7.1(5)
302.1.2, 302.2
302.1.2, 302.2
913.2
511.1

926.3

904.13

1002.3, Table
1203.2
302.1.2, 302.2
921.1

STANDARD NUMBER

UL 867-2011*

UL 896-1993*

UL 900-20042015*
UL 907-2010*
UL 921-2006*
UL 923-2013*
UL 959-2010*
UL 984-1996

UL 1026-2012*
UL 1046-2010

UL 1206-2003*
UL 1240-2005*

UL 1453-2004*

UL 1479-20032015*
UL 1482-2011*
UL 1746-2007

UL 1777-20072015*
UL 1812-2013
UL 1815-2012

UL 1820-2004*
UL 1887-2004*
UL 1963-2011*

UL 1978-2010*

UL 1995-20112015

UL 2021-20132015*
UL 2043-2013*

UL 2157-1997*

UL 2158-19972014*

STANDARD TITLE

APPLICATION

REFERENCED

Electrostatic Air Cleaners (with revisions through August 23,
2013)
Oil-Burning Stoves (with revisions through November 27, 2013)

Filters

937.1

Fireplace Accessories (with revisions through December 18, 2013
June 12, 2014)
Commercial Dishwashers (with revisions through July 6, 2012)

Air Filters, Filters
Fireplace Accessories
Appliances

311.2

Air Filter Units (with revisions through February 14, 2012)

Microwave Cooking Appliances (with revisions through June 24,
2015)
Medium Heat Appliance Factory-Built Chimneys (with revisions
through June 12, 2014)
Hermetic Refrigerant Motor-Compressors (with revisions through
September 23, 2005)
Electric Household Cooking and Food Serving Appliances
Grease Filters for Exhaust Ducts (with revisions through January
13, 2012)
Electric Commercial Clothes-Washing Equipment (with revisions
through November 30, 2012)
Electric Commercial Clothes-Drying Equipment (with revisions
through October 17, 2012)
Electric Booster and Commercial Storage Tank Water Heaters
(with revisions through July 15, 2011)
Fire Tests of Through-Penetration Firestops (with revisions
through October 19, 2012)
Solid-Fuel Type Room Heaters (with revisions through August 19,
2015)
External Corrosion Protection Systems for Steel Underground
Storage Tanks (with revisions through May 24, 2012)
Chimney Liners (with revisions through July 3, 2009)
Ducted Heat Recovery Ventilators (with revisions through April
17, 2014)
Nonducted Heat Recovery Ventilators (with revisions through
April 17, 2014)
Fire Test of Pneumatic Tubing for Flame and Smoke Characteristics (with revisions through May 10, 2013)

Fire Test of Plastic Sprinkler Pipe for Visible Flame and Smoke
Characteristics (with revisions through May 3, 2013)
Refrigerant Recovery/Recycling Equipment (with revisions
through October 11, 2013)
Grease Ducts (with revisions through September 19, 2013)
Heating and Cooling Equipment

Fixed and Location-Dedicated Electric Room Heaters (with revisions through June 6, 2013)
Fire Test for Heat and Visible Smoke Release For Discrete Products and Their Accessories Installed in Air-Handling Spaces
Electrical Clothes Washing Machines and Extractors (with revisions through February 16, 2010)
Electric Clothes Dryers (with revisions through March 20,
2009January 29, 2015)

Stoves, Oil Fired

Microwaves

Fuel Gas, Appliances
Compressors,
Refrigeration
Cooking Appliances, Electric
Appliances
Filters-Grease
Appliances

Clothes Dryers,
Commercial
Appliances
Miscellaneous

SECTIONS

922.3
913.3
508.1

921.3.2(3)
802.5.1.2

302.1.2, 302.2
302.1.2, 302.2
509.1, 509.1.1,
518.1(4)
302.1.2, 302.2
908.1

302.1.2, 302.2

507.3.4, 507.3.5

Room Heaters,
802.5.1.1, 916.3
Solid Fuel Heaters
Tanks
302.1.2, 302.2
Chimneys, Liners

Heat Recovery
Ventilators
Heat Recovery
Ventilators
Surface Burning
Test, Pneumatic
Tubing
Surface Burning
Test, Fire Sprinkler
Pipe
Refrigerant Equipment
Ducts, Grease
HVAC, Electric

Product, Heating,
Electric
Surface Burning
Test, Discrete
Products
Appliances
Clothes Dryers,
Electric

803.1.11.2
504.5
504.5

602.2.3
602.2.2
1101.2

507.2.1, 510.4.1,
510.5.2, 510.5.3
903.1
916.1

602.2.4, 602.2.5
302.1.2, 302.2
908.1
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STANDARD NUMBER

STANDARD TITLE

APPLICATION

REFERENCED

UL 2162-20012014*

Commercial Wood-Fired Baking Ovens-Refractory Type

UL 2221-2010

Duct Wrap, Grease 507.3.4
Duct Enclosure
Solid Fuel-Fired Hydronic Heating Appliances, Water Heaters, and Appliances
1002.4, Table
Boilers (with revisions through February 8, 2013)
1203.2
Commercial Incinerators (with revisions through October 8, 2014) Incinerators
926.2

UL 2200-2012*
UL 2523-2009*
UL 2790-2010*

UL 60335-2-40-2012*

Stationary Engine Generator Assemblies (with revisions through
June 7, 2013July 29, 2015)
Tests of Fire Resistive Grease Duct Enclosure Assemblies

Baking Ovens
Assemblies

Household and Similar Electrical Appliances, Part 2-40: Particular Appliances
Requirements for Electrical Heat Pumps, Air-Conditioners and
Dehumidifiers

922.2

SECTIONS

1602.3

903.1

* ANSI designated as an American National Standard.
Italic/Bold referenced standards indicate where such standards are located in the narrative of the code.
Notes:
1
Although these standards are referenced in Chapter 17, some of the materials and equipment in the standards are not acceptable for use under the provisions of this code.
2
See Section 1211.3 for restrictions.

SUBSTANTIATION:
(See Standards Task Group Report for supporting attachments)
The Standards Task Group is charged with the review of standards listed in Chapter 17 and to make recommendations to the Technical Committee. The task group started with the review of standards referenced in the narrative of
the code (Chapter 1- 16) by using the criteria outlined in Attachment 10. The criteria uses is as follows:
• Does the standard meet the definition as stated in the Regulations Governing Committee Projects?
Standard —a document, the main text of which contains only mandatory provisions using the word “shall”
to indicate requirements and which is in a form generally suitable for mandatory reference by another standard or code or for adoption into law. Nonmandatory provisions shall be located in an appendix, footnote, or
fine-print note and are not to be considered a part of the requirements of a standard.
• Are the requirements written in mandatory language?
• Does the standard include a clear scope of application?
• Is the measure of performance for which the test is conducted is clearly defined in either the test standard
or in the code text?
• Is the standard under the scoping provisions of the applicable code?
The recommendation of the task group is stated in Item # 001 that list standards referenced in various section of the
code. Compliance with the referenced standard is necessary for compliance with this code. If a standard is intended
to be a requirement for judging code compliance, the code must state its intent for use. Referenced standards in
Item # 001 are referenced in the narrative of the code and are considered part of the requirements of this code to the
prescribed extent of each such reference.
Standards that are not referenced in the narrative of the code were reviewed by the same criteria outlined in Attachment 11. The recommendation of the task group is stated in Item # 002 that list standards, publications, practices and
guides.
Standards that are outside of the scope of the mechanical code and are not relevant have been removed.The asterisk
and accompanying footnotes are being removed since they are no longer necessary as they were only there for
informational purposes.
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UMC 2018 – (1701.2, Table 1701.2):
SUBMITTER:

Item # 002

Julius A. Ballanco, P.E.
Chair, Standards Task Group

RECOMMENDATION:
Add new text as follows:
1701.2 Standards, Publications, Practices, and Guides. The standards, publications, practices and guides listed in Table
1701.2 are not referenced in other sections of this code. The application of the referenced standards, publications, practices and
guides shall be as specified in Section 302.1.2. The promulgating agency acronyms are found at the end of the table.
TABLE 1701.2
STANDARDS, PUBLICATIONS, PRACTICES, AND GUIDES

AABC-2002
ACCA Manual B-2009
ACCA Manual D-2014

DOCUMENT NUMBER

ACCA Manual J-2011
ACCA Manual N-2012
ACCA Manual Q-1990
AHRI 1200-2013
AHRI 1230-2010

Total System Balance, 6th Edition
Balancing and Testing Air and Hydronic Systems
Residential Duct Systems

DOCUMENT TITLE

Residential Load Calculations
Commercial Load Calculations
Low Pressure, Low Velocity Duct System Design
Performance Rating of Commercial Refrigerated Display Merchandisers and
Storage Cabinets

Performance Rating of Variable Refrigerant Flow (VRF) Multi-Split Air-Conditioning and Heat Pump Equipment
AMCA 500-D-2012
Laboratory Methods of Testing Dampers for Rating
ASCE 25-2006
Earthquake-Actuated Automatic Gas Shutoff Devices
ASHRAE 52.2-2012
General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle
Size
ASHRAE 55-2013
Thermal Environmental Conditions for Human Occupancy
ASHRAE 90.1-2013
Energy Standard for Buildings Except Low-Rise Residential Buildings
ASHRAE 90.2-2007
Energy-Efficient Design of Low-Rise Residential Buildings
ASHRAE 127-2012
Method of Testing for Rating Computer and Data Processing Room Unitary Air
Conditioners
ASHRAE/ACCA 183Peak Cooling and Heating Load Calculations in Buildings Except Low-Rise
(R2014)
Residential Buildings
ASHRAE Handbook-2013 Fundamentals
ASHRAE Handbook-2012 HVAC Systems and Equipment
ASME A13.1-2007
Scheme for the Identification of Piping Systems
(R2013)
ASME A112.18.6/CSA
Flexible Water Connectors
B125.6-2009 (R2014)
ASME B1.20.3-1976
Dryseal Pipe Threads (Inch)
(R2013)
ASME B16.33-2012
Manually Operated Metallic Gas Valves for Use in Gas Piping Systems up to 175
psi (Sizes NPS 1⁄2 through NPS 2)

ASME B16.50-2013
Wrought Copper and Copper Alloy Braze-Joint Pressure Fittings
ASTM A312/A312MSeamless, Welded, and Heavily Cold Worked Austenitic Stainless Steel Pipes
2015b
ASTM A568/A568M-2015 Steel, Sheet, Carbon, Structural, and High-Strength, Low-Alloy, Hot-Rolled and
Cold-Rolled
ASTM A653/A653M-2015 Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed)
by the Hot-Dip Process

Balancing
Balancing
Ducts, Balancing

APPLICATION

Ducts
Ducts
Ducts
Commercial Refrigerated
Display Merchandisers
and Storage Cabinets
Refrigerants
Dampers
Fuel Gas
Cleaning Devices

Miscellaneous
Energy
Energy, Dwellings
Air Conditioners

Cooling and Heating
Load, Miscellaneous
Climatic Conditions
Design
Piping
Piping
Joints

Valves

Fittings
Piping, Ferrous
Piping

Piping, Ferrous
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ASTM A733-2015
ASTM B687-1999
(R2011)
ASTM C518-2010

DOCUMENT NUMBER

ASTM D93-2015a
ASTM D396-2015b
ASTM D2517-2006
(R2011)
ASTM D2737-2012a
ASTM E96/E96M-2015
ASTM E136-2012
ASTM F714-2013
ASTM F1476-2007
(R2013)
ASTM F2098-2008
ASTM F2158-2008
(R2013)
ASTM F2262-2009

Welded and Seamless Carbon Steel and Austenitic Stainless Steel Pipe Nipples
Brass, Copper, and Chromium-Plated Pipe Nipples

Piping, Ferrous
Piping, Copper Alloy

Polyethylene (PE) Plastic Tubing
Water Vapor Transmission of Materials

Piping, Plastic
Miscellaneous

Stainless Steel Clamps for Securing SDR9 Cross-linked Polyethylene (PEX)
Tubing to Metal Insert and Plastic Insert Fittings
Residential Central-Vacuum Tube and Fittings

Joints

DOCUMENT TITLE

Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Certification: Calibration,
Apparatus
Error Analysis, Heat Flow
Meter Apparatus, Heat
Flux, Instrument Verification, Thermal Conductivity, Thermal
Resistance, Thermal
Testing, Tunnel Test
Flash Point by Pensky-Martens Closed Cup Tester
Certification
Fuel Oils
Boiler
Reinforced Epoxy Resin Gas Pressure Pipe and Fittings
Piping, Plastic

Behavior of Materials in a Vertical Tube Furnace at 750°C
Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter
Performance of Gasketed Mechanical Couplings for Use in Piping Applications

CSA C448-2013
CSA Z21.1b-2012

Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene Tubing OD
Controlled SDR9
Welding Procedure and Performance Qualification for Thermoplastics
Polyethylene (PE) Pressure Pipe and Tubing, ½ in. (13 mm) Through 3 in. (76
mm) for Water Service
Polyvinylchloride (PVC) Injection-Moulded Gasketed Fittings for Pressure
Applications
Rigid Polyvinylchloride (PVC) Pipe and Fittings for Pressure Applications
Chlorinated Polyvinylchloride (CPVC) Pipe, Tubing, and Fittings for Hot-and
Cold-Water Distribution Systems
Design and Installation of Earth- Energy Systems
Household Cooking Gas Appliances

CSA Z21.5.2-2013
CSA Z21.11.2-2013

Gas Clothes Dryers-Volume II, Type 2 Clothes Dryers (same as CSA 7.2)
Gas-Fired Room Heaters, Volume II, Unvented Room Heaters

AWS B2.4-2012
AWWA C901-2008
CSA B137.2-2013
CSA B137.3-2013
CSA B137.6-2013

CSA Z21.5.1-2015

CSA Z21.12b-1994
(R2010)
CSA Z21.13-2014
CSA Z21.15b-2013

Gas Clothes Dryers- Volume I, Type 1 Clothes Dryers (same as CSA 7.1)

Draft Hoods

CSA Z21.17a-2008

Gas-Fired Low Pressure Steam and Hot Water Boilers (same as CSA 4.9)
Manually Operated Gas Valves for Appliances, Appliance Connector Valves and
Hose End Valves (same as CSA 9.1b)
Domestic Gas Conversion Burners (same as CSA 2.7a)

CSA Z21.19-2014

Refrigerators Using Gas Fuel (same as CSA 1.4)

CSA Z21.18b-2012
(R2012)
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APPLICATION

Gas Appliance Pressure Regulators (same as CSA 6.3b)

Furnace
Piping, Plastic
Joints
Central Vacuum, Fittings,
PVC, Tube
Piping, Plastic
Joints, Certification
Piping, Plastic
Piping, Plastic
Piping, Plastic
Piping, Plastic

Miscellaneous
Household Cooking
Appliances, Gas Fired
Fuel Gas, Appliances

Fuel Gas, Appliances
Room Heaters, Unvented
Heaters
Fuel Gas, Appliances
Fuel Gas, Appliances
Fuel Gas

Conversion Burner Installation, Gas Burners
Appliance Regulators,
Gas Refrigerators, Pressure Regulators
Gas Refrigerators, Refrigerators

CSA Z21.20a-2008

DOCUMENT NUMBER

CSA Z21.21-2015

Automatic Gas Ignition Systems and Components
DOCUMENT TITLE

Automatic Valves for Gas Appliances (same as CSA 6.5)

CSA Z21.22-2015
Relief Valves for Hot Water Supply Systems (same as CSA 4.4)
CSA Z21.40.1a-1997/CGA Gas-Fired, Heat Activated Air-Conditioning and Heat Pump Appliances
2.91a-M97 (R2012)
CSA Z21.42 2013
CSA Z21.47-2012
CSA Z21.50-2014

Gas-Fired Illuminating Appliances
Gas-Fired Central Furnaces (same as CSA 2.3)
Vented Gas Fireplaces (same as CSA 2.22)

CSA Z21.58-2015
CSA Z21.60-2012

Outdoor Cooking Gas Appliances (same as CSA 1.6)
Decorative Gas Appliances for Installation in Solid-Fuel Burning Fireplaces
(same as CSA 2.26)

CSA Z21.56-2014

Gas-Fired Pool Heaters (same as CSA 4.7)

CSA Z21.61-1983 (R2004) Gas-Fired Toilets
CSA Z21.66-2015
Automatic Damper Devices for Use with Gas-Fired Appliances (same as CSA
6.14)
CSA Z21.71a-2005
(R2007)
CSA Z21.86-2008
CSA Z21.88-2014
CSA Z83.8-2013

CSA Z83.11b-2009
(R2011)
CSA Z83.19a-2011
CSA Z83.20b-2011

IAPMO IGC 293-2012
IAPMO PS 117-2012ae1
IAPMO PS 120-2004
ISO 13256-1-1998
(R2012)
ISO 13256-2-1998

MSS SP-67-2011
MSS SP-80-2013
MSS SP-104-2012
MSS SP-106-2012
MSS SP-109-2012
NFPA 30-2015
NFPA 69-2014
NFPA 90B-2015
NFPA 91-2015
NFPA 96-2014

Automatic Intermittent Ignition Systems for Field Installation

Vented Gas-Fired Space Heating Appliances (same as CSA 2.32)
Vented Gas Fireplace Heaters (same as CSA 2.33)
Gas Unit Heaters, Gas Packaged Heaters, Gas Utility Heaters, and Gas-Fired
Duct Furnaces (same as CSA 2.6)
Gas Food Service Equipment (same as CSA 1.8b)
Gas-Fired High-Intensity Infrared Heaters (same as CSA 2.35a)
Gas-Fired Low-Intensity Infrared Heaters (same as CSA 2.34b)

Tubing and Fittings for Special Hydronic Radiant Drywall Panels
Press and Nail Connections

Flashing and Stand Combination for Air Conditioning Units (Residential or
Commercial Unit Curb)
Water Source Heat Pumps-Testing and Rating for Performance-Water-to-Air and
Brine-to-Air Heat Pumps
Water Source Heat Pumps-Testing and Rating for Performance-Water-to-Water
and Brine-to-Water Heat Pumps
Butterfly Valves
Bronze Gate, Globe, Angle, and Check Valves
Wrought Copper Solder-Joint Pressure Fittings
Cast Copper Alloy Flanges and Flanged Fittings: Class 125, 150, and 300
Weld-Fabricated Copper Solder-Joint Pressure Fittings
Flammable and Combustible Liquids Code
Explosion Prevention Systems
Installation of Warm Air Heating and Air-Conditioning Systems
Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and Particulate
Solids
Ventilation Control and Fire Protection of Commercial Cooking Operations

Automatic Ignition, Gas
Ignition, Ignition
Appliance Valves, Automatic Gas Valves, Valves
Valves
Gas Fired Air Conditioning, Gas Fired Heat
Pump
Illuminating Appliances
Fuel Gas, Appliances
Appliances, Decorative
Appliances
Fuel Gas, Swimming
Pools, Spas, and Hot Tubs
Cooking Appliances
Decorative Appliances,
Decorative Fireplace
Appliances
Toilets
Vent Dampers, Automatic
Dampers
APPLICATION

Automatic Pilot Ignition,
Pilot Ignition
Fuel Gas Appliances
Fireplace Heaters
Fuel Gas Appliances
Fuel Gas, Appliances

High Intensity Heaters,
Infrared Heaters
Infrared Heaters, Low
Intensity Heaters
HVAC, Fittings, Tubing
Fittings

Air Conditioning Flashing
Stand
Water-Source Heat Pumps
Water-Source Heat Pumps
Valves
Valves
Fittings
Fittings
Fittings
Combustible Liquids,
Flammable Liquids
Explosion Prevention
HVAC
Product Conveying Ducts
Commercial Cooking
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NFPA 221-2015

High Challenge Fire Walls, Fire Walls, and Fire Barrier Walls

NFPA 274-2013
NFPA 501A-2013

SAE J512-1997
SMACNA-2002
SMACNA-2003

Test Method to Evaluate Fire Performance Characteristics of Pipe Insulation
Fire Safety Criteria for Manufactured Home Installations, Sites, and Communities
Building Construction and Safety Code
Polyethylene Pipe and Fittings for Water-Based Ground-Source “Geothermal”
Heat Pump Systems
Polypropylene Pipe and Fittings for Water-Based Ground-Source “Geothermal”
Heat Pump Systems
Automotive Tube Fittings
HVAC Systems Testing, Adjusting and Balancing, 3rd Edition
Fibrous Glass Duct Construction Standard, 7th Edition

SMACNA-2008

IAQ Guidelines for Occupied Buildings Under Construction, 2nd Edition

DOCUMENT NUMBER

NFPA 259-2013

NFPA 5000-2015
NSF 358-1-2014
NSF 358-2-2012

SMACNA-2012
UL 21-2014
UL 33-2010
UL 51-2013
UL 80-2007

UL 125-2014
UL 132-2015
UL 144-2012
UL 174-2004
UL 180-2012
UL 207-2009
UL 252-2010
UL 343-2008
UL 353-1994
UL 404-2010
UL 429-2013
UL 443-2006
UL 525-2008
UL 565-2013
UL 569-2013
UL 732-1995
UL 733-1993
UL 842-2015
UL 984-1996

UL 1453-2004
UL 1746-2007
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DOCUMENT TITLE

Potential Heat of Building Materials

HVAC Air Duct Leakage Test Manual, 2nd Edition

LP-Gas Hose (with revisions through September 29, 2015)
Heat Responsive Links for Fire-Protection Service (with revisions through April
14, 2015)
Power-Operated Pumps and Bypass Valves for Anhydrous Ammonia, LP-Gas,
and Propylene (with revisions through May 18, 2015)
Steel Tanks for Oil-Burner Fuels and Other Combustible Liquids (with revisions
through January 16, 2014)
Flow Control Valves for Anhydrous Ammonia and LP-Gas (with revisions
through February 18, 2015)
Safety Relief Valves for Anhydrous Ammonia and LP-Gas (with revisions
through July 02, 2015)
LP-Gas Regulators (with revisions through November 05, 2014)
Household Electric Storage Tank Water Heaters (with revisions through April 10,
2015)
Liquid-Level Gauges for Oil Burner Fuels and other combustible liquids
Refrigerant-Containing Components and Accessories, Nonelectrical (with revisions through June 27, 2014)
Compressed Gas Regulators (with revisions through January 28, 2015)
Pumps for Oil-Burning Appliances (with revisions through June 12, 2013)
Limit Controls (with revisions through November 8, 2011)
Gauges, Indicating Pressure, for Compressed Gas Service (with revisions through
February 11, 2015)
Electrically Operated Valves
Steel Auxiliary Tanks for Oil-Burner Fuel (with revisions through March 8, 2013)
Flame Arresters (with revisions through August 10, 2012)
Liquid-Level Gauges for Anhydrous Ammonia and LP-Gas
Pigtails and Flexible Hose Connectors for LP-Gas
Oil-Fired Storage Tank Water Heaters (with revisions through October 9, 2013)
Oil-Fired Air Heaters and Direct-Fired Heaters (with revisions through October
9, 2013)
Valves for Flammable Fluids
Hermetic Refrigerant Motor-Compressors (with revisions through September 23,
2005)
Electric Booster and Commercial Storage Tank Water Heaters (with revisions
through July 15, 2011)
External Corrosion Protection Systems for Steel Underground Storage Tanks
(with revisions through December 19, 2014)

Building Fire Walls, Fire
Barrier
Testing, Building Materials
Pipe Insulation
Miscellaneous
APPLICATION

Miscellaneous
Piping, Plastic
Piping, Plastic

Fittings
Balancing
Fiberglass Ducts
Ducts

Ventilation

Hose, LPG Hose
Fusible Links

Ammonia Pumps, LPG
Pumps, Pumps
Fuel Gas
Fuel Gas
Fuel Gas

Fuel Gas
Appliances

Gauges, Level Gauges
Refrigeration Components
Fuel Gas
Fuel Gas, Appliances
Controls
Fuel Gas

Valves
Fuel Gas
Flame Arrestors
Fuel Gas
Fuel Gas
Fuel Gas, Appliances
Water Heaters, Direct
Fired, Oil Fired
Valves
Compressors, Refrigeration
Appliances
Tanks

SUBSTANTIATION:
(See Standards Task Group Report for supporting attachments)
The Standards Task Group is charged with the review of standards listed in Chapter 17 and to make recommendations to the Technical Committee. The task group started with the review of standards referenced in the narrative of
the code (Chapter 1- 16) by using the criteria outlined in Attachment 10. The criteria uses is as follows:
• Does the standard meet the definition as stated in the Regulations Governing Committee Projects?
Standard —a document, the main text of which contains only mandatory provisions using the word “shall”
to indicate requirements and which is in a form generally suitable for mandatory reference by another standard or code or for adoption into law. Nonmandatory provisions shall be located in an appendix, footnote, or
fine-print note and are not to be considered a part of the requirements of a standard.
• Are the requirements written in mandatory language?
• Does the standard include a clear scope of application?
• Is the measure of performance for which the test is conducted is clearly defined in either the test standard
or in the code text?
• Is the standard under the scoping provisions of the applicable code?
The recommendation of the task group is stated in Item # 001 that list standards referenced in various section of the
code. Compliance with the referenced standard is necessary for compliance with this code. If a standard is intended
to be a requirement for judging code compliance, the code must state its intent for use. Referenced standards in
Item # 001 are referenced in the narrative of the code and are considered part of the requirements of this code to the
prescribed extent of each such reference.
Standards that are not referenced in the narrative of the code were reviewed by the same criteria outlined in Attachment 11. The recommendation of the task group is stated in Item # 002 that list standards, publications, practices and
guides.
Standards that are outside of the scope of the mechanical code and are not relevant have been removed.The asterisk
and accompanying footnotes are being removed since they are no longer necessary as they were only there for
informational purposes.
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UMC 2018 – (302.1.2):
SUBMITTER:

Item # 003

Julius A. Ballanco, P.E.
Chair, Standards Task Group

RECOMMENDATION:
Revise text as follows:
302.1.2 Standards. Standards listed or referred to in this chapter or other chapters cover materials that will conform to the
requirements of this code, where used in accordance with the limitations imposed in this or other chapters thereof and their
listing. Where a standard covers materials of various grades, weights, quality, or configurations, the portion of the listed standard that is applicable shall be used. Design and materials for special conditions or materials not provided for herein shall be
permitted to be used by special permission of the Authority Having Jurisdiction after the Authority Having Jurisdiction has been
satisfied as to their adequacy. A list of accepted mechanical system material standards that appear in specific sections of this code
is referenced in Table 1701.1. Standards referenced in Table 1701.1 shall be applied as indicated in the applicable referenced
section. A list of additional standards, publications, practices and guides that are not referenced in specific sections of this code
appear in Table 1701.2. The documents indicated in Table 1701.2 shall be permitted in accordance with Section 302.2 after the
Authority Having Jurisdiction has deemed the applicable standard appropriate.
SUBSTANTIATION:
This change correlates the requirements of this section with the changes to Table 1701.1. A change to Table 1701.1
will remove the standards not referenced in the code and place those standards, which were determined to be within
the scope of the code into a new Table 1701.2. Table 1701.2 will contain the standards that can be used by the AHJ
to approve a product, installation, or design.
The Task Group considered deleting the wording, “after the AHJ has deemed the applicable standard appropriate,”
after “in accordance with Section 302.2.” The Technical Committee can consider a modification to delete this language
if they find it inappropriate to include.
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UMC 2018 – (Chapter 1, Chapter 3, 221.0):
SUBMITTER:

Item # 004

Paul Cabot
American Gas Association

RECOMMENDATION:
Revise text as follows:
The code change proposal to Section 101.2 Scope is not eligible for action by the Technical Committee
pursuant to Section 3-1.1 of the IAPMO Regulations Governing Committee Projects.

[

101.2 Scope. The provisions of this code shall apply to the erection, installation, alteration, repair, relocation, replacement,
addition to, use, or maintenance of mechanical systems within this jurisdiction.

]

102.2 Existing Installations. Mechanical Systems systems lawfully in existence at the time of the adoption of this code
shall be permitted to have their use, maintenance, or repair continued where the use, maintenance, or repair is in accordance with
the original design and location and no hazard to life, health, or property has been created by such mechanical systems.
102.3 Maintenance. Mechanical systems Systems, materials, and appurtenances, both existing and new, of a premise under
the Authority Having Jurisdiction shall be maintained in operating condition. Devices or safeguards required by this code shall
be maintained in accordance with the code edition under which installed.
The owner or the owner’s designated agent shall be responsible for maintenance of mechanical systems. To determine
compliance with this subsection, the Authority Having Jurisdiction shall be permitted to cause a mechanical system to be reinspected.
102.4 Additions, Alterations, Renovations, or Repairs. Additions, alterations, renovations, or repairs shall conform to
that required for a new system without requiring the existing mechanical system to be in accordance with the requirements of
this code. Additions, alterations, renovations, or repairs shall not cause an existing system to become unsafe, insanitary or overloaded.
Additions, alterations, renovations, or repairs to existing mechanical system installations shall comply with the provisions
for new construction, unless such deviations are found to be necessary and are first approved by the Authority Having Jurisdiction.
102.5 Health and Safety. Where compliance with the provisions of this code fail to eliminate or alleviate a nuisance, or other
dangerous or insanitary condition that involves health or safety hazards, the owner or the owner’s agent shall install such additional mechanical system facilities or shall make such repairs or alterations as ordered by the Authority Having Jurisdiction.
102.6 Changes in Building Occupancy. Mechanical systems Systems that are a part of a building or structure undergoing
a change in use or occupancy, as defined in the building code, shall be in accordance with the requirements of this code that are
applicable to the new use or occupancy.
102.7 Moved Structures. Parts of the mechanical systems of in a building and part thereof that is moved from one foundation to another, or from one location to another, shall be in accordance with the provisions of this code for new installations and
completely tested as prescribed elsewhere in this section for new work, except that walls or floors need not be removed during
such test where equivalent means of inspection acceptable to the Authority Having Jurisdiction are provided.
104.1 Permits Required. It shall be unlawful for a person, firm, or corporation to make an installation, alteration, repair,
replacement, or remodel a mechanical system regulated by this code except as permitted in Section 104.2, or to cause the same
to be done without first obtaining a separate mechanical permit for each separate building or structure.
104.4.1 Approved Plans or Construction Documents. Where the Authority Having Jurisdiction issues the permit where
plans are required, the Authority Having Jurisdiction shall endorse in writing or stamp the construction documents
“APPROVED.” Such approved construction documents shall not be changed, modified, or altered without authorization from
the Authority Having Jurisdiction, and the work shall be done in accordance with approved plans.
The Authority Having Jurisdiction shall be permitted to issue a permit for the construction of a part of a mechanical system
before the entire construction documents for the whole system have been submitted or approved, provided adequate information and detailed statements have been filed in accordance with pertinent requirements of this code. The holder of such permit
shall be permitted to proceed at the holder’s risk without assurance that the permit for the entire building, structure, or mechanical system will be granted.
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105.1 General. Mechanical systems Systems for which a permit is required by this code shall be inspected by the Authority
Having Jurisdiction.
No mechanical system or portion thereof shall be covered, concealed, or put into use until inspected and approved as
prescribed in this code. Neither the Authority Having Jurisdiction nor the jurisdiction shall be liable for expense entailed in the
removal or replacement of material required to permit inspection.
Mechanical systems Systems regulated by this code shall not be connected to the energy fuel supply lines until authorized
by the Authority Having Jurisdiction.
105.2 Required Inspections. New mechanical system work and such portions of existing systems as affected by new work,
or changes, shall be inspected by the Authority Having Jurisdiction to ensure compliance with the requirements of this code and
to ensure that the installation and construction of the mechanical system is in accordance with approved plans. The Authority
Having Jurisdiction shall make the following inspections and other such inspections as necessary. The permittee or the permittee’s
authorized agent shall be responsible for the scheduling of such inspections as follows:
(1) Underground inspection shall be made after trenches or ditches are excavated and bedded, piping installed, and before
backfill is put in place.
(2) Rough-in inspection shall be made prior to the installation of wall or ceiling membranes.
(3) Final inspection shall be made upon completion of the installation.
105.2.1 Uncovering. Where a mechanical system, or part thereof, which is installed, altered, or repaired, is covered or
concealed before being inspected, tested, and approved as prescribed in this code, it shall be uncovered for inspection after
notice to uncover the work has been issued to the responsible person by the Authority Having Jurisdiction. The requirements of
this section shall not be considered to prohibit the operation of mechanical a systems installed to replace existing equipment
serving an occupied portion of the building in the event a request for inspection of such equipment has been filed with the
Authority Having Jurisdiction not more than 72 hours after such replacement work is completed, and before a portion of such
mechanical system is concealed by a permanent portion of the building.
105.3 Testing of Systems. Mechanical systems Systems shall be tested and approved in accordance with this code or the
Authority Having Jurisdiction. Tests shall be conducted in the presence of the Authority Having Jurisdiction or the Authority
Having Jurisdiction’s duly appointed representative.
No test or inspection shall be required where a mechanical system, or part thereof, is set up for exhibition purposes and has no
connection with water or an energy fuel supply the permanent system. In cases where it would be impractical to provide the required
water or air tests, or for minor installations and repairs, the Authority Having Jurisdiction shall be permitted to make such inspection as deemed advisable in order to be assured that the work has been performed in accordance with the intent of this code. Joints
and connections in the mechanical system shall be airtight, gastight, or watertight for the pressures required by the test.
105.4 Connection to Service Utilities. No person shall make connections from a source of energy or fuel to a mechanical
system or equipment regulated by this code and for which a permit is required until approved by the Authority Having Jurisdiction. The Authority Having Jurisdiction shall be permitted to authorize temporary connection of the mechanical system equipment to the source of energy or fuel for the purpose of testing the equipment.
106.5 Authority to Disconnect Utilities in Emergencies. The Authority Having Jurisdiction shall have the authority to
disconnect a mechanical system to a building, structure, or equipment regulated by this code in case of emergency where necessary to eliminate an immediate hazard to life or property.
106.6 Authority to Condemn. Where the Authority Having Jurisdiction ascertains that a mechanical system or portion
thereof, regulated by this code, has become hazardous to life, health, or property, or has become insanitary, the Authority Having
Jurisdiction shall order in writing that such mechanical system either be removed or placed in a safe or sanitary condition. The
order shall fix a reasonable time limit for compliance. No person shall use or maintain a defective mechanical system after
receiving such notice.
Where such mechanical system is to be disconnected, written notice shall be given. In cases of immediate danger to life or
property, such disconnection shall be permitted to be made immediately without such notice.
107.1 General. In order to hear and decide appeals of orders, decisions, or determinations made by the Authority Having Jurisdiction relative to the application and interpretations of this code, there shall be and is hereby created a Board of Appeals
consisting of members who are qualified by experience and training to pass upon matters pertaining to mechanical system
design, construction, and maintenance and the public health aspects of mechanical systems and who are not employees of the
jurisdiction. The Authority Having Jurisdiction shall be an ex-officio member and shall act as secretary to said board but shall
have no vote upon a matter before the board. The Board of Appeals shall be appointed by the governing body and shall hold
office at its pleasure. The board shall adopt rules of procedure for conducting its business and shall render decisions and findings in writing to the appellant with a duplicate copy to the Authority Having Jurisdiction.
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302.1 Minimum Standards. Listed pipe, pipe fittings, appliances, appurtenances, equipment, materials, and devices used in
a mechanical system shall be listed or labeled (third-party certified) by a listing agency (accredited conformity assessment body)
and shall comply with the approved applicable recognized standards referenced in this code, and shall be free from defects.
Unless otherwise provided for in this code, materials, appurtenances, or devices used or entering into the construction of mechanical systems, or parts thereof, shall be submitted to the Authority Having Jurisdiction for approval.
302.1.1 Marking. Each length of pipe and each pipe fitting, material, and device used in a mechanical system shall have cast,
stamped, or indelibly marked on it the manufacturer’s mark or name, which shall readily identify the manufacturer to the end
user of the product. Where required by the approved standard that applies, the product shall be marked with the weight and the
quality of the product. Materials and devices used or entering into the construction of mechanical systems, or parts thereof,
shall be marked and identified in a manner satisfactory to the Authority Having Jurisdiction. Such marking shall be done by the
manufacturer. Field markings shall not be acceptable.
Exception: Markings shall not be required on nipples created from cutting and threading of approved pipe.
302.1.2 Standards. Standards listed or referred to in this chapter or other chapters cover materials that will conform to the
requirements of this code, where used in accordance with the limitations imposed in this or other chapters thereof and their
listing. Where a standard covers materials of various grades, weights, quality, or configurations, the portion of the listed standard that is applicable shall be used. Design and materials for special conditions or materials not provided for herein shall be
permitted to be used by special permission of the Authority Having Jurisdiction after the Authority Having Jurisdiction has been
satisfied as to their adequacy. A list of accepted mechanical system material standards is referenced in Table 1701.1.
302.1.3 Existing Buildings. In existing buildings or premises in which mechanical installations systems are to be altered,
repaired, or renovated, the Authority Having Jurisdiction has discretionary powers to permit deviation from the provisions of
this code, provided that such proposal to deviate is first submitted for proper determination in order that health and safety
requirements, as they pertain to mechanical the systems, shall be observed.
302.3.1 Permit Application. The registered design professional shall indicate on the design documents that the mechanical
system, or parts thereof, is an alternative engineered design so that it is noted on the construction permit application. The permit
and permanent permit records shall indicate that an alternative engineered design was part of the approved installation.
305.2.1 Coastal High Hazard Areas. Mechanical systems Systems in buildings located in coastal high hazard areas shall
be in accordance with the requirements of Section 305.2, and mechanical systems, pipes, and appurtenances shall not be mounted
on or penetrate through walls that are intended to breakaway under flood loads in accordance with the building code.
305.3 Elevator Shaft. Unless required for the functionality and safety of the elevator system, mechanical systems shall not
be located in an elevator shaft.
309.3 Installation Practices. Mechanical systems Systems shall be installed in a manner that is in accordance with this
code, applicable standards, and the manufacturer’s installation instructions.
316.10 Rodentproofing. Mechanical systems Systems shall be constructed in such a manner as to restrict rodents or vermin
from entering a building by following the ductwork from the outside into the building.
317.3 Open Trenches. Excavations required to be made for the installation of a mechanical system or part thereof, within the
walls of a building, shall be open trench work and shall be kept open until it has been inspected, tested, and accepted.
221.0
System. A set of connected components or parts forming a complex whole designed to provide plumbing, mechanical, or other
facilities regulated under this code.
SUBSTANTIATION:
The UMC covers many types of systems including those for, ventilation and exhaust air, hydronics, fuel gas, combustion appliance vents, and refrigeration. The proposal revises those sections and definitions that contain the term
“mechanical system” to “system” to make them applicable to the many systems covered by the UMC. A new definition for “system” is added to ensure that all systems are covered. A similar proposal was made to the UPC.
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UMC 2018 – (203.0, 205.0, 206.0, 207.0, 208.0, 209.0, 219.0, 220.0, 224.0):
SUBMITTER:

Item # 005

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
203.0
Anodeless Riser. An assembly of steel-cased plastic pipe used to make the transition between plastic piping installed underground and metallic piping installed aboveground. [NFPA 54:3.3.53.3.4]
Appliance, Fan-Assisted Combustion. An appliance equipped with an integral mechanical means to either draw or force
products of combustion through the combustion chamber or heat exchanger. [NFPA 54:3.3.6.4 3.3.5.4]
Appliance Categorized Vent Diameter/Area. The minimum vent area/diameter/area permissible for Category I appliances
to maintain a nonpositive vent static pressure where tested in accordance with nationally recognized standards. [NFPA 54:3.3.7
3.3.6]
205.0
Chimney, Masonry. A field-constructed chimney of solid masonry units, bricks, stones, listed masonry chimney units, or
reinforced portland cement concrete, lined with approved suitable chimney flue liners. [NFPA 54:3.3.18.3]
Combustible Material. As pertaining to materials adjacent to or in contact with heat-producing appliances, vent connectors,
gas vents, chimneys, steam and hot water pipes, and warm air ducts, materials made of or surfaced with wood, compressed
paper, plant fibers, or other materials that are capable of being ignited and burned. Such material shall be considered combustible
even though flame-proofed, fire-retardant treated, or plastered. A material that, in the form in which it is used and under the conditions anticipated, will ignite and burn; a material that does meet the definition of noncombustible. [NFPA 54:3.3.6764.1]
206.0
Direct Gas-Fired Non-recirculating Industrial Air Heater. A non-recirculating industrial air heater in which all the products of combustion generated by the appliance are released into the outdoor airstream being heated. [NFPA 54:3.3.5756.1]
Direct Gas-Fired Recirculating Industrial Air Heater. An air recirculating heater in which all of the products of combustion generated by the appliance are released into the airstream being heated. [NFPA 54:3.3.5756.2]
Direct-Vent Appliances. Appliances that are constructed and installed so that all air for combustion is derived directly from
the outdoors and all flue gases are discharged to the outdoors. [NFPA 54:3.3.65.3]
Draft Hood. A nonadjustable device built into an appliance, or made a part of the vent connector from an appliance, that is
designed to:
(1) Provide for the ready escape of the flue gases from the appliance in the event of no draft, backdraft, or stoppage beyond
the draft hood.
(2) Prevent a backdraft from entering the appliance.
(3) Neutralize the effect of stack action of the chimney or gas vent upon the operation of the appliance. [NFPA 54:3.3.331]
Duct Furnace. A furnace normally installed in distribution ducts of air-conditioning systems to supply warm air for heating.
This definition applies only to an appliance that, for air circulation, depends on a blower not furnished as part of the furnace.
[NFPA 54:3.3.475.3]
207.0
Effective Ground-Fault Current Path. An intentionally constructed, low-impedance electrically conductive path designed
and intended to carry current under ground-fault conditions from the point of a ground fault on a wiring system to the electrical
supply source and that facilitates the operation of the overcurrent protective device or ground-fault detectors on high-impedance
grounded systems. [NFPA 54:3.3.364]
Excess Flow Valve (EFV). A valve designed to activate when the fuel gas passing through it exceeds a prescribed flow rate.
[NFPA 54:3.3.10599.3]
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208.0
Floor Furnace. A completely self-contained unit furnace suspended from the floor of the space being heated, taking air for
combustion from outside this such space. [NFPA 54:3.3.47.53.3.45.5] With means for observing flames and lighting the appliance from such space.
Forced-Air Furnace. A furnace equipped with a fan or blower that provides the primary means for circulation of air. [NFPA
54:3.3.475.6]
Furnace, Central. A self-contained appliance for heating air by transfer of heat of combustion through metal to the air and
designed to supply heated air through ducts to spaces remote from or adjacent to the appliance location. [NFPA 54:3.3.4745.1]
209.0
Gas Convenience Outlet. A permanently mounted, hand-operated device providing a means for connecting and disconnecting an appliance or an appliance connector to the gas supply piping. The device includes an integral, manually operated gas
valve with a nondisplaceable valve member so that disconnection can be accomplished only where the manually operated gas
valve is in the closed position. [NFPA 54:3.3.5048]
219.0
Quick-Disconnect Device, Fuel Gas. A hand-operated device that provides a means for connecting and disconnecting an
appliance or an appliance connector to a gas supply and that is equipped with an automatic means to shut off the gas supply where
the device is disconnected. [NFPA 54:3.3.2928.3]
220.0
Room Heater, Unvented. An unvented, self-contained, freestanding, nonrecessed, fuel- gas-burning appliance for furnishing
warm air by gravity or fan circulation to the space in which installed, directly from the heater without duct connection. [NFPA
54:3.3.5756.6]
224.0
Vent, Gas. A passageway composed of listed factory-built components assembled in accordance with the manufacturer’s installation instructions for conveying vent gases from appliances or their vent connectors to the outdoors. [NFPA 54:3.3.106.253]
Vent Offset. An arrangement of two or more fittings and pipe installed for the purpose of locating a vertical section of vent
pipe in a different but parallel plane with respect to an adjacent section of a vertical vent pipe. [NFPA 54:3.3.108 102]
Vented Appliance Categories.
Category I. An appliance that operates with a nonpositive vent static pressure and with a vent gas temperature that avoids
excessive condensate production in the vent. [NFPA 54:3.3.65.11.1]
Category II. An appliance that operates with a nonpositive vent static pressure and with a vent gas temperature that may can
cause excessive condensate production in the vent. [NFPA 54:3.3. 65.11.2]
Category III. An appliance that operates with a positive vent static pressure and with a vent gas temperature that avoids excessive condensate production in the vent. [NFPA 54:3.3. 65.11.3]
Category IV. An appliance that operates with a positive vent static pressure and with a vent gas temperature that may can
cause excessive condensate production in the vent. [NFPA 54:3.3. 65.11.4]
Vented Wall Furnace. A self-contained, vented, fuel gas-burning appliance complete with grilles or equivalent, designed for
incorporation in or permanent attachment to the structure of a building and furnishing heated air, circulated by gravity or by a
fan, directly into the space to be heated through openings in the casing. [NFPA 54:3.3.4745.7]
SUBSTANTIATION:
The above definitions have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (204.0):
SUBMITTER:

Item # 006

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
204.0
Boiler, High-Pressure. A boiler furnishing for generating steam at gauge pressures in excess of 15 pounds-force per square
inch (psi) (103 kPa) or for heating water to a temperature in excess of 250°F (121°C) or at a gauge pressure in excess of 160
psi (gauge pressure of 1103 kPa). [NFPA 211:3.3.13.2]
SUBSTANTIATION:
The definition for “boiler, high-pressure” is being revised to correlate with NFPA 211-2013 (latest version) in accordance
with IAPMO’s Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (203.0):
SUBMITTER:

Item # 007

Paul Cabot
American Gas Association

RECOMMENDATION:
Revise text as follows:
203.0
Appliance. A device that utilizes an energy source to produce light, heat, power, refrigeration, or air conditioning, or compressed
fuel gas. This definition also shall include a vented decorative appliance.
SUBSTANTIATION:
A new generation of residential CNG fueling systems are design certified to the new ANSI standard, NGV 5.1, Home
Refueling Appliances. These appliances would not be considered an appliance under the current definition. They
will consume electricity to compress fuels. The revision will ensure that all of the UMC’s general appliance installation requirements are also applied to residential CNG equipment.
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UMC 2018 – (205.0):
SUBMITTER:

Item # 008

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
205.0
Compensating Hood. A hood for commercial food heat-processing equipment that has an outside-air supply with air delivered below or within the hood. Where makeup air is diffused directly into the exhaust within the hood cavity, it becomes a shortcircuit hood.
SUBSTANTIATION:
The proposed revision to “compensating hood” is to clarify that compensating hoods are only used in commercial
cooking operations. As an alternative, this definition could be relocated to Section 210.0 as a sub-definition to “hood.”
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UMC 2018 – (206.0):
SUBMITTER:

Item # 009

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
206.0
Discrete Products in Plenums. Individual, distinct products which are non-continuous such as pipe hangers, duct registers,
duct fittings, and duct straps, luminaires, transformers, and information technology equipment.
SUBSTANTIATION:
The definition for “discrete products in plenums” should be revised as discrete products in plenums cover electrical
products, as well as mechanical and plumbing products. This is covered in Section 602.2.5. Luminaires, transformers,
and information technology equipment (such as wireless routers) are commonly located within plenums and are
added to provide examples of electrical products in plenums.
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UMC 2018 – (215.0):
SUBMITTER:

Item # 010

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Add new text as follows:
215.0
Manufacturer’s Installation Instructions. Documentation made readily available to the Authority Having Jurisdiction for
the purpose of providing information regarding safe and proper installation and use whether or not as part of the conditions of
listing.
SUBSTANTIATION:
The proposed language will reinstate a definition of “manufacturer’s installation instructions.” This term is used extensively throughout the code, and providing a definition provides needed clarity.
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UMC 2018 – (221.0):
SUBMITTER:

Item # 011

Lance MacNevin
Plastics Pipe Institute (PPI)

RECOMMENDATION:
Add new text as follows:
221.0
Structural Concrete Slab. A poured horizontal concrete floor or ceiling, typically between 4 inches (102 mm) and 20 inches
(508 mm) thick, often containing reinforcing materials such as steel bar or fibers, or other embedded reinforcing materials,
designed to support structural loads. A structural concrete slab may be supported by walls, beams, columns or the ground.
SUBSTANTIATION:
This new definition is related to the term “structural concrete slab” found in Chapter 12 (Hydronics). There is no
existing definition for this term within the UMC.
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UMC 2018 – (301.4, 303.8.5):
SUBMITTER:

Item # 012

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
301.0 General.
301.4 Electrical Connections. For Eequipment regulated by this code:
(1) Equipment requiring electrical connections of more than 50 volts shall have a positive means of disconnect adjacent to and
in sight from the equipment served.
Exception: Other power disconnect means shall be acceptable where in accordance with NFPA 70.
(2) A 120 volt receptacle shall be located within 25 feet (7620 mm) of the equipment for service and maintenance purposes.
The receptacle outlet shall be on the supply side of the disconnect switch. The receptacle need not be located on the same
level as the equipment.
(3) Low-voltage wiring of 50 volts or less within a structure shall be installed in a manner to prevent physical damage. Electrical wiring, controls, and connections to equipment and appliances regulated by this code shall be in accordance with
NFPA 70.
303.8.5 Electrical Power. Equipment and appliances requiring an external source of electrical power for its operation shall
be provided with the following:
(1) A readily accessible electrical disconnecting means within sight of the equipment and appliance that will completely deenergize the equipment and appliance.
(2) A 120-VAC grounding-type receptacle outlet on the roof adjacent to the equipment and appliance. The receptacle outlet shall
be on the supply side of the disconnect switch. [NFPA 54:9.4.2.3]
Note: NFPA 70 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
This proposal combines Section 301.4 and Section 303.8.5 to reduce duplication and inconsistency. Section 301.4 is
more general so all requirements are moved there and Section 303.8.5 is being deleted. An exception is added to
allow other disconnect means as allowed by NFPA 70 430.102(A) such as lock-out/tag-out disconnects at controllers
where “disconnecting means is impracticable or introduces additional or increased hazards to persons or property.”
Specifically a disconnect switch between a variable frequency drive and a motor can be a hazard (extreme damage
to the VFD) if the disconnect switch is opened while the VFD and motor are at high speed and power. The requirement for low voltage wiring is proposed to be deleted since it is vague and unenforceable. NFPA 70 also addresses
installation of this wiring.
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UMC 2018 – (302.1):
SUBMITTER:

Item # 013

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
302.0 Materials – Standards and Alternates.
302.1 Minimum Standards. Listed pipe, pipe fittings, appliances, appurtenances, equipment, materials, and devices used in
a mechanical system shall be listed and or labeled (third-party certified) by a listing agency (accredited conformity assessment
body) and shall comply with the approved applicable recognized standards referenced in this code, and shall be free from defects.
Unless otherwise provided for in this code, materials, appurtenances, or devices used or entering into the construction of mechanical systems, or parts thereof, shall be submitted to the Authority Having Jurisdiction for approval.
SUBSTANTIATION:
Only products which are listed and labeled, as to that particular equipment, meeting the terms of the listing labeling
requirements can be verified to comply with the requirements of their listings. The model number as identified by a
third party certification agency does not necessarily guarantee that the unit, that is installed in the field, has undergone the factory inspection, testing as applicable and traceability of components at the factory that a truly listed unit
does. If is often determined at the factory that a shipment of units may have used unauthorized components, failed
factory testing or the manufacturer may have business reasons to not want the unit inspected. As such, the model
will not be able to bear the appropriate marking/labeling that would identify it as listed and will be shipped from the
factory without it. Only when it is listed AND labeled can the actual unit be verified as being compliant with applicable
requirements.
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UMC 2018 – (302.1):
SUBMITTER:

Item # 014

Paul Cabot
American Gas Association

RECOMMENDATION:
Revise text as follows:
302.0 Materials – Standards and Alternates.
302.1 Minimum Standards. Listed pipe, pipe fittings, appliances, appurtenances, equipment, materials, and devices used in
a mechanical system shall be listed or labeled (third-party certified) by a listing agency (accredited conformity assessment body)
and shall comply with the approved applicable recognized standards referenced in this code, and shall be free from defects.
Unless otherwise provided for in this code, materials, appurtenances, or devices used or entering into the construction of mechanical systems, or parts thereof, shall be submitted to the Authority Having Jurisdiction for approval.
Exception: Schedule 40 steel pipe for fuel gas installations as permitted in Section 1308.5.2.1.
1308.5.2.1 Steel and Wrought-Iron. Steel and wrought-iron pipe shall be not less than standard weight (Schedule 40) and
shall comply with one of the following standards:
(1) ASME B36.10
(2) ASTM A53
(3) ASTM A106 [NFPA 54:5.6.2.2]
SUBSTANTIATION:
There is no evidence that third-party testing and certification of Schedule 40 steel piping and fittings is necessary to
help ensure safety. This material has a long history of being manufactured in accordance with long standing material standards and has been safety used for fuel gas distribution going back over 100 years. A similar proposal was
made to the UPC.
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UMC 2018 – (302.1.1):
SUBMITTER:

Item # 015

Paul Cabot
American Gas Association

RECOMMENDATION:
Revise text as follows:
302.0 Materials – Standards and Alternates.
302.1.1 Marking. Each length of pipe and each pipe fitting, material, and device used in a mechanical system shall have cast,
stamped, or indelibly marked on it the manufacturer’s mark or name, which shall readily identify the manufacturer to the end
user of the product. Where required by the approved standard that applies, the product shall be marked with the weight and the
quality of the product. Materials and devices used or entering into the construction of mechanical systems, or parts thereof,
shall be marked and identified in a manner satisfactory to the Authority Having Jurisdiction. Such marking shall be done by the
manufacturer. Field markings shall not be acceptable.
Exception: Schedule 40 steel piping and fittings used in fuel gas installations shall be permitted to not be marked where in accordance with one of the following:
(1) Markings shall not be required on nipples created from cutting and threading of approved pipe.
(2) Steel pipe sections that are 2 feet (610 mm) or less in length, cut from longer sections of pipe in the field and threaded in
the field.
(3) Steel pipe fittings 2 inches (51 mm) or less in size.
(4) Where identification is provided on the product packaging or crating.
(5) Where other approved documentation is provided.

SUBSTANTIATION:
The new exceptions are specific to Schedule 40 steel pipe used in fuel gas installations. The new exceptions would
allow the following:
(1) Short lengths of steel pipe that are cut from longer pipe stock where the stock has identification markings. It is
common practice to cut short lengths of pipe from longer pipe stock. In those cases the identification marks may
not appear on the cut pieces.
(2) Small fittings such as bushings and couplings where markings have not been traditionally been included. These
small diameter fittings are commonly used in low pressure gas piping systems and represent an extremely low
risk of failure.
(3) Where the packaging or documentation for the part has the manufacturer’s identification but the part does not.
Very small fittings and accessories often come in packaging that have the manufacturer’s identification.

37

UMC 2018 – (303.1, 303.3):
SUBMITTER:

Item # 016

Jay Peters
Codes and Standards International

RECOMMENDATION:
Revise text as follows:
303.0 Installation.
303.1 Listed Appliances. Except as otherwise provided in this code, tThe installation of equipment and appliances regulated
by this code shall be in accordance with the conditions of the listing, the manufacturer’s installation instructions and this code.
The appliance installer shall leave the manufacturer’s installation and operating instructions shall be attached to the appliance.
Clearances of listed equipment and appliances from combustible materials shall be as specified in the listing or on the rating plate.
303.3 Unlisted Appliances. Except as otherwise provided permitted in this code, unlisted equipment and appliances shall
be approved by the Authority Having Jurisdiction. Unlisted equipment and appliances shall be installed in accordance with the
manufacturer’s installation instructions and with clearances the standard clearances from combustibles materials in accordance
with Section 303.10 or Section 303.10.1.
SUBSTANTIATION:
Section 303.1 and Section 303.3 are being revised to provide clarity in regards to listed and unlisted appliances.
Section 303.1 provides the requirements for both equipment and appliances and will clarify that the listing, manufacturer’s installation instructions and the code should be used for listed appliances. In Section 303.3, it requires that
the installation of unlisted appliances meet the approval of the AHJ, when not already permitted by the code.
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UMC 2018 – (303.8, 303.8.1, 303.8.3 – 303.8.6):
SUBMITTER:

Item # 017

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
303.0 Installation.
303.8 Equipment and Appliances on Roofs. Equipment and aAppliances on roofs shall be designed or enclosed so as to
withstand climatic conditions in the area in which they are installed. Where enclosures are provided, each enclosure shall permit
easy entry and movement, shall be of reasonable height, and shall have not less than at least a 30 inch (762 760 mm) clearance
between the entire service access panel(s) of the equipment and appliance, and the wall of the enclosure. [NFPA 54:9.4.1.1]
303.8.1 Load Capacity. Roofs on which equipment and appliances are to be installed shall be capable of supporting the additional load or shall be reinforced to support the additional load. [NFPA 54:9.4.1.2]
303.8.3 Installation of Equipment and Appliances on Roofs. Equipment and aAppliances shall be installed in accordance with the manufacturer’s installation instructions. [NFPA 54:9.4.2.1]
303.8.4 Clearance. Equipment and aAppliances shall be installed on a well-drained surface of the roof. Not less than At least
6 feet (1829 mm 1.8 m) of clearance shall be available between any part of the equipment and appliance and the edge of a roof
or similar hazard, or rigidly fixed rails, guards, parapets, or other building structures not less than at least 42 inches (1067 mm
1.1 m) in height shall be provided on the exposed side. [NFPA 54:9.4.2.2]
303.8.5 Electrical Power. Equipment and All appliances requiring an external source of electrical power for its operation shall
be provided with the following:
(1) A readily accessible electrical disconnecting means within sight of the equipment and appliance that will completely deenergizes the equipment and appliance.
(2) A 120-V ACac grounding-type receptacle outlet on the roof adjacent to the equipment and appliance. The receptacle outlet
shall be on the supply side of the disconnect switch. [NFPA 54:9.4.2.3]
303.8.6 Platform or Walkway. Where water stands on the roof at the equipment and appliance, or in the passageways to the
equipment and appliance, or where the roof is of a design having a water seal, an approved suitable platform, walkway, or both
shall be provided above the waterline. Such platform(s) or walkway(s) shall be located adjacent to the equipment and appliance
and control panels so that the equipment and appliance is capable of being can be safely serviced where water stands on the roof.
[NFPA 54:9.4.2.4]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (303.10, 303.11, 303.11.1, 303.12, 304.3, 304.4.4,
305.1, 305.1.2, Table 303.10.1):
SUBMITTER:

Item # 018

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
303.0 Installation.
303.10 Clearances. Appliances and their vent connectors shall be installed with clearances from combustible material so
their operation does not create a hazard to persons or property. Minimum clearances between combustible walls and the back
and sides of various conventional types of appliances and their vent connectors are specified in Chapter 8 and Chapter 9. [NFPA
54:9.2.2] Where not provided in this code, listed and unlisted equipment or appliances shall be installed to maintain the required
clearances for servicing and to combustible construction in accordance with the listing and the manufacturer’s installation
instructions.
905.8 303.11 Installation in Commercial Garages. Appliances installed in enclosed, basement, and underground parking
structures shall be installed in accordance with NFPA 88A. [NFPA 54:9.1.11.1]
905.8.1 303.11.1 Repair Garages. Appliances installed in repair garages shall be installed in accordance with NFPA 30A a
detached building or room, separated from repair areas by walls, partitions, floors, or floor-ceiling assemblies that are constructed
so as to prohibit the transmission of vapors and having a fire resistance rating of not less than 1 hour, and that have no openings in
the wall separating the repair area within 8 feet (2438 mm) of the floor. Wall penetrations shall be firestopped. Air for combustion
purposes shall be obtained from outside the building. The heating room shall not be used for the storage of combustible materials.
Exceptions:
(1) Overhead heaters where installed not less than 8 feet (2438 mm) above the floor shall be permitted.
(2) Heating appliances for vehicle repair areas where there is no dispensing or transferring of Class I or Class II flammable or
combustible liquids or liquefied petroleum gas shall be installed in accordance with NFPA 30A. [NFPA 54:9.1.11.2]
905.9 303.12 Installation in Aircraft Hangars. Heaters in aircraft hangars shall be installed in accordance with NFPA 409.
[NFPA 54:9.1.12]
304.0 Accessibility for Service.
304.3 Access to Equipment and Appliances on Roofs. Equipment and aAppliances located on roofs or other elevated
locations shall be accessible. [NFPA 54:9.4.3.1]
304.4.4 Lighting and Convenience Outlet. A permanent 120-volt V receptacle outlet and a lighting fixture shall be installed
near the appliance. The switch controlling the lighting fixture shall be located at the entrance to the passageway. [NFPA 54:9.5.3]
305.0 Location.
305.1 Installation in Garages. Appliances in residential garages and in adjacent spaces that open to the garage and are not
part of the living space of a dwelling unit shall be installed so that all burners and burner-ignition devices are located not less
than 18 inches (457 mm) above the floor unless listed as flammable vapor ignition resistant. [NFPA 54:9.1.10.1]
305.1.2 Access from the Outside. Where appliances are installed within a garage and are enclosed in a separate, enclosed
space having access only from outside of the garage, such appliances shall be permitted to be installed at floor level, provided
the required combustion air is taken from the exterior of the garage. [NFPA 54:9.1.10.3]
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TABLE 303.10.1
REDUCTION OF CLEARANCES WITH SPECIFIED FORMS OF PROTECTION1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11
[NFPA 54: TABLE 10.2.3]
TYPE OF PROTECTION APPLIED
TO AND COVERING SURFACES
OF COMBUSTIBLE MATERIAL
WITHIN THE DISTANCE SPECIFIED AS THE REQUIRED CLEARANCE WITH NO PROTECTION
[SEE FIGURE 303.10.1(1)
THROUGH FIGURE 303.10.1(3)]

(1) 31⁄2 inch thick masonry wall
without ventilated air space
(2) 1⁄2 of an inch insulation
board over 1 inch glass fiber
or mineral wool batts
(3) 0.024 inch sheet metal over
1 inch glass fiber or mineral
wool batts reinforced with
wire on rear face with ventilated air space
(4) 31⁄2 inch thick masonry wall
with ventilated air space
(5) 0.024 inch sheet metal with
ventilated air space
(6) 1⁄2 of an inch thick insulation board with ventilated
air space
(7) 0.024 inch sheet metal with
ventilated air space over
0.024 inch sheet metal with
ventilated air space
(8) 1 inch glass fiber or mineral
wool batts sandwiched
between two sheets 0.024
inch sheet metal with ventilated air space

WHERE THE REQUIRED CLEARANCE WITH NO PROTECTION FROM APPLIANCE, VENT CONNECTOR, OR
SINGLE-WALL METAL PIPE IS:
36 (inches)

18 (inches)

12 (inches)

9 (inches)

6 (inches)

ALLOWABLE CLEARANCES WITH SPECIFIED PROTECTION (inches)
USE COLUMN 1 FOR CLEARANCES ABOVE APPLIANCE OR HORIZONTAL CONNECTOR. USE COLUMN 2 FOR
CLEARANCES FROM APPLIANCES, VERTICAL CONNECTOR, AND SINGLE-WALL METAL PIPE.
ABOVE
COLUMN 1

––

SIDES AND
SIDES AND
SIDES AND
SIDES AND
SIDES AND
ABOVE
ABOVE
ABOVE
ABOVE
REAR
REAR
REAR
REAR
REAR
COLUMN 1
COLUMN 1
COLUMN 1
COLUMN 1
COLUMN 2
COLUMN 2
COLUMN 2
COLUMN 2
COLUMN 2

24

––

12

––

9

––

6

––

5

24

18

12

9

9

6

6

5

4

3

18

12

9

6

6

4

5

3

3

3

––

12

––

6

––

6

––

6

––

6

18

12

9

6

6

4

5

3

3

3

18

12

9

6

6

4

5

3

3

3

18

12

9

6

6

4

5

3

3

3

18

12

9

6

6

4

5

3

3

2

(portions of table not shown remain unchanged)
Note: NFPA 30A meets the requirements for a mandatory reference standard in accordance with Section 33.7.1 of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (303.10.1, 303.10.1.1):
SUBMITTER:

Item # 019

Jay Peters
Codes and Standards International

RECOMMENDATION:
Revise text as follows:
303.10 Clearances. (remaining text unchanged)
303.10.1 Clearance Reduction. Reduce clearances to combustible construction for listed equipment and appliances shall
comply with the listing and Table 303.10.1. Where permitted by the manufacturer, and not provided in this code, reduce clearances to combustible construction for unlisted equipment and appliances shall comply with Table 303.10.1.
Ducts serving Type I hoods shall be in accordance with Section 510.7.3 and clearances shall not be reduced.
303.10.1.1 Solid-Fuel Burning Appliances. For solid-fuel burning appliances, the clearance, after reduction, shall not be
less than 12 inches (305 mm) to combustible walls and not less than 18 inches (457 mm) to combustible ceilings. The clearance,
after reduction, shall be permitted to be less than 12 inches (305 mm) to combustible walls and less than 18 inches (457 mm)
to combustible ceilings where the solid-fuel burning appliances is listed for lesser clearance.
SUBSTANTIATION:
1. Section 303.10.1 is being revised to clear up any misapplication of the code provisions. The section does not
apply to the clearances from the duct or the exhaust fan to the interior surface of an enclosure when installing
grease ducts serving type I hoods. Such duct clearances shall comply with Section 510.7.3. The current language
allows the use of Table 303.10.1 for clearance reductions where Section 510.7.3 has more strict provisions for
clearances for grease ducts used in a commercial kitchen.
2. Section 303.10.1.1 should be added as Section 303.10.1 and Table 303.10.1 do not apply to the installation of
solid-fuel burning appliances that are listed for clearances of 12 inches or less. Solid-fuel burning appliances
produce higher-intensity heat radiation which can pose a public safety risk as the lesser protection method will
allow reradiation from the protection assembly and the inability of protection required to dissipate the heat energy
received from the solid-fuel burning appliance. Lastly, this provision is consistent with industry standards already
used.
Per NFPA 211:
13.6 Clearances form solid Fuel-Burning Appliances.
13.6.2.3 Unless the appliance is specifically listed for lesser clearance, the clearance after reduction shall be
not less than the following:
(1) 12 in. (305 mm) to combustible walls
(2) 18 in. (457 mm) to combustible ceilings
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UMC 2018 – (303.11, 904.3.1.3):
SUBMITTER:

Item # 020

Jay Peters
Codes and Standards International

RECOMMENDATION:
Revise text as follows:
303.0 Installation.
303.11 Pit Location. Where excavation is necessary to install an appliance, it shall extend to a depth of 6 inches (152 mm)
below and 12 inches (305 mm) on all sides of the appliance, except on the service side, which shall have 30 inches (762 mm).
Where the depth of the excavation for either the appliance or passageway exceeds 12 inches (305 mm), walls shall be lined with
concrete or masonry 4 inches (102 mm) above the adjoining ground level.
904.0 Central Heating Boilers and Furnaces.
904.3.1.3 Excavation. Where excavation is necessary to install a furnace, it shall be installed in accordance with Section
303.11 extend to a depth of 6 inches (152 mm) below and 12 inches (305 mm) on all sides of the furnace, except on the service
side, which shall have 30 inches (762 mm). Where the depth of the excavation for either the furnace or passageway exceeds 12
inches (305 mm), walls shall be lined with concrete or masonry 4 inches (102 mm) above the adjoining ground level.
SUBSTANTIATION:
The pit location provision shown in Section 904.3.1.3 should be relocated to Section 303.11 as it is applicable to the
installation of all appliances. The current location only applies to central heating boilers and furnaces. The term
furnace was deleted and replaced with the term appliance, which covers furnaces as well.
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UMC 2018 – (305.2.1, 205.0, 206.0):
SUBMITTER:

Item # 021

Gregory Wilson
Federal Emergency Management Agency

RECOMMENDATION:
Revise text as follows:
305.2.1 Coastal High Hazard Areas. Mechanical systems in buildings located in coastal high hazard areas and Coastal A
Zones shall be in accordance with the requirements of Section 305.2, and mechanical systems, pipes, and appurtenances shall
not be mounted on or penetrate through walls that are intended to breakaway under flood loads in accordance with the building
code.
205.0
Coastal A Zone. Area within a special flood hazard area, landward of a V zone or landward of an open coast without mapped
coastal high hazard areas. In a coastal A zone, the principal source of flooding must be astronomical tides, storm surges, seiches
or tsunamis, not riverine flooding. During the base flood conditions, the potential for breaking wave height shall be 11⁄2 feet (457
mm) or more. The inland limit of the coastal A zone is one of the following:
(1) The limit of moderate wave action where delineated on a FIRM.
(2) Designated by the Authority Having Jurisdiction.
206.0
Design Flood. The flood associated with the greater of the following two areas:
(1) Area with a flood plain subject to a 1 percent chance or more of flooding in any year.
(2) Area designated as a flood hazard area on a community’s flood hazard map, or otherwise legally designated.
SUBSTANTIATION:
Building codes and the standard of practice referred to for construction in flood hazard areas require buildings in
Coastal A Zones, if delineated on flood maps or designated by local jurisdictions, to meet the same requirements as
buildings in Coastal High Hazard Areas (Zone V). This code change makes the UMC consistent with building code
requirements related to walls designed to break away under wave loads. The UMC defines the term “design flood
elevation,” which refers to the “design flood.” This proposal offers the definition for “design flood” found in building
codes. The majority of local jurisdictions regulate using FEMA Flood Insurance Rate Maps which depict the base
flood, described in the definition as the flood associated with the area subject to a 1-percent or greater chance of
flooding in any given year. In those communities, the design flood is equal to the base flood and the design flood
elevation is equal to the design flood elevation.
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UMC 2018 – (316.2):
SUBMITTER:

Item # 022

Christopher Salazar
County of Santa Clara

RECOMMENDATION:
Add new text as follows:
316.0 Protection of Piping, Tubing, Materials, and Structures.
316.2 Protection of Structure. The building or structure shall not be weakened by the installation of the mechanical systems.
Where floors, walls, ceilings or any other portion of the building or structure are required to be altered or replaced in the process
of installing or repairing a system, the building or structure shall be left in a safe structural condition in accordance with the
building code.
(renumber remaining sections)
SUBSTANTIATION:
This is a simple addition that will give the inspector or plan reviewer a code section in the mechanical code that will
address this issue. The heading in this section 316.0 “protection of piping, tubing materials, and structures” and it does
not address structures in the body of the text. Section 316.9 addresses cutting of structure, which is different.
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UMC 2018 – (Table 403.7):
SUBMITTER:

Item # 023

Steven Ferguson
American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE)

RECOMMENDATION:
Revise text as follows:
TABLE 403.7
MINIMUM EXHAUST RATES
[ASHRAE 62.1: TABLE 6.5]
OCCUPANCY CATEGORY8

Locker rooms
Locker/dressing rooms
Locker rooms for athletic, industrial and health
care facilities
Other locker rooms
Shower rooms7,10

EXHAUST RATE
(cfm/unit)

EXHAUST RATE
(cfm/ft2)

AIR CLASS

–
20/50

0.25
–

2
2

–
–
–

0.50
0.25
0.50

2
2
2

For SI units: 1 cubic foot per minute = 0.0283 m3⁄min, 1 square foot = 0.0929 m2
Notes:
1
Stands where engines are run shall have exhaust systems that directly connect to the engine exhaust and prevent escape of fumes.
2
Where combustion equipment is intended to be used on the playing surface, additional dilution ventilation, source control, or both shall be provided.
3
Exhaust rate is not required for open parking garages as defined in accordance with the building code.
4
Rate is per water closet, urinal, or both. Provide the higher rate where periods of heavy use are expected to occur, e.g., toilets in theatres, schools, and sports
facilities. Otherwise the lower rate shall be permitted to be used.
5
Rate is for a toilet room intended to be occupied by one person at a time. For continuous system operation during normal hours of use, the lower rate shall
be permitted to be used. Otherwise the higher rate shall be used.
6
For refrigeration machinery rooms, the exhaust rate shall comply with Chapter 11.
7
For continuous system operation, the lower rates shall be permitted. Otherwise the higher rate shall be used.
8
For unlisted occupancies for a proposed space not listed in the table, the requirements for the listed occupancy that is most similar in terms of occupant density
and occupancy type shall be used.
9
Exhaust air that has been cleaned in accordance with the criteria of Class 1 shall be permitted to be recirculated.
10
Rate is per shower head.

(portions of table not shown remain unchanged)
SUBSTANTIATION:
Table 403.7 is being revised to correlate the UMC with Addendum “s” to Standard 62.1-2013.
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UMC 2018 – (504.2):
SUBMITTER:

Item # 024

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Delete text without substitution:
504.0 Environmental Air Ducts.
504.2 Independent Exhaust Systems. Single or combined mechanical exhaust systems shall be independent of other
exhaust systems.
(renumber remaining sections)
SUBSTANTIATION:
This requirement, located in the environmental exhaust section is contradictory and incorrect. It is not possible for a
“combined” mechanical exhaust system to be independent of other exhaust systems by definition. This sentence
could be interpreted to mean that environmental exhaust systems shall not be combined with other exhaust systems,
but there is no rationale for doing so. In laboratory facilities, for instance, Class I product conveying hood exhaust is
regularly combined with environmental exhaust, e.g. lab room exhaust and toilet exhaust. Doing so actually makes
the product conveying system safer by diluting the product it conveys. The code already requires that dryer exhaust
(due to lint) and grease exhaust (due to grease) be separated from other exhaust systems.
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UMC 2018 – (504.3):
SUBMITTER:

Item # 025

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
504.0 Environmental Air Ducts.
504.3 Domestic Range. Ducts used for domestic kitchen range or cooktop ventilation shall be of metal and shall have smooth
interior surfaces.
Exception: Ducts for domestic kitchen downdraft grill-range ventilation installed under a concrete slab floor shall be permitted
to be of approved Schedule 40 PVC provided:
(1) The under-floor trench in which the duct is installed shall be completely backfilled with sand or gravel.
(2) Not more than 1 inch (25.4 mm) of 6 inch diameter (152 mm) PVC coupling shall be permitted to protrude above the
concrete floor surface.
(3) PVC pipe joints shall be solvent cemented to provide an air and greasetight duct.
(4) The duct shall terminate above grade outside the building and shall be equipped with a back-draft damper.
SUBSTANTIATION:
Section 504.3 is being revised as these requirements apply to both domestic kitchen range and domestic kitchen
cooktop ventilation.
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UMC 2018 – (504.4, 504.4.2.2, Table 1701.1):
SUBMITTER:

Item # 026

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
504.4 Clothes Dryers. A clothes dryer exhaust duct shall not be connected to a vent connector, gas vent, chimney, and shall
not terminate into a crawl space, attic, or other concealed space. Exhaust ducts shall not be assembled with screws or other
fastening means that extend into the duct and that are capable of catching lint, and that reduce the efficiency of the exhaust
system. Exhaust ducts shall be constructed of rigid metallic material. Transition ducts used to connect the dryer to the exhaust
duct shall be listed for that application and labeled in accordance with UL 2158A, or installed in accordance with the clothes
dryer manufacturer’s installation instructions. Clothes dryer exhaust ducts shall terminate to the outside of the building in accordance with Section 502.2.1 and shall be equipped with a backdraft damper. Screens shall not be installed at the duct termination. Devices, such as fire or smoke dampers, that will obstruct the flow of the exhaust shall not be used. Where joining of
ducts, the male end shall be inserted in the direction of airflow.
504.4.2.2 Transition Ducts. Listed clothes dryer transition ducts not more than 6 feet (1829 mm) 8 feet (2438 mm) in length
shall be permitted to be used to connect the Type 1 dryer to the exhaust ducts. Transition ducts and flexible clothes dryer transition ducts shall not be concealed within construction, and shall be installed in accordance with the manufacturer’s installation
instructions.
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

UL 2158A-2013*

STANDARD TITLE

Clothes Dryer Transition Duct

APPLICATION

Clothes Dryer Exhaust

REFERENCED
SECTION

504.4

Note: UL 2158A meets the requirements for a mandatory reference standard in accordance with Section 33.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
ANSI/UL 2158A is the proper standard to list transition ducts for the purpose of connecting clothes dryers to exhaust
ducts. The requirements for transition ducts apply regardless of whether the clothes dryer is gas-fired or electric, or
whether the application is household or commercial. Products need to be both listed and labeled to demonstrate
compliance with the standard. The 6 feet requirement in Section 504.4.2.2 is being revised to 8 feet to be consistent
with UL 2158A and with industry standards.
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UMC 2018 – (504.4.2, 504.4.2.2, 504.4.3.1, 205.0):
SUBMITTER:

Item # 027

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
504.4.2 Domestic Clothes Dryers. Where a compartment or space for a Type 1 domestic clothes dryer is provided, not less
than a 4 inch diameter (102 mm) exhaust duct of approved material shall be installed in accordance with Section 504.0.
Type 1 Domestic clothes dryer exhaust ducts shall be of rigid metal and shall have smooth interior surfaces. The diameter
shall be not less than 4 inches nominal (100 mm) and the thickness shall be not less than 0.016 of an inch (0.406 mm).
504.4.2.2 Transition Ducts. Listed clothes dryer transition ducts not more than 6 feet (1829 mm) in length shall be permitted
to be used to connect the Type 1 domestic clothes dryer to the exhaust ducts. Transition ducts and flexible cClothes dryer transition ducts shall not be concealed within construction, and shall be installed in accordance with the manufacturer’s installation
instructions.
504.4.3.1 Exhaust Ducts for Type 2 Commercial Clothes Dryers. Exhaust ducts for Type 2 commercial clothes dryers
shall comply with the following:
(1) Exhaust ducts for Type 2 commercial clothes dryers shall comply with Section 504.4. [NFPA 54:10.4.5.1]
(2) Exhaust ducts for Type 2 commercial clothes dryers shall be constructed of sheet metal or other noncombustible material.
Such ducts shall be equivalent in strength and corrosion resistance to ducts made of galvanized sheet steel not less than
0.0195 of an inch (0.4953 mm) thick. [NFPA 54:10.4.5.2]
(3) Type 2 Commercial clothes dryers shall be equipped or installed with lint-controlling means. [NFPA 54:10.4.5.3]
(4) Exhaust ducts for Type 2 commercial clothes dryers shall be installed with a clearance of not less than 6 inches (152 mm)
from adjacent combustible material. Where exhaust ducts for Type 2 commercial clothes dryers are installed with reduced
clearances, the adjacent combustible material shall be protected in accordance with Table 303.10.1. [NFPA 54:10.4.5.4]
(5) Where ducts pass through walls, floors, or partitions, the space around the duct shall be sealed with noncombustible material. [NFPA 54:10.4.5.5]
(6) Multiple installations of Type 2 commercial clothes dryers shall be made in a manner to prevent adverse operation due to
back pressures that are capable of being created in the exhaust systems. [NFPA 54:10.4.5.6] The exhaust fan shall operate
continuously or shall be interlocked to exhaust air where a clothes dryer is in operation.
205.0
Clothes Dryer, Type 1. Domestic gas-fired clothes dryer pPrimarily used in family living environment. May or may not be
coin-operated for public use. [NFPA 54:3.3.19.1]
Clothes Dryer, Type 2. Commercial gas-fired clothes dryer uUsed in business with direct intercourse of the function with the
public. May or may not be operated by public or hired attendant. May or may not be coin-operated. [NFPA 54:3.3.19.2]
SUBSTANTIATION:
The terms “Type 1” clothes dryer and “Type 2” clothes dryer only apply to gas-fired dryers. The definition for “clothes
dryer” is An appliance used to dry wet laundry by means of heat and it applies to both gas-fired and electric clothes
dryers. Electric clothes dryers, which are also covered by the mechanical code, are listed in accordance with UL
2158. The clothes dryers covered by UL 2158 are intended for use by the general public not specifically trained in
the use of the appliance, regardless of the mode by which its operation is initiated. The electric clothes dryers are
for use in households and for commercial purposes, including appliances provided with coin-, ticket-, or card-operated mechanisms, laundry centers and combination washer-dryers. The clothes dryer exhaust system applies to
both gas-fired and electric clothes dryers. For Section 504.4.2.2, whether or not the transition duct is rigid or flexible,
the transition duct is not permitted to be concealed in construction and is required to be installed in accordance with
the installation instructions.
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UMC 2018 – (504.4.3, 504.4.3.1):
SUBMITTER:

Item # 028

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
504.4.3 Commercial Clothes Dryers. Commercial dryer eExhaust ducts for electric commercial clothes dryers and Type
2 clothes dryers shall be installed in accordance with their listings,. The installation of commercial clothes dryer exhaust ducts
shall comply with the appliance manufacturer’s installation instructions, and Section 504.4.3.1.
504.4.3.1 Exhaust Ducts for Type 2 Commercial Clothes Dryers. Exhaust ducts for Type 2 clothes dryers and electric
commercial clothes dryers shall comply with the following:
(1) Exhaust ducts for Type 2 clothes dryers shall comply with Section 504.4. [NFPA 54:10.4.5.1]
(2) Exhaust ducts for Type 2 clothes dryers shall be constructed of sheet metal or other noncombustible material. Such ducts
shall be equivalent in strength and corrosion resistance to ducts made of galvanized sheet steel not less than 0.0195 of an
inch (0.4953 mm) thick. [NFPA 54:10.4.5.2]
(3) Type 2 clothes dryers and electric commercial clothes dryers shall be equipped or installed with lint-controlling means.
[NFPA 54:10.4.5.3]
(4) Exhaust ducts for Type 2 clothes dryers shall be installed with a clearance of not less than 6 inches (152 mm) from adjacent combustible material. Where exhaust ducts for Type 2 clothes dryers are installed with reduced clearances, the adjacent combustible material shall be protected in accordance with Table 303.10.1. [NFPA 54:10.4.5.4]
(5) Where ducts pass through walls, floors, or partitions, the space around the duct shall be sealed with noncombustible material. [NFPA 54:10.4.5.5]
(6) Multiple installations of Type 2 clothes dryers and electric commercial clothes dryers shall be made in a manner to prevent
adverse operation due to back pressures that are capable of being created in the exhaust systems. [NFPA 54:10.4.5.6] The
exhaust fan shall operate continuously or shall be interlocked to exhaust air where a clothes dryer is in operation.
SUBSTANTIATION:
Section 504.4.3 and Section 504.4.3.1 are being revised to provide requirements for exhaust ducts for electric
commercial clothes dryers. Currently, the code only provides requirements for gas-fired commercial clothes dryers.
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UMC 2018 – (504.4.2.1, 504.4.2.3, Table 1701.1):
SUBMITTER:

Item # 029

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
504.4.2 Domestic Clothes Dryers. (remaining text unchanged)
504.4.2.1 Length Limitation. Unless otherwise permitted or required by the dryer manufacturer’s instructions and approved
by the Authority Having Jurisdiction, domestic dryer moisture exhaust ducts shall not exceed a total combined horizontal and
vertical length of 14 feet (4267 mm), including two 90 degree (1.57 rad) elbows. A length of 2 feet (610 mm) shall be deducted
for each 90 degree (1.57 rad) elbow in excess of two.
Exception: Where an exhaust duct power ventilator, in accordance with Section 504.4.6, is used, the maximum length of the
dryer exhaust duct shall be permitted to be in accordance with the dryer exhaust duct power ventilator manufacturer’s installation instructions.
504.4.2.3 Exhaust Duct Power Ventilators. Dryer exhaust duct power ventilators for single residential clothes dryers shall
be listed and labeled in accordance with UL 705 and installed in accordance with the manufacturer’s installation instructions.
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

UL 705-2004*

STANDARD TITLE

Power Ventilators (with revisions through December 17, 2013)

APPLICATION

Power Ventilators

REFERENCED
SECTION

504.4.2.3

Note: UL 705 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
Permanently connected and cord-connected dryer-exhaust-duct power ventilators serving a single gas-fired or electric residential dryer provide a means to extend the equivalent length of the dryer exhaust duct. ANSI/UL 705 has both
construction and performance testing requirements for listing and labeling these types of ventilators. The performance testing includes temperature, humidity conditioning, operation of controller and interlock, minimum and
maximum air velocity, operation of audible alarm or visual error indicator, high temperature turn off, static load, sound
output measurement, and lint.
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UMC 2018 – (505.1.1, 505.1.2, 505.4.1, 505.4.2, 505.4.3, Table 1701.1):
SUBMITTER:

Item # 030

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
505.0 Product – Conveying Systems.
505.1.1 505.3 Incompatible Materials. Incompatible materials shall not be conveyed in the same exhaust system. [NFPA
91:4.1.2 4.2.2]
505.1.2 505.4 Flammability Limit. Unless the circumstances stipulated in Section 505.4.1, Section 505.4.2, or Section
505.4.3 exist, Iin systems conveying flammable vapors, gases, or mists, the concentration shall not exceed 25 percent of the lower
flammability limit (LFL). [NFPA 91:4.2.3]
Exception:
505.4.1 Higher Concentrations. Higher concentrations shall be permitted where the exhaust system is designed and
protected in accordance with NFPA 69 the Standard on Explosion Prevention Systems in Chapter 17, using one or more of the
following techniques:
(1) Combustible concentration reduction
(2) Oxidant concentration reduction
(3) Deflagration suppression
(4) Deflagration pressure containment [NFPA 91:4.1.3, 4.1.3.1 4.2.3.1]
Contaminated air shall not be recirculated to occupied areas unless contaminants have been removed. Air contaminated with
explosive or flammable vapors, fumes, or dusts; flammable or toxic gases; or radioactive material shall not be recirculated.
505.4.2 Ovens and Furnaces. Higher concentrations shall be permitted for ovens and furnaces designed and protected in
accordance with NFPA 86. [NFPA 91:4.2.3.2]
505.4.3 Deflagration. Higher concentrations shall be permitted where deflagration venting is provided in accordance with
NFPA 68. [NFPA 91:4.2.3.3]
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

NFPA 68-2013
NFPA 86-2015

STANDARD TITLE

Explosion Protection by Deflagration Venting
Ovens and Furnaces

APPLICATION

REFERENCED
SECTION

Product Conveying Ducts 505.4.3
Product Conveying Ducts 505.4.2

Note: NFPA 68, NFPA 69 and NFPA 86 meet the requirements for mandatory reference standards in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 91-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (505.6 – 505.9.2):
SUBMITTER:

Item # 031

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
505.0 Product – Conveying Systems.
505.6 Air-Moving Devices. Air-moving devices shall be sized to establish the velocity required to capture, control, and
convey materials through the exhaust system. [NFPA 91:4.2.5]
505.7 Generating Flames, Sparks, or Hot Materials. Operations generating flames, sparks, or hot material such as from
grinding wheels and welding shall not be manifolded into an exhaust system that air conveys flammable or combustible materials. [NFPA 91:4.2.6]
505.8 Fire Dampers. Fire dampers shall be permitted to be installed in exhaust systems in accordance with the following:
(1) Where ducts pass through fire barriers
(2) Where a collection system installed on the end of the system is protected with an automatic extinguishing system
(3) Where the duct system is protected with an automatic extinguishing system
(4) Where ducts have been listed with interrupters
(5) Where necessary to facilitate the control of smoke pursuant to the applicable NFPA standards [NFPA 91:4.2.9]
505.2 505.8.1 Penetrations Prohibited. Fire dampers shall not be installed where if the material being exhausted is toxic
and where if a risk evaluation indicates that the toxic hazard is more greater than the fire hazard. Exhaust ducts shall not pass
through fire walls. [NFPA 91:4.1.10, 4.1.11 4.2.10]
505.9 Fire Detection and Alarm Systems. Unless the conditions in Section 505.9.1 or Section 505.9.2 exist, fire detection and alarm systems shall not be interlocked to shut down air-moving devices. [NFPA 91:4.2.14]
505.9.1 Automatic Extinguishing System. Where shutdown is necessary for the effective operation of an automatic extinguishing system, it shall be permitted to interlock fire detection and alarm systems to shut down air-moving devices. [NFPA
91:4.2.14.1]
505.9.2 Shut Down Permitted. Where a documented risk analysis acceptable to the Authority Having Jurisdiction shows that
the risk of damage from fire and the products of combustion would be higher with air-moving devices operating, it shall be
permitted to interlock fire detection and alarm systems to shut down air-moving devices. [NFPA 91:4.2.14.2]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 91-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (506.3 – 506.4.1, 506.7.1 – 506.7.4):
SUBMITTER:

Item # 032

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
506.0 Product – Conveying Ducts.
506.3 Penetrations. Exhaust ducts shall not pass through fire walls, as defined by NFPA 221. [NFPA 91:4.2.11]
506.3.1 Fire Barriers. Exhaust ducts passing through a fire barrier having a fire resistance rating of 2 hours or more shall meet
one of the following specifications:
(1) Wrapped or encased with listed or approved materials having a fire resistance rating equal to the fire barrier for 10 feet (3048
mm) of the duct on each side of the fire barrier including duct supports within this span.
(2) Constructed of materials and supports having a minimum fire resistance rating equal to the fire barrier.
(3) Enclosed with a shaft that is constructed of material having a fire resistance rating equal to the fire barrier for 10 feet (3048
mm) of the duct on each side of the fire barrier with no inlets to the duct within this distance, and the duct entry into and
exit from the shaft is protected in accordance with Section 506.3.2. [NFPA 91:4.2.12]
506.3.2 Protection. Exhaust ducts passing through fire barriers of any fire resistance rating shall be protected by sealing the
space around the duct with listed or approved fire stopping having a fire resistance rating equal to the fire resistance rating of
the fire barrier. [NFPA 91:4.2.13]
506.4 Condensate. Joints in duct construction shall be liquidtight when the conveying system contains condensable vapors
or liquids in suspension. [NFPA 91:4.3.6.1]
506.4.1 Drainage. Provisions shall be made for drainage of condensate at low points in the duct. [NFPA 91:4.3.6.2]
506.5.1 506.7.1 Loads. Duct supports shall be designed to carry the weight of the duct half filled with material. Where sprinkler protection is provided or cleaning of duct will be performed, the hanger’s design shall include the weight of the expected
liquid accumulation. Duct supports shall be designed to prevent placing loads on connected equipment. [NFPA 91:4.5.1 – 4.5.3
4.6.1 – 4.6.3]
Exception: Where approved drainage is provided, the weight of the water shall not require consideration.
506.5.2 506.7.2 Corrosion. Hangers and supports exposed to corrosive atmospheres shall be corrosion resistant. [NFPA
91:4.5.4 4.6.4]
506.5.3 506.7.3 Vibration and Stress. To prevent vibration and stress on the duct, hangers and supports shall be securely
fastened to the building or structure. [NFPA 91:4.5.5 4.6.5]
506.5.4 506.7.4 Expansion and Contraction. Hangers and supports shall be designed to allow for expansion and contraction. [NFPA 91:4.5.6 4.6.6]
Note: NFPA 221 meets the requirements for a mandatory reference standard in accordance with Section 33.7.1 of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 91-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (506.9 – 506.10.6.3, Table 506.9.4, Table 506.10):
SUBMITTER:

Item # 033

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
506.0 Product – Conveying Ducts.
506.9 Duct Clearances. Unless the conditions in Section 506.9.1 or Section 506.9.2 exist, duct systems and system components shall have a clearance of at least 6 inches (152 mm) from stored combustible materials, and not less than 1⁄2 of an inch (13
mm) clearance from combustible construction. [NFPA 91:4.7.1]
506.9.1 Protection Provided. Where stored combustible material or combustible construction is protected from ductwork
by the use of materials or products listed for protection purposes, clearance shall be maintained in accordance with those listings. [NFPA 91:4.7.1.1]
506.7 Duct Clearances 506.9.2 Systems Conveying Combustible Materials. Ductwork Unless the conditions in
Section 506.9.3 exist, duct systems and system components handling combustible material and operating at less than 140°F
(60°C) shall have a clearance of not less than 18 inches (457 mm) from combustible construction or a combustible material.
[NFPA 91:4.6.2 4.7.2]
Exceptions:
(1) Where the ductwork system is operating at less than 140°F (60°C) and is equipped with an approved automatic extinguishing system designed for the specific hazard, the clearance shall be permitted to be reduced to 6 inches (152 mm) from
combustible materials and 1⁄2 of an inch (12.7 mm) from combustible construction. [NFPA 91:4.6.2.1]
(2) Where the combustible material and construction is protected by the use of materials or products listed for protection
purposes or in accordance with Table 303.10.1.
506.9.3 Reduced Clearance Permitted. When the ductwork system is operating at 140°F (60°C) or below and is equipped
with an approved automatic extinguishing system designed for the specific hazard, the clearance shall be permitted to be reduced
to 6 inches (152 mm) from combustible materials and 1⁄2 of an inch (13 mm) from combustible construction. [NFPA 91:4.7.2.1]
506.9.4 Clearance Increases. All duct systems and system components operating at temperatures above 140°F (60°C) shall
have clearances from stored combustible materials or combustible construction not less than those listed in Table 506.9.4. [NFPA
91:4.7.3]
TABLE 506.9.4
BASIC MINIMUM CLEARANCES TO UNPROTECTED SURFACES
[NFPA 91: TABLE 4.7.3]
DUCT GAS
TEMPERATURE

140°F – 600°F incl.

>600°F – 900°F incl.
>900°F

LARGEST DUCT
DIMENSION
(inches)

8
>8
8
>8
All ducts lined with
refractory

For SI units: 1 inch = 25.4 mm, °C=(°F-32)/1.8

CLEARANCE
(inches)

8
12
18
24
24

506.9.4.1 Temperatures Over 900°F. Ducts handling materials at temperatures in excess of 900°F (482°C) shall be lined
with refractory material or the equivalent. [NFPA 91:4.7.3.1]
506.9.4.2 Clearance Reduction. When stored combustible materials or combustible construction are protected from ductwork in accordance with Section 506.10, the clearance established in Table 506.9.4 shall be permitted to be reduced in accordance with Table 506.10, but not to less than specified in Section 506.9. [NFPA 91:4.7.3.2]
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506.10 Clearance Reduction Methods. It shall be permitted to protect stored combustible material or combustible construction from ductwork in accordance with Table 506.10 and Section 506.10.1 through Section 506.10.6. In no case shall the clearance between the duct and the combustible surface be reduced below that allowed in Table 506.10. [NFPA 91:4.7.4, 4.7.4.1]
506.7.1 506.10.1 Spacers and Ties. Spacers and ties for protection materials shall be of noncombustible material and shall
not be installed on the duct side of the protection system. [NFPA 91:4.6.4.2 4.7.4.2]
TABLE 506.10
REDUCTION OF DUCT CLEARANCE WITH SPECIFIED FORMS OF PROTECTION
[NFPA 91: TABLE 4.7.4]

FORM OF PROTECTION*

31⁄2 inch thick masonry wall without ventilated air space

⁄2 inch thick noncombustible insulation board over 1 inch glass
fiber or mineral wool batts without ventilated air space
1

0.024 inch (24 gauge) sheet metal over 1 inch glass fiber or
mineral wool batts reinforced with wire, or equivalent on rear
face with at least a 1 inch air gap

31⁄2 inch (90 mm) thick masonry wall with at least a 1 inch air gap
0.024 inch (24 gauge) sheet metal with at least a 1 inch air gap

⁄2 inch thick noncombustible insulation board with at least a 1
inch air gap
0.024 inch (24 gauge) sheet metal with ventilated air space over
at least 0.024 inch (24 gauge) sheet metal with at least a 1 inch
air gap
1 inch glass fiber or mineral wool batts sandwiched between
two sheets of 0.024 inch sheet metal with at least a 1 inch air
gap
1

MAXIMUM ALLOWABLE REDUCTION IN CLEARANCE
(percent)
AS WALL PROTECTOR OR
VERTICAL SURFACE

AS CEILING PROTECTOR OR
HORIZONTAL SURFACE

50

33

66

66

66

None

66

50

33

66

None

50

66

50

66

50

For SI units: 1 inch = 25.4 mm

*Clearance reduction applied to and covering all combustible surfaces within the distance specified as required clearance with no protection in Table 506.9.4.

506.7.2 Air Circulation. With clearance reduction systems, using a ventilated airspace, air circulation shall be provided as
described in Table 303.10.1. There shall be not less than 1 inch (25.4 mm) between the wall protector and combustible walls
and ceilings for clearance, reduction systems using a ventilated space.
506.7.3 506.10.2 Wool Batts Insulation. Mineral wool batts (blanket or board) shall have a density of not less than 8 pounds
per cubic feet (lb/ft3) (128 130 kg/m3) and have a melting point of not less than 1500°F (816°C). [NFPA 91:4.6.4.3 4.7.4.3]
506.7.4 506.10.3 Insulation Board. Insulation board used as a part of a clearance-reduction system shall meet the following
criteria:
(1) Hhave a thermal conductivity of 1 British thermal unit inch per hour square foot degree Fahrenheit [Btu•in/(h•ft2•°F)] [0.14
W/(m•K)] or less.
(2) Insulation board shall bBe formed of noncombustible material. [NFPA 91:4.6.4.4 4.7.4.4]
506.7.5 Clearance with Wall Protector/Surface. There shall be not less than 1 inch (25.4 mm) between the duct and the
wall protector. In no case shall the clearance between the duct and the wall surface be reduced below that shown in Table
303.10.1.
506.7.6 High Temperature Duct Systems. Duct systems operating at elevated temperatures exceeding 140°F (60°C) shall
have clearances from combustible building construction or combustible materials of not less than 18 inches (457 mm).
506.10.4 Duct and Thermal Shield. With all clearance reduction systems, not less than 1 inch (25.4 mm) clear space shall
be provided between the duct and the thermal shield. [NFPA 91:4.7.4.5]
506.10.5 Thermal Shield and Combustible Surface. When using clearance reduction systems that include an air gap, not
less than 1 inch (25.4 mm) clear space shall be provided between the thermal shield and the combustible surface. [NFPA
91:4.7.4.6]
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506.7.7 506.10.6 Reduced Clearance Reduce Clearance with Air Gaps. When where clearance is reduced by using
clearance reduction systems that include an air gap between the combustible surface and the selected means of protection, air
circulation shall be provided by one of the methods in accordance with Section 506.7.7.1 506.10.6.1 through Section 506.7.7.3
506.10.6.2. [NFPA 91:4.6.4.7 4.7.4.7]
506.7.7.1 Wall Protector 506.10.6.1 Air Circulation. Air circulation shall be permitted to be provided by leaving all edges
of the wall protecting system open with not less than at least a 1 inch (25.4 mm) air gap. [NFPA 91:4.6.4.7.1 4.7.4.7.1]
506.7.7.2 506.10.6.2 Single Flat Wall. Where If the means for protection is mounted on a single flat wall away from corners,
air circulation shall be permitted to be provided by one of the following:
(1) Leaving only the top and bottom edges open to circulation by maintaining the 1 inch (25.4 mm) air gap.
(2) Leaving the top and both side edges open to circulation by maintaining the 1 inch (25.4 mm) air gap. [NFPA 91:4.6.4.7.2
4.7.4.7.2]
506.7.7.3 Wall Protectors that Cover Two Walls 506.10.6.3 Thermal Shielding. Thermal shielding that covers two
walls in a corner shall be permitted to be open at the top and bottom edges with not less than 1 inch (25.4 mm) air gap. [NFPA
91:4.6.4.7.3 4.7.4.7.3]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 91-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (505.4):
SUBMITTER:

Item # 034

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
505.0 Product-Conveying Systems.
505.4 Minimum Velocities and Circulation. The velocity and circulation of air in work areas shall be such that contaminant’s are captured by an airstream at the area where the emissions are generated and conveyed into a product-conveying duct
system. Mixtures within work areas where contaminants are generated shall be diluted to be accordance with Section 505.1.2
with air that does not contain other contaminants. The velocity of air within the duct shall be not less than set forth in Table 505.4.
Systems for removal of vapors, gases, and smoke shall be designed by the constant velocity or equal friction methods.
Systems conveying particulate matter shall be designed by employing the constant velocity method. Systems conveying
explosive or radioactive materials shall be pre-balanced through duct sizing. Other systems shall be permitted to be designed
with balancing devices such as dampers. Dampers provided to balance airflow shall be provided with securely fixed
minimum-position blocking devices to prevent restricting flow below the required volume or velocity.
SUBSTANTIATION:
Restricting sizing to either the constant velocity or equal friction method is not necessary since there are equally valid
methods (e.g. static regain and friction rate reduction). The preceding sentence already indicates that minimum velocities per Table 505.4 must be met; additionally restricting sizing method has no value. This requirement is also difficult to enforce.
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UMC 2018 – (505.6):
SUBMITTER:

Item # 035

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
505.0 Product-Conveying Systems.
505.1.2 Flammability Limit. In systems conveying flammable vapors, gases, or mists, the concentration shall not exceed 25
percent of the lower flammability limit (LFL).
Exception: Higher concentrations shall be permitted where the exhaust system is designed and protected in accordance with the
Standard on Explosion Prevention Systems in Chapter 17, using one or more of the following techniques:
(1) Combustible concentration reduction
(2) Oxidant concentration reduction
(3) Deflagration suppression
(4) Deflagration pressure containment [NFPA 91:4.1.3, 4.1.3.1]
Contaminated air shall not be recirculated to occupied areas unless contaminants have been removed. Air contaminated with
explosive or flammable vapors, fumes, or dusts; flammable or toxic gases; or radioactive material shall not be recirculated.
505.4 Minimum Velocities and Circulation. The velocity and circulation of air in work areas shall be such that contaminant’s
are captured by an airstream at the area where the emissions are generated and conveyed into a product-conveying duct system.
Mixtures within work areas where contaminants are generated shall be diluted to be accordance with Section 505.1.2 with air that
does not contain other contaminants. The velocity of air within the duct shall be not less than set forth in Table 505.4. Systems for
removal of vapors, gases, and smoke shall be designed by the constant velocity or equal friction methods.
Systems conveying particulate matter shall be designed by employing the constant velocity method. Systems conveying
explosive or radioactive materials shall be pre-balanced through duct sizing. Other systems shall be permitted to be designed
with balancing devices such as dampers. Dampers provided to balance airflow shall be provided with securely fixed
minimum-position blocking devices to prevent restricting flow below the required volume or velocity.
505.6 Hoods and Enclosures. Hoods and enclosures shall be used where contaminants originate in a concentrated area. The
design of the hood or enclosure shall be such that air currents created by the exhaust systems will capture the contaminants and
transport them directly to the exhaust duct. The volume of air shall be sufficient to dilute explosive or flammable vapors, fumes,
or dusts in accordance with Section 505.4 505.1.2. Hoods of steel shall have a base metal thickness not less than 0.027 of an
inch (0.686 mm) (No. 22 gauge) for Class 1 and Class 5 metal duct systems; 0.033 of an inch (0.838 mm) (No. 20 gauge) for
hoods serving a Class 2 duct system; 0.044 of an inch (1.118 mm) (No. 18 gauge) for hoods serving a Class 3 duct system; and
0.068 of an inch (1.727 mm) (No. 14 gauge) for hoods serving a Class 4 duct system.
Approved nonmetallic hoods and duct systems shall be permitted to be used for Class 5 corrosive systems where the corrosive mixture is nonflammable. Metal hoods used with Class 5 duct systems shall be protected with an approved corrosion-resistant material. Edges of hoods shall be rounded. The minimum clearance between hoods and combustible construction shall be
the clearance required by the duct system.
SUBSTANTIATION:
This section intends to reference Section 505.1.2, which states that systems conveying flammable vapors, gases, and
mists shall not transport materials exceeding 25 percent of their lower flammability limit. It instead currently references
Section 505.4, which then refers back to Section 505.1.2. This reference could be improved by referring to Section
505.1.2 directly.
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UMC 2018 – (505.7 — 505.7.2.3):
SUBMITTER:

Item # 036

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Add new text as follows:
505.0 Product-Conveying Systems.
505.7 Repair Garages for Natural Gas-and Hydrogen-Fueled Vehicles. Repair garages for the conversion and repair
of vehicles which use CNG, LNG and hydrogen as a motor-vehicle fuel shall be in accordance with Section 505.7.1 through
Section 505.7.2.3. Ventilation for repair garages shall be provided in accordance with Section 505.7.1.
Exception: Repair garages where no work is performed on the fuel system and is limited to exchange of parts and maintenance
requiring no open flame or welding.
505.7.1 Repair Garages Ventilation. Repair garages used for the repair of natural gas- or hydrogen-fueled vehicles shall be
provided with an approved mechanical ventilation system. The mechanical ventilation system shall be in accordance with the
Section 505.7.1.1 through Section 505.7.2.3.
Exception: Where natural ventilation is provided in accordance with the Authority Having Jurisdiction.
505.7.1.1 Mechanical Ventilation. The ventilation rate shall be not less than 1 cubic foot per minute per 12 cubic feet [0.0014
(m3/s)/m3] of room volume. Exhaust inlet openings shall be located within 6 inches (152 mm) of the highest point in the garage
in the exterior walls or roof. Make-up air inlet openings shall be located within 6 inches (152 mm) of the floor. Exhaust duct
openings shall be located to remove flammable vapors accumulations from the repair area. Exhaust discharge shall be directed
to the outdoors in accordance with Section 502.2.2.
505.7.1.2 Operation. The mechanical ventilation shall operate continuously.
Exceptions:
(1) Mechanical ventilation systems that are interlocked with a gas detection system designed in accordance with Section 505.7.2.
(2) Mechanical ventilation systems provided in repair garages that are not used for repair or LNG- or Hydrogen-fueled vehicles and that have a ventilation system which is electrically interlocked with the lighting circuit.
505.7.2 Gas-Detection System. Repair garages used for repair of hydrogen or LNG-fueled vehicles shall be provided with
an approved flammable gas-detection system. The gas-detection system shall comply with Section 505.7.2.1 through Section
505.7.2.3.
505.7.2.1 System Design. The flammable gas-detection system shall be calibrated to the types of fuels or gases used by
vehicles to be repaired. The gas detection system shall be designed to activate when the level of flammable gas exceeds 25
percent of the lower flammability limit. Gas detection shall be provided in lubrication or chassis repair pits or repair garages
used for repairing LNG-fueled vehicles. In all cases, the system shall shut down the fueling system in the event of an alarm condition.
505.7.2.2 Operation. Activation of the gas detection system shall activate the following:
(1) Initiation of audible and visual alarm signals in the repair garage.
(2) Deactivation of heating systems located in the repair garage.
(3) Activation of the mechanical ventilation system.
505.7.2.3 Failure of the Gas Detection System. Failure of the gas detection system shall result in the deactivation of the
heating system and activation of the mechanical ventilation system.
SUBSTANTIATION:
Section 505.7 through Section 505.7.2.3 will provide the provisions required for repair garages for natural gas and
hydrogen fueled vehicles. Currently, the code is lacking such provisions and the AHJ has no provisions in the UMC
to enforce the requirements for natural gas and hydrogen fueled vehicles. The proposed language will provide the
requirements for ventilation and gas detection systems. Repair garages for such systems shall be provided with ventilation and gas detection systems to prevent the hazardous exposures for gases in the repair garage. Section 505.7.1
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understands that natural ventilation may not be permitted in some jurisdiction and therefore requires all natural ventilation system to be approved by the Authority Having Jurisdiction. Section 505.7.1.1 will required that the ventilation
of the system be 1 cubic foot per minute per 12 cubic feet [0.0014 (m3/s)m3] or room volume to prevent the accumulation of the hazardous gases in the repair garage and must be detected in accordance with the gas detection requirements in Section 505.7.2. Since the gases from a natural gas or hydrogen-fueled vehicle are lighter than gas, Section
505.7.1.1 will require that the mechanical ventilation is run continuously, with some exceptions. The exception recognizes that gas detection systems can be used to prevent the accumulation of the hazardous gases or when the
lighting circuit is interlock with the ventilation system. The proposed provisions will provide the minimum requirements that are currently lacking the UMC and they are consistent with industry standards.

62

UMC 2018 – (507.1, 508.0, 508.1, 519.0 — 519.6):
SUBMITTER:

Item # 037

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
507.0 General Requirements.
507.1 Type I Hood Exhaust System. Exhaust systems serving Type I hoods shall comply with Section 507.0 through Section
518.0.
(renumber remaining sections)
508.0 Type I Hoods.
508.1 Where Required. Type I hoods shall be installed at or above commercial-type deep-fat fryers, broilers, grills, hot-top
ranges, ovens, barbecues, rotisseries, and similar equipment that emits comparable amounts of smoke or grease in a foodprocessing establishment. For the purpose of this section, a food-processing establishment shall include a building or portion
thereof used for the processing of food, but shall not include a dwelling unit. Type II hoods shall be installed above equipment
and dishwashers that generate steam, heat, and products of combustion, and where grease or smoke is not present.
Exceptions:
(1) Cooking appliance that is in accordance with UL 710B for reduced emissions where the grease discharge does not exceed
2.9 E-09 ounces per cubic inch (oz/in3) (5.0 E-06 kg/m3) where operated with a total airflow of 500 cubic feet per minute
(cfm) (0.236 m3/s).
(2) Recirculating systems listed in accordance with UL 710B and installed in accordance with Section 516.0.
(3) Dishwashing machines connected to a Type II duct system and exhausted directly to the outdoors.
(4) Dishwashing machines with a self-contained condensing system listed in accordance with UL 921 and installed in a space
where the HVAC system has been engineered to accommodate the latent and sensible heat load emitted from such appliances as approved by the Authority Having Jurisdiction. Such equipment shall be provided with an interlocking device to
prevent opening of the appliance prior to completion of its cycle.
519.0 Type II Hood Exhaust System Requirements.
519.1 Where Required. Type II hoods shall be installed above equipment and dishwashers that generate steam, heat, and
products of combustion, and where grease or smoke is not present.
Exceptions:
(1) Dishwashing machines connected to a Type II duct system and exhausted directly to the outdoors.
(2) Dishwashing machines with a self-contained condensing system listed in accordance with UL 921 and installed in a space
where the HVAC system has been engineered to accommodate the latent and sensible heat load emitted from such appliances as approved by the Authority Having Jurisdiction. Such equipment shall be provided with an interlocking device to
prevent opening of the appliance prior to completion of its cycle.
508.4 519.2 Construction of Type II Hoods. (remaining text unchanged)
508.10.1.6 519.3 Dishwashing Appliances. (remaining text unchanged)
510.1.7 519.4 Type II Exhaust Duct Systems. (remaining text unchanged)
510.10 519.5 Termination of Type II Hood Exhaust System. (remaining text unchanged)
519.6 Makeup Air. Makeup air shall be provided in accordance with Section 511.3.
SUBSTANTIATION:
Type II hood requirements are mixed in with Type I hood requirements from NFPA 96. This is confusing: it is not easy
to tell which sections apply to both Type I and II and which only apply to Type II. This proposal simply moves all of
the Type II requirements out of Section 507.0 through Section 518.0 into a new section (Section 519.0.) No substantive changes are made.
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UMC 2018 – (508.6 — 508.9, Figure 508.8, 508.11 — 508.11.3.3):
SUBMITTER:

Item # 038

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
508.3 Construction of Type I Hoods. (remaining text unchanged)
508.6 508.3.1 Grease Vapor. Wall-mounted exhaust hood assemblies shall be tight fitting against the back wall as to not
permit passage of grease vapor behind the hood, or between the back wall and the hood assembly. [NFPA 96:5.1.13]
508.7 508.3.2 Seams, Joints, and Penetrations. Seams, joints, and penetrations of the hood enclosure that direct and
capture grease-laden vapors and exhaust gases shall have a liquid-tight continuous external weld to the hood’s lower outermost
perimeter. [NFPA 96:5.1.2]
Exceptions:
(1) Seams, joints, and penetrations of the hood shall be permitted to be internally welded, provided that the weld is formed
smooth or ground smooth, so as to not trap grease, and is cleanable. [NFPA 96:5.1.3]
(2) Penetrations shall be permitted to be sealed by devices that are listed for such use and whose presence does not detract from
the hood’s or duct’s structural integrity. [NFPA 96:5.1.5]
508.7.1 508.3.2.1 Sealed. Internal hood joints, seams, filter support frames, and appurtenances attached inside the hood shall
be sealed or otherwise made greasetight. [NFPA 96:5.1.4]
508.8 508.3.3 Eyebrow-Type Hoods. Eyebrow-type hoods over gas or electric ovens shall be permitted to have a duct
constructed as required in Section 510.0 from the oven flue(s) connected to the hood canopy upstream of the exhaust plenum,
as shown in Figure 508.8. [NFPA 96:5.1.8.1]

FIGURE 508.8 508.3.3
TYPICAL SECTION OF EYEBROW-TYPE HOOD
[NFPA 96: FIGURE 5.1.8.1]

508.8.1 508.3.3.1 Duct Connection. The duct connecting the oven flue(s) to the hood canopy shall be connected with a
continuous weld or have a duct-to-duct connection. [See Figure 511.1.2(2) through Figure 511.1.2(4)] [NFPA 96:5.1.8.2]
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508.9 508.3.4 Insulation. Insulation materials other than electrical insulation shall have a flame spread index of not more than
25, where tested in accordance with ASTM E84 or UL 723. Adhesives or cements used in the installation of insulating materials shall be in accordance with this section where tested with the specific insulating material. [NFPA 96:5.1.9, 5.1.10]
508.11 508.3.5 Exhaust Hood Assemblies with Integrated Supply-Air Plenums. The construction and size of exhaust
hood assemblies with integrated supply air plenums shall be in accordance with the requirements of Section 508.1 through
Section 508.10. [NFPA 96:5.3.1]
508.11.1 508.3.5.1 Outer Shell. The construction of the outer shell or the inner exhaust shell shall be in accordance with
Section 508.1 through Section 508.9. [NFPA 96:5.3.2]
508.11.2 508.3.5.2 Inner Shell. Where the outer shell is welded, the inner shell shall be of greasetight construction. [NFPA
96:5.3.3]
508.11.3 508.3.5.3 Fire Dampers. A fire-actuated damper shall be installed in the supply air plenum at each point where a
supply air duct inlet or a supply air outlet penetrates the continuously welded shell of the assembly. [NFPA 96:5.3.4.1]
508.11.3.1 508.3.5.3.1 Listing. The fire damper shall be listed for such use or be part of a listed exhaust hood with or without
exhaust damper. [NFPA 96:5.3.4.2]
508.11.3.2 508.3.5.3.2 Actuating Temperature. The actuation device shall have a temperature rating not to exceed 286°F
(141°C). [NFPA 96:5.3.4.3]
508.11.3.3 508.3.5.3.3 Exemption. Supply air plenums that discharge air from the face rather than from the bottom or into
the exhaust hood and that are isolated from the exhaust hood by the continuously welded shell extending to the lower outermost
perimeter of the entire hood assembly shall not require a fire-actuated damper. [NFPA 96:5.3.4.4]
SUBSTANTIATION:
Section 508.0 (Hoods) does not clearly delineate requirements that apply to Type I versus Type II hoods in all locations. Splitting out specific requirements for Type I hoods into subsections of 508.3 “Construction of Type I Hoods”
will resolve this issue.
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UMC 2018 – (510.1.8):
SUBMITTER:

Item # 039

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Delete text without substitution:
510.0 Exhaust Duct Systems.
510.1 General. (remaining text unchanged)
510.1.8 Type I Exhaust Duct Systems. Listed grease ducts shall be installed in accordance with the terms of their listings
and manufacturer’s installation instructions. [NFPA 96:7.1.7]
SUBSTANTIATION:
Section 510.1.8 is being deleted as this requirement is already covered in Section 510.4 verbatim. For informational
purposes only, Section 510.4 is as follows:
510.4 Listed Grease Ducts. Listed grease ducts shall be installed in accordance with the terms of the listing and the manufacturer’s installation instructions [NFPA 96:7.1.7].
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UMC 2018 – (510.10):
SUBMITTER:

Item # 040

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
510.0 Exhaust Duct Systems.
510.10 Termination of Type II Hood Exhaust System. The exhaust system shall terminate as follows:
(1) Rooftop terminations shall terminate not less than 10 feet (3048 mm) from a property line and the exhaust flow shall be
directed away from the roof surface of the a roof not less than 40 inches (1016 mm) away.
(2) Horizontal terminations shall terminate not less than 10 feet (3048 mm) from adjacent buildings, property lines, operable
openings, and from grade level.
(3) The termination outlet shall not be directed onto a public way.
SUBSTANTIATION:
Section 510.10, Item (3) (added on 2015) is onerous and more stringent than grease duct discharge. In earlier codes,
Type II exhaust was considered “other product conveying” addressed in Section 502.2.2 which has no such limit to
public ways. Type II exhaust hoods are commonly discharged toward streets, as are Type I exhaust. The other
suggested changes to Item (1) are just for clarity.
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UMC 2018 – (601.1):
SUBMITTER:

Item # 041

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
601.0 General.
601.1 Applicability. Ducts systems and plenums that are portions of a heating, cooling, ventilation, absorption or evaporative
cooling, or exhaust system shall comply with the requirements of this chapter.
SUBSTANTIATION:
Section 601.1 is being revised as “ventilation” is missing, e.g. outdoor air duct. Evaporative cooling is not needed as
cooling is already listed.
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UMC 2018 – (601.1):
SUBMITTER:

Item # 042

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
601.0 General.
601.1 Applicability. Ducts and plenums Duct systems that are portions of a for heating, cooling, absorption or evaporative
cooling, or exhaust system shall comply with the requirements of this chapter.
SUBSTANTIATION:
The text “ducts and plenums” should be revised to “duct systems” as plenums are part of a duct system. Furthermore,
in accordance with the definition of “duct system,” it includes other components.
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UMC 2018 – (601.2):
SUBMITTER:

Item # 043

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
601.0 General.
601.2 Sizing Requirements. Duct systems used with blower-type equipment that are portions of a heating, cooling, absorption, evaporative cooling, or outdoor-air ventilation system shall be sized in accordance with an approved standard listed in
Table 1701.1, or by other approved methods.
SUBSTANTIATION:
Section 601.2 is being revised to remove redundant wording which is already addressed in scope. The term “blower”
is confusing (does this imply only supply or only centrifugal) and unnecessary – just apply to all ducts. This section
actually says nothing because there are infinite ways to size ducts in the referenced table.
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UMC 2018 – (602.1):
SUBMITTER:

Item # 044

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
602.0 Material.
602.1 General. Supply air, return air, and outside air for heating, cooling, or evaporative cooling duct systems constructed of
metal shall comply with SMACNA HVAC Duct Construction Standards–Metal and Flexible or UL 181. Materials used for duct
systems shall comply with Section 602.2 through Section 602.8 as applicable.
Concealed building spaces or independent construction within buildings shall be permitted to be used as ducts or plenums.
SUBSTANTIATION:
Section 602.1 is being revised as there is no need to repeat the scope which is already addressed in Section 601.1.
Furthermore, this is also covered under metal ducts so it is not needed at all. This is a general section and the specific
are listed in Section 602.2 through Section 602.8, as applicable.
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UMC 2018 – (602.1):
SUBMITTER:

Item # 045

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
602.0 Material.
602.1 General. Supply air, return air, and outside air for heating, cooling, or evaporative cooling duct systems constructed of
metal shall comply with SMACNA HVAC Duct Construction Standards–Metal and Flexible or UL 181.
Concealed building spaces or independent construction within buildings shall be permitted to be used as ducts or plenums.
SUBSTANTIATION:
UL 181 is not defined, there are several UL 181 tests, some for air ducts, some for tapes, some for mastics. Just
stating UL 181 leads to confusion because it is not defined here on what UL 181 testing this is. Is this all 16 UL 181
test for UL to list a product as an air duct or is this only passing 13 of the 16 UL test for being considered an air
connector which is not an air duct?
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UMC 2018 – (602.1):
SUBMITTER:

Item # 046

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
602.0 Material.
602.1 General. Supply air, return air, and outside air for heating, cooling, or evaporative cooling duct systems constructed of
metal shall comply with SMACNA HVAC Duct Construction Standards–Metal and Flexible or UL 181.
Concealed building spaces or independent construction within buildings shall be permitted to be used as negative pressure
ducts or plenums.
SUBSTANTIATION:
Section 602.1 should be revised as the Gypsum Association technical department says “Gypsum board shall not be
used for positive pressure ducts.”
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UMC 2018 – (602.1):
SUBMITTER:

Item # 047

Randy Young
Sacramento JATC

RECOMMENDATION:
Revise text as follows:
602.0 Material.
602.1 General. Supply air, return air, and outside air for heating, cooling, or evaporative cooling duct systems constructed of
metal shall comply with SMACNA HVAC Duct Construction Standards–Metal and Flexible or UL 181.
Concealed building spaces or independent construction within buildings shall be permitted to be used as ducts or plenums.
Exception: In medical facilities, concealed spaces shall not be permitted to be used as ducts or plenums.
SUBSTANTIATION:
(Substantiation attachments are located in Section VII of this monograph.)
To help combat the spread of infectious disease medical facilities shouldn’t have concealed spaces used as ducts.
Such spaces are almost impossible to clean and are more susceptible to mold and animal feces.
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UMC 2018 – (602.1, 607.0 – 607.14):
SUBMITTER:

Item # 048

Randy Young
Sacramento JATC

RECOMMENDATION:
Revise text as follows:
602.0 Material.
602.1 General. Supply air, return air, and outside air for heating, cooling, or evaporative cooling duct systems constructed of
metal shall comply with SMACNA HVAC Duct Construction Standards–Metal and Flexible or UL 181.
Concealed building spaces or independent construction within buildings shall be permitted to be used as ducts or plenums.
607.0 Use of Under-Floor Space as Supply Plenum for Dwelling Units.
607.1 General. An under-floor space shall be permitted to be used as a supply plenum.
607.2 601.3 Dwelling Units. The use of under-floor space shall be limited to dwelling units not more than two stories in
height. Except for the floor immediately above the under-floor plenum, sSupply ducts shall be provided extending from the
plenum to registers on other the floor levels it serves.
Exception: In flood hazard areas, under-floor spaces shall not be used as supply plenums unless the flood opening requirements in the building code are met.
607.3 Enclosed. Such spaces shall be cleaned of all loose combustible scrap material and shall be tightly enclosed.
607.4 Flammable Materials. The enclosing material of the under-floor space, including the sidewall insulation, shall be not
more flammable than 1 inch (25.4 mm) (nominal) wood boards (flame-spread index of 200). Installation of foam plastics is regulated by the building code.
607.5 Access. Access shall be through an opening in the floor and shall be not less than 24 inches by 24 inches (610 mm by
610 mm).
607.6 Automatic Control. A furnace supplying warm air to under-floor space shall be equipped with an automatic control that
will start the air-circulating fan where the air in the furnace bonnet reaches a temperature not exceeding 150°F (66°C). Such
control shall be one that cannot be set to exceed 150°F (66°C).
607.7 Temperature Limit. A furnace supplying warm air to such space shall be equipped with an approved temperature limit
control that will limit outlet air temperature to 200°F (93°C).
607.8 Noncombustible Receptacle. A noncombustible receptacle shall be placed below each floor opening into the air
chamber, and such receptacle shall comply with Section 607.8.1 through Section 607.8.3.
607.8.1 Location. The receptacle shall be securely suspended from the floor members and shall be not more than 18 inches
(457 mm) below the floor opening.
607.8.2 Area. The area of the receptacle shall extend 3 inches (76 mm) beyond the opening on all sides.
607.8.3 Perimeter. The perimeter of the receptacle shall have a vertical lip not less than 1 inch (25.4 mm) high at the open sides
where it is at the level of the bottom of the joists, or 3 inches (76 mm) high where the receptacle is suspended.
607.9 601.4 Floor Registers. Floor registers shall be designed for easy removal in order to give access for cleaning the receptacles.
607.10 Exterior Wall and Interior Stud Partitions. Exterior walls and interior stud partitions shall be fireblocked at the floor.
607.11 601.5 Wall Register. Each wall register shall be connected to the air chamber by a register box or boot.
607.12 Distance from Combustible. A duct complying with Section 602.0 shall extend from the furnace supply outlet not
less than 6 inches (152 mm) below combustible framing.
607.13 Vapor Barrier. The entire ground surface of the under-floor space shall be covered with a vapor barrier having a thickness not less than 4 mils (0.1 mm) and a flame-spread index of not more than 200.
607.14 Prohibited. Fuel gas lines and plumbing waste cleanouts shall not be located within the space.
(renumber remaining sections)
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SUBSTANTIATION:
All provisions pertaining to the use of under-floor spaces as supply plenums are being deleted as under-floor or crawl
spaces are almost impossible to properly seal, thus creating a leaky inefficient system. In addition these spaces are
often a catch all for animal feces, dirt, and moisture. Potential radon emissions, other harmful gases and particulates
have a higher potential of entering the airstream. Under-floor crawl spaces are typically constructed with flammable
material, thus creating a possible chimney effect.
Section 607.2 (Dwelling Units), Section 607.9 (Floor Registers) and Section 607.11 (wall registers) are being relocated to the general section of Chapter 6 (Sections 601.3, 601.4 and 601.5), as they are still applicable to duct systems.
Section 607.2 was slightly modified to prohibit the use of under-floor spaces to be used as supply plenums for the
reasons indicated above.
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UMC 2018 – (602.2):
SUBMITTER:

Item # 049

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
602.0 Material.
602.2 Combustibles Within Ducts or Plenums. Materials exposed within ducts or plenums shall be noncombustible or
shall have a flame spread index not to exceed 25 and a smoke developed index not to exceed 50, where tested as a composite
product in accordance with ASTM E84 or UL 723.
Exceptions:
(1) Return-air and outside-air ducts, plenums, or concealed spaces that serve a dwelling unit shall be permitted to be of
combustible construction.
(2) – (8) (remaining text unchanged)
SUBSTANTIATION:
Section 602.2 (Exception 1) should be revised as it is confusing since it implies that the smoke developed index
requirements still apply. The intent should be a blanket exception for flame spread and the smoke developed index.
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UMC 2018 – (602.2):
SUBMITTER:

Item # 050

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
602.2 Combustibles Within Ducts or Plenums. Materials exposed within ducts or plenums shall be noncombustible or
shall have a flame spread index not to exceed 25 and a smoke developed index not to exceed 50, where tested as a composite
product in accordance with ASTM E84 or UL 723.
Exceptions:
(1) – (4) (remaining text unchanged)
(5) Products listed and labeled for installation within plenums in accordance with Section 602.2.1 through Section 602.2.4.5
(6) – (8) (remaining text unchanged)
602.2.5 Discrete Products in Plenums. Discrete plumbing, mechanical, and electrical products that are located in a plenum
and have exposed combustible material shall be in accordance with UL 2043.
SUBSTANTIATION:
Section 602.2 (Exception 5) should be revised as the exceptions for combustibles within ducts or plenums should
include 602.2.5.
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UMC 2018 – (602.2.1):
SUBMITTER:

Item # 051

Brian Helms
Charlotte Pipe and Foundry

RECOMMENDATION:
Add new text as follows:
602.2 Combustibles Within Ducts or Plenums. (remaining text unchanged)
602.2.1 Testing Requirements for Combustible Materials. Materials classified as combustible in accordance with ASTM
E136, shall comply with the requirements of ASTM E84 or UL 723 including sample size, both for width and length. Plastic
pipe filled with water shall not be tested.
(renumber remaining sections)
Note: ASTM E84, ASTM E136 and UL 723 meet the requirements for mandatory reference standards in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
This code change proposal is intended to address a growing issue of ASTM E84 and UL 723 test modifications in
the effort of achieving a 25/50 flame spread and smoke development rating. The requirements found in ASTM E84
and UL 723 are the requirements. Altering the sample size or other testing requirements, to enable a plastic pipe
manufacturer to achieve a passing grade, ignore the basis by which the existing requirements exist. Sample size
and other testing requirements included in these standards are there for a reason. Altering these methods to obtain
25/50 flame spread and smoke developed rating is immoral, unethical and most importantly does not provide the
intended protection of the health and safety of the occupants that the code protects. The standard is the standard.
Products meeting only a portion of the standard DO NOT, in fact meet the standard.
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UMC 2018 – (602.2.4):
SUBMITTER:

Item # 052

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Delete text without substitution:
602.2 Combustibles Within Ducts or Plenums. (remaining text unchanged)
602.2.4 Loudspeakers and Recessed Lighting. Loudspeakers and recessed lighting fixtures, including their assemblies
and accessories, in plenums shall be listed and labeled for use in plenums and shall have a peak rate of heat release not exceeding
134 horsepower (hp) (100 kW), an average optical density not exceeding 0.15, and a peak optical density not exceeding 0.5,
where tested in accordance with UL 2043.
(renumber remaining sections)
SUBSTANTIATION:
Section 602.2.4 is unnecessary as it pertains to all types of products including loudspeakers and recessed lighting.
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UMC 2018 – (602.2.5):
SUBMITTER:

Item # 053

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
602.2 Combustibles Within Ducts or Plenums. (remaining text unchanged)
602.2.5 Discrete Products in Plenums. Discrete plumbing, mechanical, and electrical products that are located in a plenum
and have exposed combustible material shall be listed and labeled in accordance with UL 2043.
SUBSTANTIATION:
Section 602.2.5 is being revised as a product cannot be “be in accordance” with UL 2043 and should be “listed and
labeled.”
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UMC 2018 – (602.4, Table 1701.1):
SUBMITTER:

Item # 054

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Add new text as follows:
602.0 Materials.
602.4 Phenolic. Ducts, plenums, or fittings of phenolic shall comply with SMACNA Phenolic Duct Construction Standards.
(renumber remaining sections)
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

SMACNA-2015*

STANDARD TITLE

Phenolic Duct Construction Standards

APPLICATION

Duct Systems

REFERENCED
SECTION

602.4

Note: SMACNA Phenolic Duct Construction Standard meets the requirements for a mandatory reference
standard in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The current code does not address phenolic materials and the proposed language will add the material requirements for phenolic ducts. The supporting rationale is that the material complies with the SMACNA/ANSI Phenolic Duct
Construction Standard and has been recently adopted in whole within the IMC.
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UMC 2018 – (602.4):
SUBMITTER:

Item # 055

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Delete text without substitution:
602.0 Materials.
602.4 Existing Metal Ducts. Existing metal ducts shall be permitted to be used where cooling coils are added to a heating
system, provided the first 10 feet (3048 mm) of the duct or plenum measured from the cooling coil discharge are constructed
of metal of the gauge thickness in accordance with SMACNA HVAC Duct Construction Standards–Metal and Flexible. Existing
metal ducts completely enclosed in inaccessible concealed areas are not required to be replaced. Accessible ducts shall be insulated in accordance with Section 604.0. For the purpose of this section, ducts shall be considered accessible where the access
space is 30 inches (762 mm) or more in height.
(renumber remaining sections)
SUBSTANTIATION:
Section 602.4 should be deleted as the original intent was for tin ducts which are materials that are no longer being
used. It is a problem that does not exist.
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UMC 2018 – (602.5):
SUBMITTER:

Item # 056

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
602.0 Materials.
602.5 Gypsum. Where gypsum products are exposed in ducts or plenums, the air temperature shall be restricted to a range
from 50°F (10°C) to 125°F (52°C), and moisture content shall be controlled so that not adversely affect the material is not
adversely affected. For the purpose of this section, gypsum products shall not be exposed in ducts serving as supply from evaporative coolers, and in other air-handling systems regulated by this chapter where the temperature of the gypsum product will
be below the dew point temperature.
SUBSTANTIATION:
The word “controlled” implies you have to do something to make the moisture okay. This may not be needed as the
moisture can just be okay already, such as return air plenums. In that case, the normal AC process keeps space
humidity down without active control.
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UMC 2018 – (602.5):
SUBMITTER:

Item # 057

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
602.0 Materials.
602.5 Gypsum. Where gypsum products are exposed in ducts or plenums, the air temperature shall be restricted to a range
from 50°F (10°C) to 125°F (52°C), and moisture content shall be controlled so that the material is not adversely affected. All
gypsum products shall have a mold or mildew resistant surface. For the purpose of this section, gypsum products shall not be
exposed in ducts serving as supply from evaporative coolers, and in other air-handling systems regulated by this chapter where
the temperature of the gypsum product will be below the dew point temperature.
SUBSTANTIATION:
The only manufacturer with a standard on how to use gypsum wall board as a HVAC return air duct specifies that
the lining surface needs to have a mold/mildew resistant surface.
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UMC 2018 – (602.5):
SUBMITTER:

Item # 058

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
602.0 Materials.
602.5 Gypsum. Where gypsum products are exposed in ducts or plenums, the air temperature shall be restricted to a range
from 50°F (10°C) to 125°F (52°C), and moisture content shall be controlled so that the material is not adversely affected. For
the purpose of this section, gypsum products shall not be exposed in supply ducts. serving as supply from evaporative coolers,
and in other air-handling systems regulated by this chapter where the temperature of the gypsum product will be below the dew
point temperature.
SUBSTANTIATION:
From the Gypsum Association (see #3 below). “We do not have an official GA design guidance document on this
application, so we don’t have any standardized design details or recommendations on the structure of the ducts.
You may wish to contact the supplier of your choosing to see if they have specific details. But there are answers to
a couple of your questions we can provide: 1. The duct should not exceed 125°F. 2. The duct should only be used
for negative pressure systems (i.e. returns). 3. The duct should never be exposed to a condition that will allow for
condensation to occur.”

86

UMC 2018 – (602.5):
SUBMITTER:

Item # 059

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
602.0 Materials.
602.5 Gypsum. Where gypsum products are exposed in ducts or plenums, the air temperature shall be restricted to a range
from 50°F (10°C) to 125°F (52°C), and moisture content shall be controlled so that the material is not adversely affected exposed
to moisture. For the purpose of this section, gypsum products shall not be exposed in ducts serving as supply from evaporative
coolers, and in other air-handling systems regulated by this chapter where the temperature of the gypsum product will be below
the dew point temperature.
SUBSTANTIATION:
From the Gypsum Association (see #3 below): “We do not have an official GA design guidance document on this
application, so we don’t have any standardized design details or recommendations on the structure of the ducts.
You may wish to contact the supplier of your choosing to see if they have specific details. But there are answers to
a couple of your questions we can provide: 1. The duct should not exceed 125ºF. 2. The duct should only be used
for negative pressure systems (i.e. returns). 3. The duct should never be exposed to a condition that will allow for
condensation to occur.”
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UMC 2018 – (602.6, Table 1701.1):
SUBMITTER:

Item # 060

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
602.0 Materials.
602.6 Factory-Made Air Ducts. Factory-made air ducts shall be approved for the use intended. Metal and flexible-type
factory-made air ducts shall comply with SMACNA HVAC Duct Construction Standards-Metal and Flexible or shall be listed
and installed in accordance with the requirements of UL 181 their listing. Phenolic-type factory-made air ducts shall comply with
SMACNA Phenolic Duct Construction Standard. Each portion of a factory-made air duct system shall be identified by the
manufacturer with a label or other identification indicating compliance with its class designation.
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

STANDARD TITLE

SMACNA-2015* Phenolic Duct Construction Standards

APPLICATION

REFERENCED
SECTION

Duct Systems 602.6

Note: SMACNA Phenolic Duct Construction Standards and SMACNA HVAC Duct Construction Standards –
Metal and Flexible meet the requirements for mandatory reference standards in accordance with Section 33.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
Section 602.6 needs revisions as not all factory made air ducts go through UL 181 testing. Therefore, for metal and
flexible-type factory-made air ducts SMACNA HVAC Duct Construction Standard should be referenced. Furthermore,
phenolic-type factory-made air ducts should comply with SMACNA Phenolic Duct Construction Standard.

88

UMC 2018 – (602.6):
SUBMITTER:

Item # 061

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
602.0 Materials.
602.6 Listed Factory-Made Air Ducts. Listed fFactory-made air ducts shall be approved for the use intended or shall be in
accordance with the requirements of UL 181. Each portion of a factory-made air duct system shall be identified by the manufacturer with a label or other identification indicating compliance with its class designation.
SUBSTANTIATION:
The proposed revisions clarify the intent that these products go through a third party certification process.
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UMC 2018 – (603.4):
SUBMITTER:

Item # 062

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
603.0 Installation of Ducts.
603.4 Listed Factory-Made Air Ducts and Connectors. Listed fFactory-made air ducts and connectors shall be listed
and labeled in accordance with UL 181 and installed in accordance with the terms of their listing, the manufacturer’s installation instructions, and SMACNA HVAC Duct Construction Standards – Metal and Flexible.
Listed fFactory-made air ducts shall not be used for vertical risers in air-duct systems serving more than two stories and shall
not penetrate a fire-resistance-rated assembly or construction.
Listed fFactory -made air ducts shall be installed with not less than 4 inches (102 mm) of separation from earth, except where
installed as a liner inside of concrete, tile, or metal pipe and shall be protected from physical damage.
The temperature of the air to be conveyed in a duct shall not exceed 250°F (121°C).
SUBSTANTIATION:
The proposed revisions clarify the intent that these products go through a third party certification process.
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UMC 2018 – (603.4):
SUBMITTER:

Item # 063

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
603.0 Installation of Ducts.
603.4 Factory-Made Air Ducts and Connectors. Class 0 or Class 1 fFactory-made air ducts and connectors shall be listed
and labeled in accordance with UL 181 and installed in accordance with the terms of their listing, the manufacturer’s installation instructions, and SMACNA HVAC Duct Construction Standards – Metal and Flexible.
Factory-made flexible and fibrous glass air ducts shall not be used for vertical risers in air-duct systems serving more than
two adjacent stories in height and shall not penetrate a fire-resistance-rated assembly or construction.
Factory-made flexible and fibrous glass air ducts shall be installed with not less than 4 inches (102 mm) of separation from
earth, except where installed as a liner inside of concrete, tile, or metal pipe and shall be protected from physical damage.
The temperature of the air to be conveyed in a duct shall not exceed 250°F (121°C).
SUBSTANTIATION:
Section 603.4 was revised as clarity is necessary in regards to the types of products being addressed in this section
of the code. Furthermore, the vertical riser language is being revised to be consistent with language found in NFPA
90A and NFPA 90B.
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UMC 2018 – (603.4, 208.0):
SUBMITTER:

Item # 064

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
603.0 Installation of Ducts.
603.4 Factory-Made Air Ducts and Connectors. Factory-made air ducts and connectors shall be listed and labeled in
accordance with UL 181 and installed in accordance with the terms of their listing, the manufacturer’s installation instructions,
and SMACNA HVAC Duct Construction Standards – Metal and Flexible.
Factory-made air ducts shall not be used for vertical risers in air-duct systems serving more than two stories and shall not
penetrate a fire-resistance-rated assembly or construction.
Factory-made air ducts shall be installed with not less than 4 inches (102 mm) of separation from earth, except where
installed as a liner inside of concrete, tile, or metal pipe and shall be protected from physical damage.
The temperature of the air to be conveyed in a duct shall not exceed 250°F (121°C). Flexible air connectors shall not be
permitted.
208.0
Flexible Air Connector. A flexible air connector is a limited-use flexible air duct that is tested to UL 181 with the exception
of the flame penetration, impact, and puncture tests.
Note: UL 181 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
Section 603.4 is being revised by removing the requirements for air connectors as they are not required to pass 3 of
the 16 testing requirements in accordance with UL 181. A definition for “flexible air connectors” is being added to
distinguish these connectors from flexible connectors being used for vibration isolation.
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UMC 2018 – (603.4):
SUBMITTER:

Item # 065

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
603.0 Installation of Ducts.
603.4 Factory-Made Air Ducts and Connectors. Factory-made air ducts and connectors shall be listed and labeled in
accordance with UL 181 and installed in accordance with the terms of their listing, the manufacturer’s installation instructions,
and SMACNA HVAC Duct Construction Standards – Metal and Flexible.
Factory-made air ducts shall not be used for vertical risers in air-duct systems serving more than two stories and shall not
penetrate a fire-resistance-rated assembly or construction.
Factory-made air ducts shall be installed with not less than 4 inches (102 mm) of separation from earth, except where
installed as a liner inside of concrete, tile, or metal pipe and shall be protected from physical damage.
The temperature of the air to be conveyed in a duct shall not exceed 250°F (121°C).
SUBSTANTIATION:
Section 603.4 should be revised as factory made air ducts connectors are an inferior product and were mistakenly
allowed in the UMC.
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UMC 2018 – (603.4):
SUBMITTER:

Item # 066

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
603.0 Installation of Ducts.
603.4 Factory-Made Air Ducts and Connectors. Factory-made air ducts and connectors shall be listed, and labeled in
accordance with UL 181 and installed in accordance with the terms of their listing, the manufacturer’s installation instructions,
and or SMACNA HVAC Duct Construction Standards – Metal and Flexible.
Factory-made air ducts listed and labeled in accordance to UL 181 shall not be used for vertical risers in air-duct systems
serving more than two stories and shall not penetrate a fire-resistance-rated assembly or construction.
Factory-made air ducts shall be installed with not less than 4 inches (102 mm) of separation from earth, except where
installed as a liner inside of concrete, tile, or metal pipe and shall be protected from physical damage.
The temperature of the air to be conveyed in a duct shall not exceed 250°F (121°C).
Note: UL 181 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
Section 603.4 should be revised as not all factory made air ducts go through UL 181 testing. The code should only
require for factory-made air ducts and connectors to be listed and labeled. In regards to the vertical risers requirements, only factory-made air ducts listed and labeled to UL 181 are the only ducts that have such a requirement.

94

UMC 2018 – (603.4):
SUBMITTER:

Item # 067

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
603.0 Installation of Ducts.
603.4 Factory-Made Air Ducts and Connectors. Factory-made air ducts and connectors shall be listed and labeled in
accordance with UL 181 and installed in accordance with the terms of their listing, the manufacturer’s installation instructions,
and SMACNA HVAC Duct Construction Standards – Metal and Flexible.
Factory-made air ducts shall not be used for vertical risers in air-duct systems serving more than two stories and shall not
penetrate a fire-resistance-rated assembly or construction.
Factory-made air ducts shall be installed with not less than 4 inches (102 mm) of separation from earth, except where
installed as a liner inside of concrete, tile, or metal pipe and shall be protected from physical damage.
The temperature of the air to be conveyed in a duct shall not exceed 250°F (121°C).
SUBSTANTIATION:
Air connectors which only pass 13 of the 16 UL 181 tests for being listed as a HVAC duct are currently allowed under
this verbiage. One of the 3 missing test from the 16 UL 181 tests is flame penetration. Without passing the UL 181
flame penetration test this creates a fire hazard to any building built using air connector in this application.
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UMC 2018 – (602.7):
SUBMITTER:

Item # 068

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
602.0 Materials.
602.7 Vibration. Vibration isolators isolation connectors installed between mechanical equipment and metal ducts (or casings)
shall be made of an approved material and shall not exceed 10 inches (254 mm) in length.
SUBSTANTIATION:
Section 602.7 should be revised to be consistent with terminology used in NFPA 90A and NFPA 90B in regards to
vibration isolation connectors.
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UMC 2018 – (603.2):
SUBMITTER:

Item # 069

Phillip H. Ribbs
PHR Consultants

RECOMMENDATION:
Add new text as follows:
603.0 Installation of Ducts.
603.2 Penetrations. Ducts shall be constructed and installed such that there are no penetrations made through the ducts.
(renumber remaining sections)
SUBSTANTIATION:
The new proposed text clarifies the intent of the code, proper duct construction in accordance with SMACNA HVAC
Duct Design thereby eliminating improper penetrations such as piping and conduits. The SMACNA Design Manual
clearly defines proper duct offsets and depressions to avoid obstructions.
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UMC 2018 – (603.3 – 603.3.2.3):
SUBMITTER:

Item # 070

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
603.0 Installation of Ducts.
603.3 Metal Ducts. Ducts shall be supported at each change of direction and in accordance with SMACNA HVAC Duct
Construction Standards–Metal and Flexible. Riser ducts shall be held in place by means of metal straps or angles and channels
to secure the riser to the structure.
Metal ducts shall be installed with not less than 4 inches (102 mm) separation from earth. Ducts shall be installed in a
building with clearances that will retain the full thickness of fireproofing on structural members.
603.3.1 Rectangular Ducts. Supports for rectangular ducts shall be installed on two opposite sides of each duct and shall
be riveted, bolted, or metal screwed to each side of the duct at intervals specified.
603.3.2 Horizontal Round Ducts. Horizontal round ducts not more than 40 inches (1016 mm) in diameter where suspended
from above shall be supported with one hanger per interval and in accordance with Section 603.3.2.1 through Section 603.3.2.3.
603.3.2.1 Tight-Fitting Around the Perimeter. Ducts shall be equipped with tight-fitting circular bands extending around
the entire perimeter of the duct at each specified support interval.
603.3.2.2 Size of Circular Bands. Circular bands shall be not less than 1 inch (25.4 mm) wide nor less than equivalent to
the gauge of the duct material it supports.
Exception: Ducts not more than 10 inches (254 mm) in diameter shall be permitted to be supported by No. 18 gauge galvanized
steel wire.
603.3.2.3 Connection. Each circular band shall be provided with means of connecting to the suspending support.
(renumber remaining sections)
SUBSTANTIATION:
Section 603.3 is being revised as metal ducts are already required to be supported in accordance with SMACNA.
Furthermore, Section 603.3.1 through Section 603.3.2.3 are being deleted as they are already addressed in the
SMACNA standard and there is no need to address redundant provisions.
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UMC 2018 – (603.4.1):
SUBMITTER:

Item # 071

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
603.4 Factory-Made Air Ducts and Connectors. (remaining text unchanged)
603.4.1 Length Limitation. Factory-made flexible air ducts and connectors shall be not more than 56 feet (15241829 mm)
in length and shall not be used in lieu of rigid elbows or fittings.
Exceptions:
(1) Residential occupancies.
(2) Where engineered and sized for longer lengths in accordance with Section 302.3.
SUBSTANTIATION:
Section 603.4.1 is being revised as 6 feet is consistent with ASHRAE Fundamentals Handbook. The language
pertaining to rigid elbows or fittings is being removed as it creates confusion. The added exception will allows longer
lengths in accordance with Section 302.3 for alternate methods and construction. Furthermore, air connectors are
being removed based on the recommendation to Section 603.4 which prohibits the use of air connectors.
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UMC 2018 – (603.4.1):
SUBMITTER:

Item # 072

Randy Young
Sacramento JATC

RECOMMENDATION:
Revise text as follows:
603.4 Factory-Made Air Ducts and Connectors. (remaining text unchanged)
603.4.1 Length Limitation. Factory-made flexible air ducts and connectors shall be not more than 5 feet (1524 mm) in length
and shall not be used in lieu of rigid elbows or fittings.
Exception: Residential occupancies.
SUBSTANTIATION:
(Substantiation attachments are located in Section VII of this monograph.)
Length of flexible duct in all applications should be limited to five feet. Flexible ducts create energy loss through friction. The same issues with flexible ducts arise in residential occupancies as in nonresidential buildings. HVAC and
its components are the largest energy drain in any building. Reducing energy cost by installing efficient duct systems
limiting the friction loss is essential to building comfort, longevity and cost savings through energy consumption.
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UMC 2018 – (603.4.1):
SUBMITTER:

Item # 073

Jeff Stein
Taylor Engineering

RECOMMENDATION:
Delete text without substitution:
603.4 Factory-Made Air Ducts and Connectors. (remaining text unchanged)
603.4.1 Length Limitation. Factory-made flexible air ducts and connectors shall be not more than 5 feet (1524 mm) in length
and shall not be used in lieu of rigid elbows or fittings.
Exception: Residential occupancies.
SUBSTANTIATION:
Flex duct has several advantages over rigid metal duct including: less expensive and lower leakage. This is particularly true for elbows and offsets. Flex duct does typically have a higher pressure drop compared to an equally sized
metal duct but there are no pressure drop requirements in the code and many designers upsize flex duct compared
to metal duct to achieve equal or lower pressure drop. The stated purpose of the UMC is to safeguard health and
safety. This requirement has nothing to do with health or safety. The only reason this is in the code is due to a ploy
by the sheetmetal workers union to increase their market share. Artificial restrictions on the free market, such as
this, undermine the integrity of the IAPMO, create an unnecessary drag on the economy, which contributes to the
trade deficit and the loss of American jobs, and eventually will cost IAPMO market share.
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UMC 2018 – (603.5):
SUBMITTER:

Item # 074

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
603.0 Installation of Ducts.
603.5 Flexible Air Ducts and Connectors. Flexible air ducts and connectors shall comply with UL 181, and shall be
installed in accordance with the manufacturer’s installation instructions and SMACNA HVAC Duct Construction Standards–
Metal and Flexible. Flexible air ducts shall not penetrate a fire-resistance-rated assembly or construction. Flexible air connector
lengths shall be not more than 5 feet (1524 mm) and shall not penetrate a wall, floor, or ceiling. The temperature of the air to
be conveyed in a flexible air duct or connector shall not exceed 250°F (121°C).
SUBSTANTIATION:
Section 603.5 is being revised by removing the requirements for air connectors as they are not required to pass 3 of
the 16 testing requirements in accordance with UL 181.
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UMC 2018 – (603.5):
SUBMITTER:

Item # 075

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
603.0 Installation of Ducts.
603.5 Flexible Air Ducts and Connectors. Flexible air ducts and connectors shall comply with UL 181, and shall be
installed in accordance with the manufacturer’s installation instructions and SMACNA HVAC Duct Construction Standards Metal and Flexible. Flexible air duct installations shall comply with the following:
(1) Ducts shall be installed using the minimum required length to make the connection.
(2) Horizontal duct runs shall be supported at not more than 4 feet (1219 mm) intervals.
(3) Vertical risers shall be supported at not more than 6 feet (1829 mm) intervals.
(4) Sag between support hangers shall not exceed 1⁄2 inch (12.7 mm) per foot (305 mm) of support spacing.
(5) Supports shall be rigid and shall be not less than 11⁄2 inches (38 mm) wide at point of contact with the duct surface.
(6) Duct bends shall be not less than one duct diameter bend radius.
(7) Screws shall not penetrate the inner liner of non-metallic flexible ducts unless permitted in accordance with the manufacturer’s installation instructions.
(8) Fittings for attaching non-metallic ducts shall be beaded and have a collar length of not less than 2 inches (51 mm) for
attaching the duct.
Exception: A bead shall not be required where metal worm-gear clamps are used or where attaching metallic ducts using
screws in accordance with the manufacturer’s installation instructions.
(9) Duct inner liner shall be installed at not less than 1 inch (25.4 mm) on the collar and past the bead prior to the application
of the tape and mechanical fastener. Where mastic is used instead of tape, the mastic shall be applied in accordance the mastic
manufacturer’s instructions.
(10) Duct outer vapor barriers shall be secured using two wraps of approved tape. A mechanical fastener shall be permitted to
be used in place of, or in combination with, the tape.
(11) Flexible air ducts shall not penetrate a fire-resistance-rated assembly or construction. Flexible air connector lengths shall
be not more than 5 feet (1524 mm) and shall not penetrate a wall, floor, or ceiling.
(12) The temperature of the air to be conveyed in a flexible air duct or connector shall not exceed 250°F (121°C).
SUBSTANTIATION:
By placing these installation requirements directly within the code language rather than only referencing the manufacturer’s instructions, flexible duct installation quality should be improved. Furthermore, the flexible air connector
requirements have been removed to correlate with the revisions made to Section 603.4 which prohibits flexible air
connectors.
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UMC 2018 – (603.5):
SUBMITTER:

Item # 076

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
603.5 Flexible Air Ducts and Connectors. Flexible air ducts and connectors shall comply with UL 181, and shall be
installed in accordance with the manufacturer’s installation instructions and SMACNA HVAC Duct Construction Standards–
Metal and Flexible. Flexible air ducts shall not penetrate a fire-resistance-rated assembly or construction. Flexible air connector
lengths shall be not more than 5 feet (1524 mm) and shall not penetrate a wall, floor, or ceiling. The temperature of the air to
be conveyed in a flexible air duct or connector shall not exceed 250°F (121°C).
SUBSTANTIATION:
Section 603.5 is being revised as factory made air connectors are an inferior product and were allowed in the UMC
by mistake.
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UMC 2018 – (603.5):
SUBMITTER:

Item # 077

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
603.5 Flexible Air Ducts and Connectors. Flexible air ducts and connectors shall comply with UL 181, and shall be
installed in accordance with the manufacturer’s installation instructions and SMACNA HVAC Duct Construction Standards–
Metal and Flexible. Flexible air ducts shall not penetrate a fire-resistance-rated assembly or construction. Flexible air connector
lengths shall be not more than 5 feet (1524 mm) and shall not be within 5 feet of (1524mm) penetrate penetrating a wall, floor,
or ceiling. The temperature of the air to be conveyed in a flexible air duct or connector shall not exceed 250°F (121°C).
SUBSTANTIATION:
Section 603.5 should be revised as air connectors do not pass the UL 181 flame penetration test. If allowed to be
used right next to a floor or wall penetration, the fire can easily jump from floor to floor, or into a wall.
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UMC 2018 – (603.5.1):
SUBMITTER:

Item # 078

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Add new text as follows:
603.5 Flexible Air Ducts and Connectors. (remaining text unchanged)
603.5.1 Flexible Air Ducts. The use of flexible air ducts shall not exceed 5 feet (1524 mm) in length and shall be used on
the low pressure side of a variable air volume or constant volume system connection to ceiling terminal air outlets. Not more
than 4 percent longitudinal compression of flexible ducts shall be permitted.
SUBSTANTIATION:
(Substantiation attachments are located in Section VII of this monograph.)
The HVAC system and its components are the largest energy drain in any building. Reducing energy cost by installing
efficient duct systems, limiting the friction loss due to improperly installed and undersized flexible ducts is essential
to building comfort, longevity and cost savings through energy consumption. See attached supporting material.
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UMC 2018 – (603.10, Table 603.10):
SUBMITTER:

Item # 079

Ralph Koerber
Chair, Duct Task Group

RECOMMENDATION:
Revise text as follows:
603.10 Joints and Seams of Ducts. Joints and seams for duct systems shall comply with SMACNA HVAC Duct Construction Standards–Metal and Flexible. Joints of duct systems shall be made substantially airtight by means of tapes, mastics,
gasketing, or other means. Crimp joints for round ducts shall have a contact lap of not less than 1½ inches (38 mm) and shall
be mechanically fastened by means of not less than three sheet-metal screws equally spaced around the joint, or an equivalent
fastening method.
Joints and seams and reinforcements for factory-made air ducts and plenums shall comply with the conditions of prior
approval in accordance with the installation instructions that shall accompany the product. Closure systems for rigid air ducts
and plenums shall be listed in accordance with UL 181A. Closure systems for flexible air ducts shall be listed in accordance with
UL 181B. Closure systems for sealing factory made air ducts and plenums shall be listed and labeled in accordance with UL
181A or UL 181B, and marked in accordance with Table 603.10.
TABLE 603.10
CLOSURE MARKINGS

Rigid Metallic or Rigid Fiberglass
Rigid Metallic or Rigid Fiberglass
Rigid Metallic or Rigid Fiberglass
Flexible Air Ducts and Air Connectors
TYPE OF DUCTWORK

Flexible Air Ducts and Air Connectors

UL 181A
UL 181A
UL 181A
UL 181B

Pressure Sensitive Tape
Mastic Tape
Heat Sensitive Tape
Pressure Sensitive Tape*

STANDARD

TYPE OF CLOSURE SYSTEM

UL 181B

Mastic*

181A-P
181A-M
181A–H
181B-FX*
MARKING

181B-M*

* Mechanical fasteners shall be used in conjunction with a listed pressure sensitive tape or mastic in accordance with UL181. Nonmetallic mechanical fasteners
shall be listed and labeled in accordance with UL 181B and labeled “181B-C.”

Note: UL 181A and UL 181B meet the requirements for mandatory reference standards in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
Section 603.10 is being revised to add clarity as to the types of closure systems used for factory made air ducts and
plenums. The proposed table will provide a marking reference that is required for closure systems.
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UMC 2018 – (603.10):
SUBMITTER:

Item # 080

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
603.10 Joints and Seams of Ducts. Joints and seams for duct systems shall comply with SMACNA HVAC Duct Construction Standards–Metal and Flexible. Joints of duct systems shall be made substantially airtight by means of tapes, mastics,
gasketing, or other means. Crimp joints for round ducts shall have a contact lap of not less than 1½ inches (38 mm) and shall
be mechanically fastened by means of not less than three sheet-metal screws equally spaced around the joint, or an equivalent
fastening method.
Joints and seams and reinforcements for factory-made air ducts and plenums shall comply with the conditions of prior
approval in accordance with the installation instructions that shall accompany the product. Closure systems for rigid air ducts
and plenums shall be listed in accordance with UL 181A. Closure systems for flexible air ducts shall be listed in accordance with
UL 181B.
SUBSTANTIATION:
This does not define if an air duct is one that passes all 16 UL 181 tests for ducts or allows air connectors that only
pass 13 of 16 UL 181 tests for being listed as a UL listed HVAC duct. An air connector is also known as an air duct.
When such language is used, it should be clear whether a duct passes all 16 UL 181 tests for being listed as an HVAC
duct or if it is an air connector passing 13 of 16 UL181 tests for classification as an air connector, but it is still considered an air duct because it ducts air.

108

UMC 2018 – (603.10):
SUBMITTER:

Item # 081

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
603.10 Joints and Seams of Ducts. Joints and seams for duct systems shall comply with SMACNA HVAC Duct Construction Standards–Metal and Flexible and shall be sealed to Seal Class A. Joints of duct systems shall be made substantially airtight
by means of tapes, mastics, gasketing, or other means. Crimp joints for round ducts shall have a contact lap of not less than 1½
inches (38 mm) and shall be mechanically fastened by means of not less than three sheet-metal screws equally spaced around
the joint, or an equivalent fastening method.
Joints and seams and reinforcements for factory-made air ducts and plenums shall comply with the conditions of prior
approval in accordance with the installation instructions that shall accompany the product. Closure systems for rigid air ducts
and plenums shall be listed in accordance with UL 181A. Closure systems for flexible air ducts shall be listed in accordance with
UL 181B.
SUBSTANTIATION:
With the substantial amount of studies showing the extent of duct leakage which results in excessive energy usage
and poor HVAC system performance this needs to be addressed to help curtail the problem.
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UMC 2018 – (603.10.1):
SUBMITTER:

Item # 082

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Add new text as follows:
603.10 Joints and Seams of Ducts. (remaining text unchanged)
603.10.1 Duct Leakage Tests. Ductwork shall be leak-tested in accordance with the SMACNA HVAC Air Duct Leakage
Test Manual. Representative sections totaling not less than 20 percent of the total installed duct area shall be tested. Where the
tested 20 percent fail to comply with the requirements of this section, then 40 percent of the total installed duct area shall be
tested. Where the tested 40 percent fail to comply with the requirements of this section, then 100 percent of the total installed
duct area shall be tested. Sections shall be selected by the building owner or designated representative of the building owner.
Positive pressure leakage testing shall be permitted for negative pressure ductwork. The permitted duct leakage shall be not more
than the following:
Lmax

= CLP0.65

Where:
Lmax =
CL
=
P

=

(Equation 603.10.1)

maximum permitted leakage, (ft3/min)/100 square feet [0.0001 (m3/s)/m2] duct surface area.
Six, duct leakage class, (ft3/min)/100 square feet [0.0001 (m3/s)/m2] duct surface area at 1 inch water column (0.2
kPa).
test pressure, which shall be equal to the design duct pressure class rating, inch water column (kPa).

Note: SMACNA HVAC Air Duct Leakage Test Manual meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
With the substantial amount of studies showing the extent of duct leakage, which results in excessive energy usage
and poor HVAC system performance, the requirement for duct leakage test needs to be addressed to help curtail the
problem. Furthermore, this is consistent with the provisions in the 2015 GPMCS in regards to the duct leakage test.
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UMC 2018 – (603.11):
SUBMITTER:

Item # 083

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
603.11 Cross Contamination. Exhaust ducts and venting systems under positive pressure shall not extend into or pass
through ducts or plenums.
Exception: Environmental air ducts where sealed to Seal Class A in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible.
Note: SMACNA HVAC Duct Construction Standards – Metal and Flexible meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee
Projects.
SUBSTANTIATION:
Environmental air is room air or mildly odorous air such as toilet exhaust. Seal Class A is SMACNA’s most stringent
sealing class. It should be more than sufficient to minimize leakage of this nonhazardous exhaust air to reasonable
levels where these ducts run through plenums.
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UMC 2018 – (603.6, Table 1701.1):
SUBMITTER:

Item # 084

Terrence J. Cahill
Crawford Company

RECOMMENDATION:
Revise text as follows:
602.0 Materials.
603.6 602.4 Plastic Ducts. Plastic air ducts and fittings shall be permitted where installed underground and listed for such
use and shall be constructed in accordance with SMACNA Thermoset FRP Duct Construction Manual or SMACNA Thermoplastic Duct (PVC) Construction Manual.
(renumber remaining sections)
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

SMACNA -1995

STANDARD TITLE

Thermoplastic Duct (PVC) Construction Manual

APPLICATION

Duct Systems

REFERENCED

602.4

SECTION

Note: SMACNA Thermoplastic Duct (PVC) Construction Manual meets the requirements for a mandatory
reference standard in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
Note: SMACNA Thermoset FRP Duct Construction Manual is a working draft and is not completed at the
time of this monograph.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
(Substantiation attachments are located in Section VII of this monograph.)
Types of Fiberglass Reinforced Plastic Duct have been developed to meet the code requirements for underground
HVAC duct and have been in use for 30 years. The only current ‘’standard’’ for underground plastic HVAC duct is
ICC’s Listing Criteria LC1014. There are plastic duct manufacturers that hold a PMG listing based on LC1014. RESOLUTION — APPROVED PLASTIC DUCT SHOULD BE MENTIONED IN THE CODE ALONG WITH CONCRETE,
CLAY AND CERAMIC MATERIALS.
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UMC 2018 – (603.12):
SUBMITTER:

Item # 085

Terrence J. Cahill
Crawford Company

RECOMMENDATION:
Revise text as follows:
603.0 Installation of Ducts.
603.12 Underground Installation. Ducts installed underground shall be approved for the installation and shall have a slope
of not less than 1⁄8 inch per foot (10.4 mm/m). Ducts, plenums, and fittings shall be permitted to be constructed of concrete, clay,
or ceramics where installed in the ground or in a concrete slab, provided the joints are tightly sealed. Where installed in the ground
or in a concrete slab, ducts, plenums and fittings shall be constructed of noncombustible material such as concrete, clay, ceramic
or other approved material having a flame spread index not to exceed 25 and a smoke development index not to exceed 50
where tested in accordance with ASTM E84 or UL 723. Metal ducts where installed in or under a concrete slab shall be encased
in not less than 2 inches (51 mm) of concrete.
Note: ASTM E84 and UL 723 meet the requirements for mandatory reference standards in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
(Substantiation attachments are located in Section VII of this monograph.)
Types of Fiberglass Reinforced Plastic Duct have been developed to meet the code requirements for underground
HVAC duct and have been in use for 30 years. The only current ‘’standard’’ for underground plastic HVAC duct is
ICC’s Listing Criteria LC1014. There are plastic duct manufacturers that hold a PMG listing based on LC1014. RESOLUTION — APPROVED PLASTIC DUCT SHOULD BE MENTIONED IN THE CODE ALONG WITH CONCRETE,
CLAY AND CERAMIC MATERIALS.
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UMC 2018 – (603.12):
SUBMITTER:

Item # 086

Randy Young
Sacramento JATC

RECOMMENDATION:
Revise text as follows:
603.12 Underground Installation. Ducts installed underground shall be approved for the installation and shall have a slope
of not less than 1⁄8 inch per foot (10.4 mm/m) back to the main riser. The riser shall contain a submersible pump to extract moisture build up. Ducts, plenums, and fittings shall be permitted to be constructed of concrete, clay, or ceramics where installed in
the ground or in a concrete slab, provided the joints are tightly sealed and duct is secured with not less than No. 18 gauge (0.0478
of an inch) (1.21 mm) metallic straps. Metal ducts where installed in or under a concrete slab shall be encased in not less than
2 inches (51 mm) of concrete, secured with not less than No. 18 gauge (0.0478 of an inch) (1.21 mm) metallic straps.
SUBSTANTIATION:
Language added to clarify slope back to main riser, also add language to install submersible pump to extract moisture build up. Language for strapping duct is a must to keep duct from floating when concrete is poured surrounding
duct.
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UMC 2018 – (603.12):
SUBMITTER:

Item # 087

Jim Wischhusen
Monoxivent

RECOMMENDATION:
Revise text as follows:
603.12 Underground Installation. Ducts installed underground shall be approved for the installation and shall have a slope
of not less than 1⁄8 inch per foot (10.4 mm/m). Ducts, plenums, and fittings shall be permitted to be constructed of concrete, clay,
fiberglass reinforced plastic (FRP) or ceramics where installed in the ground or in a concrete slab, provided the joints are tightly
sealed. Metal ducts where installed in or under a concrete slab shall be encased in not less than 2 inches (51 mm) of concrete.
SUBSTANTIATION:
(Substantiation attachments are located in Section VII of the Table of Contents.)
There have been many advances in the development of new resins used for manufacturing FRP duct products.
These resins have successfully passed all tests required by ICC-ES LC-1014 and the duct systems constructed have
an extensive track record of longevity. By adding this language that allows for FRP, building designers will have
access to more diverse products which will not only help in the design but ultimately lower the cost of new buildings.
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UMC 2018 – (603.13, Table 1701.1):
SUBMITTER:

Item # 088

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Add new text as follows:
603.0 Installation of Ducts.
603.13 Air Dispersion Systems. Where installed, air dispersion systems shall be completely in exposed locations, only in
duct systems under positive pressure, and not pass through or penetrate fire-resistant-rated construction. Air dispersion systems
shall be listed and labeled in accordance with UL 2518.
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

UL 2518-2005

STANDARD TITLE

Outline of Investigation for Air Dispersion System Materials

APPLICATION

Duct Systems

REFERENCED
SECTION

603.13

Note: UL 2518 was not developed via an open process having a published development procedure in accordance with Section 3-3.7.1.2 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
Air diffusions systems (also known as duct socks or fabric ducts) are frequently used in exposed locations, however;
requirements for these products are not currently covered by the code. This proposal will provide guidance on the
proper installation and safety requirements for these products.
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UMC 2018 – (604.1):
SUBMITTER:

Item # 089

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
604.0 Insulation of Ducts.
604.1 General. Air ducts conveying air at temperatures exceeding 140°F (60°C) shall be insulated to maintain an insulation
surface temperature of not more than 140°F (60°C) where they are within reach of building occupants, including maintenance
personnel. Factory-made air ducts and insulations intended for installation on the exterior of ducts shall be legibly printed with
the name of the manufacturer, the thermal resistance (R) value at installed thickness, flame-spread index and smoke developed
index of the composite material. Internal duct liners and insulation shall be installed in accordance with SMACNA HVAC Duct
Construction Standards–Metal and Flexible.
Exceptions:
(1) Factory-installed plenums, casings, or ductwork furnished as a part of HVAC equipment tested and rated in accordance with
approved energy efficiency standards.
(2) Ducts or plenums located in conditioned spaces where heat gain or heat loss will not increase energy use.
(3) For runouts less than 10 feet (3048 mm) in length to air terminals or air outlets, the rated R value of insulation need not
exceed R-3.5.
(4) Backs of air outlets and outlet plenums exposed to unconditioned or indirectly conditioned spaces with face areas exceeding
5 square feet (0.5 m2) need not exceed R-2; those 5 square feet (0.5 m2) or smaller need not be insulated.
(5) Ducts and plenums used exclusively for evaporative cooling systems.
SUBSTANTIATION:
The purpose of this section is the safety of people who may come in contact with hot ducts. The added language in
the first clause is to make that clearer; it is the same language as that for Section 1201.2 (Insulation) including the
addition of “maintenance personnel” proposed by the Hydronics Task Group. Maintenance personnel also should be
protected from casual contact with very hot ducts. All of the exceptions are also proposed to be deleted for the
following reasons:
(1) This exception (exception 1) (as with most of the others) was originally extracted from ASHRAE 90.1 duct insulation requirements for energy conservation; it excluded factory installed plenums from the insulation requirements
because energy losses through them are included in the equipment efficiency ratings. But this section does not
address insulation for efficiency purposes (that is properly left to the energy codes); it addresses safety. Furthermore, factory-installed plenums, casings, or ductwork furnished as a part of HVAC equipment should still be
insulated to maintain an insulation surface temperature of not more than 140°F for health and safety of anyone
that might come in contact with the equipment.
(2) In exception 2, ducts or plenums located in conditioned spaces should still be insulated to maintain an insulation surface temperature of not more than 140°F for health and safety of anyone that might come in contact with
the duct. The conditioned space is where the people are so this is more important than ducts not in conditioned
spaces.
(3) This exception (exception 3) is unnecessary because Section 604.1 does not require insulation above R-3.5. This
also conflicts with energy codes including ASHRAE 90.1 and California Title 24 both of which have insulation
requirements above R-3.5 in this case and both of which are based on detailed energy and lifecycle cost analysis.
The UMC is not an energy code and should not have requirements for the purpose of energy savings.
(4) This exception (exception 4) conflicts with energy codes including ASHRAE 90.1 and California Title 24 both of
which have insulation requirements above R-3.5 in this case and both of which are based on detailed energy and
lifecycle cost analysis. The UMC is not an energy code and should not have requirements for the purpose of
energy savings.
(5) In exceptions 5, evaporative cooling systems do not convey air at temperatures exceeding 140°F so this exception is not needed. If the temperature were above 140°F, insulation should still be required for safety reasons.
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UMC 2018 – (605.3):
SUBMITTER:

Item # 090

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
605.3 Ceiling Radiation Dampers. Ceiling radiation dampers shall comply with UL 555C, and shall be installed in accordance with the manufacturer’s installation instructions in the fire-resistive ceiling element membrane of floor-ceiling and roofceiling assemblies where required by the building code. Fire dampers not meeting the temperature limitation of ceiling radiation
dampers shall not be used as a substitute.
SUBSTANTIATION:
Section 605.3 is being revised as the correct terminology is “membrane” which is consistent with building and fire
codes.
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UMC 2018 – (605.4):
SUBMITTER:

Item # 091

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
605.4 Multiple Arrangements. Where size requires the use of multiple dampers, the installation shall be framed in an
approved manner to ensure that the dampers remain in place each damper shall be listed for use in multiple arrangements and
installed in accordance with the manufacturer’s installation instructions.
SUBSTANTIATION:
Multiple dampers need to be in sync or they may not close properly. To ensure that multiple dampers are in sync, they
are tested and listed for a specific size and configuration and need to be installed in accordance with the manufacturer’s installation instructions to ensure proper function of the damper configuration.
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UMC 2018 – (608.1):
SUBMITTER:

Item # 092

Jeff Stein
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
608.1 Air-Moving Systems and Smoke Detectors. Air-moving systems supplying air in excess of 2000 cubic feet per
minute (ft3/min) (0.9439 m3/s) to enclosed spaces within buildings shall be equipped with an automatic shutoff. Automatic
shutoff shall be accomplished by interrupting the power source of the air-moving equipment upon detection of smoke in the main
supply-air duct served by such equipment. Duct smoke detectors shall comply with UL 268A and shall be installed in accordance
with the manufacturer’s installation instructions. Such devices shall be compatible with the operating velocities, pressures,
temperatures, and humidities of the system. Where fire-detection or alarm systems are provided for the building, the smoke
detectors shall be supervised by such systems in an approved manner.
Exceptions:
(1) Where the space supplied by the air-moving equipment is served by a total coverage smoke-detection system in accordance
with the fire code, interconnection to such system shall be permitted to be used to accomplish the required shutoff.
(2) Automatic shutoff is not required where occupied rooms served by the air-handling equipment have direct exit to the exterior and the travel distance does not exceed 100 feet (30 480 mm).
(3) Automatic shutoff is not required for Group R, Division 3 and Group U Occupancies.
(4) Automatic shutoff is not required for approved smoke-control systems or where analysis demonstrates shutoff would create
a greater hazard, such as shall be permitted to be encountered in air-moving equipment supplying specialized portions of
Group H Occupancies. Such equipment shall be required to have smoke detection with remote indication and manual shutoff
capability at an approved location.
(5) Smoke detectors that are factory installed in listed air-moving equipment shall be permitted to be used in lieu of smoke detectors installed in the main supply-air duct served by such equipment.
(6) Automatic shutoff is not required where the return air to the air moving system is only drawn from a single room and the
air moving system supplies only that room.
SUBSTANTIATION:
The purpose of Section 608.1 is to prevent an air-moving system from spreading smoke from one room to another
but if the air moving system only returns/supplies a single room then this is not possible. Consider for example a large
raised floor computer room with several computer room air conditioners (CRACs) in it. The CRACs simply pull air in
from the space and blow under the floor. There is no reason for them to have smoke detectors. Note also that many
single zone air moving systems have minimum outside air ventilation and air-side economizers that will mitigate
smoke accumulation in a room. Shutting down the air moving system could make the smoke density worse.
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UMC 2018 – (608.1):
SUBMITTER:

Item # 093

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
608.1 Air-Moving Systems and Smoke Detectors. Air-moving systems supplying air in excess of 2000 cubic feet per
minute (ft3/min) (0.9439 m3/s) to enclosed spaces within buildings shall be equipped with an automatic shutoff. Automatic
shutoff shall be accomplished by interrupting the power source of the air-moving equipment upon detection of smoke in the main
supply-air duct served by such equipment. Duct smoke detectors shall comply with UL 268A and shall be installed in accordance
with the manufacturer’s installation instructions. Such devices shall be compatible with the operating velocities, pressures,
temperatures, and humidities of the system. Where fire-detection or alarm systems are provided for the building, the smoke
detectors shall be supervised by such systems in an approved manner.
Exceptions:
(1) Where the space supplied by the air-moving equipment is served by a total coverage smoke-detection system in accordance
with the fire code, interconnection to such system shall be permitted to be used to accomplish the required shutoff.
(2) Automatic shutoff is not required where occupied rooms served by the air-handling equipment have direct exit to the exterior and the travel distance does not exceed 100 feet (30 480 mm).
(3) Automatic shutoff is not required for Group R, Division 3 and Group U Occupancies.
(4) Automatic shutoff is not required for approved smoke-control systems or where analysis demonstrates shutoff would create
a greater hazard, such as shall be permitted to be encountered in air-moving equipment supplying specialized portions of
Group H Occupancies. Such equipment shall be required to have smoke detection with remote indication and manual shutoff
capability at an approved location.
(5) Smoke detectors that are factory installed in listed air-moving equipment shall be permitted to be used in lieu of smoke detectors installed in the main supply-air duct served by such equipment.
(6) Automatic shutoff is not required where the air moving system draws air from and supplies air to only a single room.
SUBSTANTIATION:
The apparent purpose of Section 608.1 is to prevent an air-moving system from spreading smoke from one room to
another or perhaps from the outdoors into a room. But if the air moving system only returns/supplies a single room
then this is not possible. Consider for example a fan-coil serving an equipment room, the fan-coil simply pulls air in
from the space and blows it back. There is no apparent value for the fan-coil to have a smoke detector.
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UMC 2018 – (701.1.1, 701.4.2):
SUBMITTER:

Item # 094

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
701.1.1 Other Types of Appliances. Appliances of other than natural draft design, appliances not designated as and Category I vented appliances, and appliances equipped with power burners shall be provided with combustion, ventilation, and dilution air in accordance with the appliance manufacturer’s instructions. [NFPA 54:9.3.1.2]
701.4.2 Known Air Infiltration Rate Method. Where the air infiltration rate of a structure is known, the minimum required
volume shall be determined as follows not less than the following [NFPA 54:9.3.2.2]:
(1) For appliances other than fan-assisted, calculate using Equation 701.4.2(1). [NFPA 54:9.3.2.2(1)]
Required Volume other ≥ (21 ft3 /ACH) x (Iother/1000 Btu/h)

[Equation 701.4.2(1)]

Required Volume fan ≥ (15 ft3 /ACH) x (Ifan/1000 Btu/h)

[Equation 701.4.2(2)]

(2) For fan-assisted appliances, calculate using Equation 701.4.2(2). [NFPA 54: 9.3.2.2(2)]

(3) For purposes of these calculations, an infiltration rate greater than 0.60 ACH shall not be used in the equations. [NFPA 54:
9.3.2.2(3)]
Where:
I other =
I fan
=
ACH
=

Appliances other than fan-assisted input in Btu per hour Btu/h
Fan-assisted appliance input in Btu per hour Btu/h
Air change per hour (percent of volume of space exchanged per hour, expressed as a decimal)

For SI units: 1 cubic foot = 0.0283 m3, 1000 British thermal units per hour = 0.293 kW

SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (701.6.2):
SUBMITTER:

Item # 095

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
701.6.2 One Permanent Opening Method. One permanent opening, commencing within 12 inches (305 300 mm) of the
top of the enclosure, shall be provided. The appliance shall have clearances of not less than at least 1 inch (25.4 25 mm) from
the sides and back and 6 inches (152 150 mm) from the front of the appliance. The opening shall directly communicate with the
outdoors or shall communicate through a vertical or horizontal duct to the outdoors or spaces that freely communicate with the
outdoors (see Figure 701.6.2) and shall have a minimum free area of not less than the following:
(1) One square inch per 1 in.2/3000 Btu/hr (0.0007 m2/kW) (700 mm2/kW) of the total input rating of appliances located in the
enclosure.
(2) Not less than the sum of the areas of all vent connectors in the space. [NFPA 54:9.3.3.2]
SUBSTANTIATION:
The above section has been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (701.6.1, 701.6.2):
SUBMITTER:

Item # 096

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
701.6.1 Two Permanent Openings Method. Two permanent openings, one commencing within 12 inches (305 mm) of the
top of the enclosure or within 24 inches (610 mm) where tight to the bottom of the structure, and one commencing within 12
inches (305 mm) of the bottom of the enclosure, shall be provided. The openings shall communicate directly, or by ducts, with
the outdoors or spaces that freely communicate with the outdoors as follows:
(1) Where directly communicating with the outdoors or where communicating to the outdoors through vertical ducts, each
opening shall have a free area of not less than 1 square inch per 4000 Btu/h (0.0005 m2/kW) of total input rating of appliances in the enclosure. [See Figure 701.6.1(1) and Figure 701.6.1(2)]
(2) Where communicating with the outdoors through horizontal ducts, each opening shall have a free area of not less than 1
square inch per 2000 Btu/h (0.001 m2/kW) of total input rating of appliances in the enclosure. [See Figure 701.6.1(3)]
[NFPA 54:9.3.3.1]
701.6.2 One Permanent Opening Method. One permanent opening, commencing within 12 inches (305 mm) of the top
of the enclosure or within 24 inches (610 mm) where tight to the bottom of the structure, shall be provided. The appliance shall
have clearances of not less than 1 inch (25.4 mm) from the sides and back and 6 inches (152 mm) from the front of the appliance. The opening shall directly communicate with the outdoors or shall communicate through a vertical or horizontal duct to
the outdoors or spaces that freely communicate with the outdoors (see Figure 701.6.2) and shall have a free area not less than
the following:
(1) One square inch per 3000 Btu/h (0.0007 m2/kW) of the total input rating of appliances located in the enclosure.
(2) Not less than the sum of the areas of vent connectors in the space. [NFPA 54:9.3.3.2]
SUBSTANTIATION:
For most commercial applications, boiler room walls are supported by structural beams that are more than 12 inches
deep; in that case it is impossible to comply with this requirement using a wall louver, which is by far the most common
approach. The proposed text allows more flexibility to meet the requirement where limited by structure.
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UMC 2018 – (701.7, 701.7.3, 701.8, 701.11):
SUBMITTER:

Item # 097

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
701.7 Combination Indoor and Outdoor Combustion Air. The use of a combination of indoor and outdoor combustion
air shall be in accordance with Section 701.7.1 through Section 701.7.3. (See Appendix F for example calculations) [NFPA
54:9.3.4]
701.7.3 Outdoor Opening(s) Size. The outdoor opening(s) size shall be calculated in accordance with the following:
(1) The ratio of interior spaces shall be the available volume of the all communicating spaces divided by the required volume.
(2) The outdoor size reduction factor shall be one minus the ratio of interior spaces.
(3) The size of outdoor opening(s) shall be not less than the full size of outdoor opening(s) calculated in accordance with
Section 701.6, multiplied by the reduction factor. The minimum dimension of air openings shall be not less than 3 inches
(76 80 mm). [NFPA 54:9.3.4(3)]
701.8 Engineered Installations. Engineered combustion air installations shall provide an adequate supply of combustion,
ventilation, and dilution air that is and shall be approved by the Authority Having Jurisdiction. [NFPA 54:9.3.5]
701.11 Combustion Air Ducts. Combustion air ducts shall comply with the following [NFPA 54:9.3.8]:
(1) Ducts shall be constructed of galvanized steel or a material having equivalent corrosion resistance, strength, and rigidity.
Exception: Within dwellings units, unobstructed stud and joist spaces shall not be prohibited from conveying combustion
air, provided that not more than one fireblock is removed. [NFPA 54:9.3.8.1]
(2) Ducts shall terminate in an unobstructed space, allowing free movement of combustion air to the appliances. [NFPA
54:9.3.8.2]
(3) Ducts shall serve a single space. [NFPA 54:9.3.8.3]
(4) Ducts shall not service serve both upper and lower combustion air openings where both such openings are used. The separation between ducts serving upper and lower combustion air openings shall be maintained to the source of combustion air.
[NFPA 54:9.3.8.4]
(5) Ducts shall not be screened where terminating in an attic space. [NFPA 54:9.3.8.5]
(6) Combustion air intake openings located on the exterior of the building shall have the lowest side of the combustion air
intake openings located not less than at least 12 inches (305 300 mm) vertically from the adjoining finished ground level.
[NFPA 54:9.3.8.8]
(7) Horizontal upper combustion air ducts shall not be sloped downward toward the source of combustion air. [NFPA 54:9.3.8.6]
(8) The remaining space surrounding a chimney liner, gas vent, special gas vent, or plastic piping installed within a masonry,
metal, or factory-built chimney shall not be used to supply combustion air.
Exception: Direct-vent appliances designed for installation in a solid fuel-burning fireplace where installed in accordance
with the manufacturer’s installation instructions. [NFPA 54:9.3.8.7]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (702.0, 702.1):
SUBMITTER:

Item # 098

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Delete text without substitution:
702.0 Process Air.
702.1 General. In addition to air needed for combustion in commercial or industrial processes, process air shall be provided
as required for cooling of appliances, equipment, or material; for controlling dew point, heating, drying, oxidation, dilution, safety
exhaust, odor control, air for compressors; and for comfort and proper working conditions for personnel. [NFPA 54:9.1.7]
(renumber remaining sections)
SUBSTANTIATION:
Chapter 7 covers combustion air. Requirements for process air are not relevant and should not be included in this
chapter.
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UMC 2018 – (704.0, 704.1):
SUBMITTER:

Item # 099

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
704.0 902.15 Bleed Lines for Diaphragm-Type Valves. 704.1 General. Bleed lines shall comply with the following
requirements:
(1) Diaphragm-type valves shall be equipped to convey bleed gas to the outdoors or into the combustion chamber adjacent to
a continuous pilot.
(2) In the case of bleed lines leading outdoors, means shall be employed to prevent water from entering this piping and also to
prevent blockage of vents by insects and foreign matter.
(3) Bleed lines shall not terminate in the appliance flue or exhaust system.
(4) In the case of bleed lines entering the combustion chamber, the bleed line shall be located so the bleed gas will be is readily
ignited by the pilot and the heat liberated thereby will does not adversely affect the normal operation of the safety shutoff
system. The terminus of the bleed line shall be securely held in a fixed position relative to the pilot. For manufactured gas,
the need for a flame arrester in the bleed line piping shall be determined.
(5) A bBleed line(s) from a diaphragm-type valve and a vent line(s) from an appliance pressure regulator shall not be connected
to a common manifold terminating in a combustion chamber. Bleed lines shall not terminate in positive-pressure-type
combustion chambers. [NFPA 54:9.1.20]
SUBSTANTIATION:
The above section has been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (704.0, 704.1):
SUBMITTER:

Item # 100

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
1310.0 Venting of Gas Appliance Pressure Regulators.
704.0 1310.2 Bleed Lines for Diaphragm-Type Valves. 704.1 General. Bleed lines shall comply with the following
requirements:
(1) Diaphragm-type valves shall be equipped to convey bleed gas to the outdoors or into the combustion chamber adjacent to
a continuous pilot.
(2) In the case of bleed lines leading outdoors, means shall be employed to prevent water from entering this piping and also to
prevent blockage of vents by insects and foreign matter.
(3) Bleed lines shall not terminate in the appliance flue or exhaust system.
(4) In the case of bleed lines entering the combustion chamber, the bleed line shall be located so the bleed gas will be readily
ignited by the pilot and the heat liberated thereby will not adversely affect the normal operation of the safety shutoff system.
The terminus of the bleed line shall be securely held in a fixed position relative to the pilot. For manufactured gas, the need
for a flame arrester in the bleed line piping shall be determined.
(5) Bleed lines from a diaphragm-type valve and vent lines from an appliance pressure regulator shall not be connected to a
common manifold terminating in a combustion chamber. Bleed lines shall not terminate in positive-pressure-type combustion chambers. [NFPA 54:9.1.20]
(renumber remaining sections)
SUBSTANTIATION:
Section 704.0 and Section 704.1 are being relocated to Chapter 13 as Chapter 7 is for combustion air. Bleed lines
are not relevant and should not be included in this chapter. The entire section is proposed to be moved to Chapter
13 which is for fuel gas piping and already includes information on bleed lines in Section 1310.0. This revision puts
these two sections adjacent to and in series with each other per NFPA 54.
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UMC 2018 – (802.2 – 802.2.8):
SUBMITTER:

Item # 101

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
802.0 Venting of Appliances.
802.2 Connection to Venting Systems. Except as permitted in Section 802.2.1 through Section 802.2.5802.2.7, all appliances shall be connected to venting systems. [NFPA 54:12.3.1]
802.2.1 Appliances Not Required to be Vented. The following appliances shall not be required to be vented:
(1) Listed ranges.
(2) Built-in domestic cooking units listed and marked for optional venting.
(3) Listed hot plates and listed laundry stoves.
(4) Listed Type 1 clothes dryers exhausted in accordance with Section 504.4.
(5) A single listed booster-type (automatic instantaneous) water heater, where when designed and used solely for the sanitizing
rinse requirements of a dishwashing machine, provided that the appliance is installed with the draft hood in place and unaltered, where if a draft hood is required, in a commercial kitchen having a mechanical exhaust system; where installed in
this manner, the draft hood outlet shall not be less than 36 inches (914 910 mm) vertically and 6 inches (152 150 mm) horizontally from a surface other than the appliance.
(6) Listed refrigerators.
(7) Counter appliances.
(8) Room heaters listed for unvented use.
(9) Direct gas-fired makeup air heaters.
(10) Other appliances listed for unvented use and not provided with flue collars.
(11) Specialized appliances of limited input such as laboratory burners or gas lights. [NFPA 54:12.3.2]
802.2.2 Maximum Input Rating. Where any or all of the appliances in Section 802.2.1(5) through Section 802.2.1(11) are
installed so the aggregate input rating exceeds 20 British thermal units per hour per cubic foot [(Btu/hr)/ft3] (0.21 207 kW/m3)
of room or space in which it is installed, one or more shall be provided with venting systems or other approved means for
conveying the vent gases to the outdoors so the aggregate input rating of the remaining unvented appliances does not exceed 20
[(Btu/hr)/ft3] (0.21 207 kW/m3). [NFPA 54:12.3.2.1]
802.2.3 Adjacent Room or Space. Where the calculation includes the volume of an adjacent room or space, the room or
space in which the appliances are is installed shall be directly connected to the adjacent room or space by a doorway, archway,
or other opening of comparable size that cannot be closed. [NFPA 54:12.3.2.1, 12.3.2.2]
802.2.2 802.2.4 Ventilating Hoods. Ventilating hoods and exhaust systems shall be permitted to be used to vent appliances
installed in commercial applications and to vent industrial appliances, particularly where the process itself requires fume disposal.
[NFPA 54:12.3.3]
802.2.3 802.2.5 Well-Ventilated Spaces. The operation of industrial appliances such that its flue gases are discharged
directly into a large and well-ventilated space shall be permitted. [NFPA 54:12.3.4]
802.2.4 802.2.6 Direct-Vent Appliances. Listed direct-vent appliances shall be installed in accordance with the manufacturer’s installation instructions and Section 802.8.2. [NFPA 54:12.3.5]
802.2.5 802.2.7 Appliances with Integral Vents. Appliances incorporating integral venting means shall be installed in
accordance with the manufacturer’s installation instructions, Section 802.8, and Section 802.8.1. [NFPA 54:12.3.6]
802.2.8 Incinerators. Commercial industrial-type incinerators shall be vented in accordance with NFPA 82. [NFPA 54:12.3.7]
Note: NFPA 82 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (802.3.2, 802.3.3.1, 802.3.3.3, 802.3.6, 802.4.1, Table 802.4):
SUBMITTER:

Item # 102

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
802.0 Venting of Appliances.
802.3.2 Appliance Venting Requirements. Appliances required to be vented shall be connected to a venting system
designed and installed in accordance with the provisions of Section 802.4 through Section 802.15802.15.1. [NFPA 54:12.4.2]
802.3.3.1 Venting. Appliances requiring venting shall be permitted to be vented by means of mechanical draft systems of
either forced or induced draft design. [NFPA 54:12.4.3.2]
Exception: Incinerators.
802.3.3.3 Vent Connectors. Vent connectors serving appliances vented by natural draft shall not be connected into any
portion of mechanical draft systems operating under positive pressure. [NFPA 54:12.4.3.4]
802.3.6 Above-ceiling or Nonducted Air Handling System. Where a venting system passes through an above-ceiling
air space or other nonducted portion of an air-handling system, it shall conform to one of the following requirements:
(1) The venting system shall be a listed special gas vent, other system serving a Category III or Category IV appliance, or other
positive pressure vent, with joints sealed in accordance with the appliance or vent manufacturer’s instructions.
(2) The vent system shall be installed such that no fittings or joints between sections are installed in the above-ceiling space.
(3) The venting system shall be installed in a conduit or enclosure with joints between the interior of the enclosure and the
ceiling space sealed. [NFPA 54:12.4.5.2]
802.4.1 Plastic Piping. Where pPlastic piping is used to vent an appliance, the appliance shall be listed for use with such
venting materials and the appliance manufacturer’s installation instructions shall identify the specific plastic piping material for
venting appliances listed for use with such venting materials shall be approved. [NFPA 54:12.5.2]
TABLE 802.4
TYPE OF VENTING SYSTEM TO BE USED
[NFPA 54: TABLE 12.5.1]
APPLIANCES

Listed Category I appliances
Listed appliances equipped with draft hood
Appliances listed for use with Type B gas vent

Listed vented wall furnaces
Category II appliances
Category III appliances
Category IV appliances
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TYPE OF VENTING SYSTEM

Type B gas vent (Section 802.6)
Chimney (Section 802.5)

Single-wall metal pipe (Section
802.7)
Listed chimney lining system for
gas venting (Section 802.5.3)
Special gas vent listed for this
these appliances (Section 802.4.3)
Type B-W gas vent (Section
802.6, Section 907.0)
As specified or furnished by
manufacturers of listed appliances (Section 802.4.1 and
Section 802.4.3)

LOCATION OF
REQUIREMENTS

Section 802.6
Section 802.5
Section 802.7

Section 802.5.3
Section 802.4.3

Section 802.6, Section
907.0
Section 802.4.1 and
Section 802.4.3

Incinerators, outdoors

Incinerators, indoors Appliances that is capable of being can be converted to
use of solid fuel
Unlisted combination gas- and oil-burning appliances

Single-wall metal pipe (Section
802.7, Section 802.7.2)
Chimney (Section 802.5)

NFPA 82

Type L vent (Section 802.6) or
Cchimney (Section 802.5)

Section 802.6
Section 802.5

Section 802.5

Combination gas- and solid-fuel-burning appliances
Appliances listed for use with chimneys only
Unlisted appliances

Listed combination gas- and oil-burning appliances
Decorative appliances in vented fireplace
Gas-fired toilets
Direct-vent appliances
Appliances with integral vents

Chimney (Section 911.2)
Single-wall metal pipe (Section
802.7, Section 930.3)
See Section 802.2.4
See Section 802.2.5

Section 911.2
Section 802.7, Section
930.3
Section 802.2.6
Section 802.2.7

Note: NFPA 82 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).

131

UMC 2018 – (802.5.4.1, 802.5.5, 802.5.7.1, 802.5.9):
SUBMITTER:

Item # 103

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
802.5.4.1 Medium-Heat Gas Appliances. A chimney for a medium-heat appliances shall extend not less than at least 10
feet (3048 mm) (3 m) higher than any above a portion of any building within 25 feet (7620 mm) (7.6 m). [NFPA 54:12.6.2.2]
802.5.5 Size of Chimneys. The effective area of a chimney venting system serving listed appliances with draft hoods, Category I appliances, and other appliances listed for use with Type B vents shall be in accordance with one of the following methods
[NFPA 54:12.6.3.1]:
(1) Section 803.0. [NFPA 54:12.6.3.1(1)]
(2) For sizing an individual chimney venting system for a single appliance with a draft hood, the effective areas of the vent
connector and chimney flue shall be not less than the area of the appliance flue collar or draft hood outlet or greater than
exceeding seven times the draft hood outlet area. [NFPA 54:12.6.3.1(2)]
(3) For sizing a chimney venting system connected to two appliances with draft hoods, the effective area of the chimney flue
shall be not less than the area of the larger draft hood outlet plus 50 percent of the area of the smaller draft hood outlet, or
exceeding greater than seven times the smallest draft hood outlet area. [NFPA 54:12.6.3.1(3)]
(4) Chimney venting systems using mechanical draft shall be sized in accordance with approved engineering methods.
(4)(5) Other approved engineering methods. [NFPA 54:12.6.3.1(5)]
(5) Chimney venting systems using mechanical draft shall be sized in accordance with approved engineering methods. [NFPA
54:12.6.3.1(4)]
802.5.7.1 Standard. Chimneys shall be lined in accordance with NFPA 211.
Exception: Existing chimneys shall be permitted to have their use continued where when an appliance is replaced by an appliance of similar type, input rating, and efficiency, where the chimney complies is in accordance with Section 802.5.7 through
Section 802.5.7.3, and the sizing of the chimney is in accordance with Section 802.5.5. [NFPA 54:12.6.4.2]
802.5.9 Support of Chimneys. All pPortions of chimneys shall be supported for the design and weight of the materials
employed. Listed factory-built chimneys shall be supported and spaced in accordance with the manufacturer’s installation
instructions. [NFPA 54:12.6.6]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (802.6, 802.6.1, 802.6.2, 802.6.2.3, 802.6.3, 802.6.3.2, 802.6.3.3, 802.6.4.2):
SUBMITTER:

Item # 104

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
802.0 Venting of Appliances.
802.6 Gas Vents. Gas vents shall be installed in accordance with the manufacturer’s installation instructions. [NFPA
54:12.7.1(1)] The installation of gas vents shall meet the following requirements:
(1) Gas vents shall be installed in accordance with the manufacturer’s installation instructions.
(2) A Type B-W gas vent shall have a listed capacity not less than that of the listed vented wall furnace to which it is connected.
(3) Gas vents installed within masonry chimneys shall be installed in accordance with the manufacturer’s installation instructions. Gas vents installed within masonry chimneys shall be identified with a permanent label installed at the point where
the vent enters the chimney. The label shall contain the following language: “This gas vent is for appliances that burn gas.
Do not connect to solid or liquid fuel–burning appliances or incinerators.”
(4) Screws, rivets, and other fasteners shall not penetrate the inner wall of double-wall gas vents, except at the transition from
the appliance draft hood outlet, flue collar, or single-wall metal connector to a double-wall vent. [NFPA 54:12.7.1]
802.6.1 Fasteners. Screws, rivets, and other fasteners shall not penetrate the inner wall of double wall gas vents, except at
the transition from the appliance draft hood outlet, flue collar, or single wall metal connector to a double wall vent. [NFPA
54:12.7.1(4)]
802.6.2 802.6.1 Termination Requirements. A gas vent shall terminate in accordance with one of the following:
(1) Gas vents that are 12 inches (305 300 mm) or less in size and located not less than 8 feet (2438 mm) (2.4 m) from a vertical
wall or similar obstruction shall terminate above the roof in accordance with Figure 802.6.2 and Table 802.6.2.
(2) Gas vents that are over 12 inches (305 300 mm) in size or are located less than 8 feet (2438 mm) (2.4 m) from a vertical
wall or similar obstruction, shall terminate not less than 2 feet (610 mm) (0.6 m) above the highest point where they pass
through the roof and not less than 2 feet (610 mm) (0.6 m) above a portion of a building within 10 feet (3048 mm) (3.0 m)
horizontally.
(2)(3) Industrial appliances as provided in Section 802.2.3802.2.5.
(3)(4) Direct-vent systems as provided in Section 802.2.4802.2.6.
(4)(5) Appliance with integral vents as provided in Section 802.2.5802.2.7.
(5)(6) Mechanical draft systems as provided in Section 802.3.3 through Section 802.3.3.5.
(6)(7) Ventilating hoods and exhaust systems as provided in Section 802.3.4 and Section 802.3.4.1. [NFPA 54:12.7.2(1)]
(renumber remaining sections)
802.6.2.3 Exterior Wall Termination. A gas vent extending through an exterior wall shall not terminate adjacent to the wall
or below eaves or parapets, except as provided in Section 802.2.4802.2.6 and Section 802.3.3 through Section 802.3.3.5. [NFPA
54:12.7.2(4)]
802.6.3 Size of Gas Vents. Venting systems shall be sized and constructed in accordance with Section 803.0 or other approved
engineering methods and the gas vent and the appliance manufacturer’s instructions. [NFPA 54: 12.7.3]
802.6.3.2 Vent Offsets. Type B or and Type L vents sized in accordance with Section 802.6.3.1(3) or Section 802.6.3.1(4)
shall extend in a generally vertical direction with offsets not exceeding 45 degrees (0.79 rad), except that a vent system having
not more than one 60 degree (1.05 rad) offset shall be permitted. Any angle greater than 45 degrees (0.79 rad) from the vertical
is considered horizontal. The total horizontal distance of a vent plus the horizontal vent connector serving draft hood-equipped
appliances shall not exceed be greater than 75 percent of the vertical height of the vent. [NFPA 54:12.7.3.2]
802.6.3.3 Category II, Category III, and Category IV Appliances. The sizing of gas vents for Category II, Category III,
and Category IV appliances shall be in accordance with the appliance manufacturer’s instructions. The sizing of plastic pipe spec133

ified by the appliance manufacturer as a venting material for Category II, Category III, and Category IV appliances shall be in
accordance with the appliance manufacturers’ instructions. [NFPA 54:12.7.3.3]
802.6.4.2 Multistory Venting System. The size of the connectors and common segments of multistory venting systems for
appliances listed for use with a Type B double-wall gas vent shall be in accordance with Table 803.2(1), provided all of the
following apply:
(1) The available total height (H) for each segment of a multistory venting system is the vertical distance between the level of
the highest draft hood outlet or flue collar on that floor and the centerline of the next highest interconnection tee. (See
Figure 802.6.4.2)
(2) The size of the connector for a segment is determined from the appliance’s gas input rate and available connector rise, and
shall not be smaller than the draft hood outlet or flue collar size.
(3) The size of the common vertical vent segment, and of the interconnection tee at the base of that segment, shall be is based
on the total appliance’s gas input rate entering that segment and its available total height. [NFPA 54:12.7.4.3]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (802.7.2, 802.7.3, 802.7.3.5):
SUBMITTER:

Item # 105

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
802.7.2 Termination. The termination of single-wall metal pipe shall meet comply with the following requirements:
(1) Single-wall metal pipe shall terminate not less than 5 feet (1524 mm) (1.5 m) in vertical height above the highest connected
appliance draft hood outlet or flue collar.
(2) Single-wall metal pipe shall extend not less than at least 2 feet (610 mm) (0.6 m) above the highest point where it passes
through a roof of a building and not less than at least 2 feet (610 mm) (0.6 m) exceeding higher than any portion of a
building within a horizontal distance of 10 feet (3048 mm) (3 m). (See Figure 802.5.4)
(3) An approved cap or roof assembly shall be attached to the terminus of a single-wall metal pipe. [NFPA 54:12.8.3]
802.7.3 Installation with Appliances Permitted by Table Section 802.4. Single-wall metal pipe shall not be used as a
vent in dwellings and residential occupancies. [NFPA 54:12.8.4.1]
802.7.3.5 Combustible Exterior Wall. A sSingle-wall metal pipe shall not pass through a combustible exterior wall unless
guarded at the point of passage by a ventilated metal thimble not smaller than the following:
(1) For listed appliances with draft hoods and appliances listed for use with Type B gas vents, the thimble shall be not less than
a minimum of 4 inches (102 100 mm) larger in diameter than the metal pipe. Where there is a run of not less than 6 feet
(1829 mm) (1.8 m) of metal pipe in the opening between the draft hood outlet and the thimble, the thimble shall be not less
than a minimum of 2 inches (51 50 mm) larger in diameter than the metal pipe.
(2) For unlisted appliances having draft hoods, the thimble shall be not less than a minimum of 6 inches (152 mm) (150 mm)
larger in diameter than the metal pipe.
(3) For residential and low-heat appliances, the thimble shall be not less than a minimum of 12 inches (305 mm) (300 mm) larger
in diameter than the metal pipe.
Exception: In lieu of thimble protection, combustible material in the wall shall be removed a sufficient distance from the metal
pipe to provide the specified clearance from such metal pipe to combustible material. Any mMaterial used to close up such
opening shall be noncombustible. [NFPA 54:12.8.4.6]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (802.8, 802.8.2, 802.8.3, 802.8.5, 802.10.1.2, Figure 802.8):
SUBMITTER:

Item # 106

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
802.8 Through-the-Wall Vent Termination. A mechanical draft venting system shall terminate not less than at least 3 feet
(914 mm) (0.9 m) above any forced air inlet located within 10 feet (3048 mm) (3 m). (See Figure 802.8)
Exceptions:
(1) This provision shall not apply to the combustion-air intake of a direct-vent appliance.
(2) This provision shall not apply to the separation of the integral outdoor-air inlet and flue gas discharge of listed outdoor appliances. [NFPA 54:12.9.1]
802.8.2 Direct-Vent Appliance. The vent terminal of a direct-vent appliance with an input of 10 000 Btu/h (3 kW) or less
shall be located not less than at least 6 inches (152 150 mm) from any air opening into a building, and such an appliance with
an input over 10 000 Btu/h (3 kW) but not exceeding over 50 000 Btu/h (14.7 kW) shall be installed with a 9 inch (229 230 mm)
vent termination clearance, and an appliance with an input exceeding 50 000 Btu/h (14.7 kW) shall have not less than at least
a 12 inch (305 300 mm) vent termination clearance. The bottom of the vent terminal and the air intake shall be located not less
than at least 12 inches (305 300 mm) above finished ground level. [NFPA 54:12.9.3]
802.8.3 Nuisance and Hazard Category I through Category IV and Noncategorized Appliances. Through-thewall vents for Category II and Category IV appliances and noncategorized condensing appliances shall not terminate over public
walkways or over an area where condensate or vapor is capable of creating could create a nuisance or hazard or could be that
is detrimental to the operation of regulators, relief valves, or other equipment. Where local experience indicates that condensate is a problem with Category I and Category III appliances, this provision shall also apply.
Drains for condensate shall be installed in accordance with the appliance and the vent manufacturer’s installation instructions. [NFPA 54:12.9.4]
802.8.5 Vent Terminals. Vent terminals systems for Category IV appliances that terminate through an outside wall of a
building and discharge flue gases perpendicular to the adjacent wall shall be located not less than 10 feet (3048 mm) (3 m) horizontally from an operable opening in an adjacent building.
Exception: This shall not apply to vent terminals that are 2 feet (610 mm) (0.6 m) or more above or 25 feet (7620 mm) (7.6 m)
or more below operable openings. [NFPA 54:12.9.6]
802.10.1.2 Residential Type Appliances. Vent connectors for residential-type appliances shall comply with the following:
(1) Vent connectors for listed appliances having draft hoods, appliances having draft hoods and equipped with listed conversion burners, and Category I appliances that are not installed in attics, crawl spaces, or other unconditioned areas shall be
one of the following:
(a) Type B or Type L vent material.
(b) Galvanized sheet steel not less than 0.018 of an inch (0.457 mm) (0.46 mm) thick.
(c) Aluminum (1100 or 3003 alloy or equivalent) sheet not less than 0.027 of an inch (0.686 mm) (0.69 mm) thick.
(d) Stainless steel sheet not less than 0.012 of an inch (0.305 mm) (0.31 mm) thick.
(e) Smooth interior wall metal pipe having resistance to heat and corrosion equal to or exceeding greater than that of
Section 802.10.1.2(1)(b), Section 802.10.1.2(1)(c), or Section 802.10.1.2(1)(d) above.
(f) A listed vent connector.
(2) Vent connectors shall not be covered with insulation.
Exception: Listed insulated vent connectors shall be installed in accordance with the manufacturer’s installation instructions.
[NFPA 54:12.11.2.3]
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FIGURE 802.8
EXIT TERMINALS OF MECHANICAL DRAFT AND DIRECT-VENT VENTING SYSTEMS
[NFPA 54: FIGURE A.12.9]

SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (802.10.1.3, 802.10.1.4, Table 802.10.1.4,
802.10.2, 802.10.2.1, 802.10.2.3, 802.10.3):
SUBMITTER:
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IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
802.10.1.3 Non-Residential Low-Heat Appliances. A vent connector for a non-residential low-heat appliance shall be a
factory-built chimney section or steel pipe having resistance to heat and corrosion equivalent to the galvanized pipe specified
in Table 802.10.1.3. Factory-built chimney sections shall be joined together installed in accordance with the chimney manufacturer’s installation instructions. [NFPA 54:12.11.2.4]
802.10.1.4 Medium-Heat Appliances. Vent connectors for medium-heat appliances, and commercial and industrial incinerators, shall be constructed of factory-built, medium-heat chimney sections or steel of a thickness not less than that specified
in Table 802.10.1.4, and shall comply with the following:
(1) A steel vent connector for an appliances with a vent gas temperature in excess of 1000°F (538°C) measured at the entrance
to the connector shall be lined with medium-duty fire brick or the equivalent.
(2) The lining shall be not less than at least 21⁄2 inches (64 mm) thick for a vent connector having a diameter or greatest crosssectional dimension of 18 inches (457 mm) (460 mm) or less.
(3) The lining shall be not less than at least 41⁄2 inches (114 mm) (110 mm) thick laid on the 41⁄2 inches (114 mm) (110 mm)
bed for a vent connector having a diameter or greatest cross-sectional dimension exceeding greater than 18 inches (457 mm)
(460 mm).
(4) Factory-built chimney sections, where if employed, shall be installed joined together in accordance with the chimney manufacturer’s installation instructions. [NFPA 54:12.11.2.5]
TABLE 802.10.1.4
MINIMUM THICKNESS FOR STEEL VENT CONNECTORS
FOR MEDIUM-HEAT APPLIANCES AND COMMERCIAL
AND INDUSTRIAL INCINERATORS
[NFPA 54: Table 12.11.2.5]

(portions of table not shown remain unchanged)
802.10.2 Size of Vent Connector. A vent connector for an appliances with a single draft hood or for a Category I fan-assisted
combustion system appliance shall be sized and installed in accordance with Section 803.0 or other approved engineering
methods. [NFPA 54:12.11.3.1]
802.10.2.1 Manifold. For a single appliance having more than one draft hood outlet or flue collar, the manifold shall be
constructed according to the instructions of the appliance manufacturer. Where there are no instructions, the manifold shall be
designed and constructed in accordance with approved engineering practices. As an alternate method, the effective area of the
manifold shall equal the combined area of the flue collars or draft hood outlets and the vent connectors shall have not less than
a minimum 1 foot (305 mm) (0.3 m) rise. [NFPA 54:12.11.3.2]
802.10.2.3 Height. Where two or more appliances are vented through a common vent connector or vent manifold, the common
vent connector or vent manifold shall be located at the highest level consistent with available headroom and clearance to
combustible material and shall be sized in accordance with Section 803.0 or other approved engineering methods. [NFPA
54:12.11.3.5]
As an alternative method applicable only where there are two draft hood-equipped appliances, the effective area of the
common vent connector or vent manifold and all junction fittings shall be not less than the area of the larger vent connector plus
50 percent of the areas of the smaller flue collar outlets. [NFPA 54:12.11.3.6]
138

802.10.3 Two or More Appliances Connected to a Single Vent. Where two or more openings are provided into one
chimney flue or vent, either of the following shall apply:
(1) theThe openings shall be at different levels, or.
(2) theThe connectors shall be attached to the vertical portion of the chimney or vent at an angle of 45 degrees (0.79 rad) or
less relative to the vertical. [NFPA 54:12.11.4.1]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (802.10.5, 802.10.6, 802.11, 803.1.2, 803.1.10):
SUBMITTER:

Item # 108

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
802.10.5 Joints. Joints between sections of connector piping and connections to flue collars or draft hood outlets shall be
fastened in accordance with one of the following methods:
(1) By sSheet metal screws.
(2) Vent connectors of listed vent material shall be assembled and connected to flue collars or draft hood outlets in accordance
with the manufacturer’s installation instructions.
(3) Other approved means. [NFPA 54:12.11.6]
802.10.6 Slope. A vent connector shall be installed without any dips or sags and shall slope upward toward the vent or chimney
at least not less than 1⁄4 inch per foot (20.8 mm/m) 1⁄4 in./ft (20 mm/m).
Exception: Vent connectors attached to a mechanical draft system installed in accordance with the appliance and the draft
system manufacturer’s installation instructions. [NFPA 54:12.11.7]
802.11 Vent Connectors for Category II, Category III, and Category IV Appliances. The vent connectors for Category II, Category III, and Category IV appliances shall comply be in accordance with Section 802.4 through Section 802.4.3.
[NFPA 54:12.12]

803.1.2 Elbows. Single-appliance venting configurations with zero (0) lateral lengths in Table 803.1.2(1), Table 803.1.2(2),
and Table 803.1.2(5) shall not have elbows in the venting system. Single-appliance venting with lateral lengths, include two 90
degree (1.57 rad) elbows. For each additional elbow up to and including 45 degrees (0.79 rad), the maximum capacity listed in
the venting tables shall be reduced by 5 percent. For each additional elbow greater than 45 degrees (0.79 rad) up to and including
90 degrees (1.57 rad), the maximum capacity listed in the venting tables shall be reduced by 10 percent. Where multiple offsets
occur in a vent, the total lateral length of all offsets combined shall not exceed that specified in Table 803.1.2(1) through Table
803.1.2(5). [NFPA 54:13.1.3]
803.1.10 Chimney and Vent Locations. Table 803.1.2(1) through Table 803.1.2(5) shall be used only for chimneys and vents
not exposed to the outdoors below the roof line. A Type B vent or listed chimney lining system passing through an unused
masonry chimney flue shall not be considered to be exposed to the outdoors. Where vents extend outdoors above the roof more
than 5 feet (1524 mm) (1.5 m) higher than required by Table 802.6.2, and where vents terminate in accordance with Section
802.6.2(12), the outdoor portion of the vent shall be enclosed as required by this section for vents not considered to be exposed
to the outdoors, or such venting system shall be engineered. A Type B vent passing through an unventilated enclosure or chase
insulated to a value of not less than R-8 shall not be considered to be exposed to the outdoors. Table 803.1.2(3) in combination
with Table 803.1.2(6) shall be used for clay-tile-lined exterior masonry chimneys, provided all of the following requirements
are met:
(1) The vent connector is Type B double wall.
(2) The vent connector length is limited to 18 inches/inch in./in. (18 mm/mm) of vent connector diameter.
(3) The appliance is draft hood-equipped.
(4) The input rating is less than the maximum capacity given in Table 803.1.2(3).
(5) For a water heater, the outdoor design temperature shall be not less than 5°F (-15°C).
(6) For a space-heating appliance, the input rating exceeds is greater than the minimum capacity given by Table 803.1.2(6).
[NFPA 54:13.1.11]

SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (803.1.17, 803.1.18, 803.2, 803.2.2, 803.2.6, 803.2.7):
SUBMITTER:

Item # 109
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RECOMMENDATION:
Revise text as follows:
803.1.17 Engineering Methods. For vent heights lower than 6 feet (1829 mm) and higher than exceeding vent heights
shown in the tables, engineering methods shall be used to calculate vent capacities. [NFPA 54:13.1.17]
803.1.18 Height Entries. Where the actual height of a vent falls between entries in the height column of the applicable table
in Table 803.1.2(1) through Table 803.1.2(6), either one of the following shall be used:
(1) Interpolation.
(2) The lower appliance input rating shown in the table entries; for FAN MAX and NAT MAX column values; and the higher
appliance input rating for the FAN MIN column values. [NFPA 54:13.1.18]

803.2 Multiple Appliance Vent Table 803.2(1) through Table 803.2(9). Venting Table 803.2(1) through Table 803.2(9)
shall not be used where obstructions are installed in the venting system. The installation of vents serving listed appliances with
vent dampers shall be in accordance with the appliance manufacturer’s installation instructions, or in accordance with the
following:
(1) The maximum capacity of the vent connector shall be determined using the NAT Max column.
(2) The maximum capacity of the vertical vent or chimney shall be determined using the FAN + NAT column where when the
second appliance is a fan-assisted appliance, or the NAT + NAT column where when the second appliance is equipped with
a draft hood.
(3) The minimum capacity shall be determined as if the appliance were a fan-assisted appliance, as follows:
(a) The minimum capacity of the vent connector shall be determined using the FAN Min column.
(b) The FAN + FAN column shall be used where when the second appliance is a fan-assisted appliance, and the FAN +
NAT column shall be used where when the second appliance is equipped with a draft hood, to determine whether the
vertical vent or chimney configuration is not permitted (NA). Where the vent configuration is NA, the vent configuration shall not be permitted and an alternative venting configuration shall be utilized. [NFPA 54:13.2.1]

803.2.2 Vent Connector Exceeding Maximum Length. The vent connector shall be routed to the vent utilizing the shortest
possible route. Connectors with longer horizontal lengths than those listed in Table 803.2.1 are permitted under the following
conditions:
(1) The maximum capacity (FAN Max or NAT Max) of the vent connector shall be reduced 10 percent for each additional
multiple of the length listed in Table 803.2.1. For example, the maximum length listed for a 4 inch (102 mm) (100 mm)
connector shall not exceed is 6 feet (1829 mm) (1.8 m). With a connector length exceeding greater than 6 feet (1829 mm)
(1.8 m) but not exceeding 12 feet (3658 mm) (3.7 m), the maximum capacity shall must be reduced by 10 percent (0.90 x
maximum vent connector capacity). With a connector length exceeding greater than 12 feet (3658 mm) (3.7 m) but not
exceeding 18 feet (5486 mm) (5.5 m), the maximum capacity shall must be reduced by 20 percent (0.80 x maximum vent
capacity).
(2) For a connector serving a fan-assisted appliance, the minimum capacity (FAN Min) of the connector shall be determined
by referring to the corresponding single appliance table. For Type B double-wall connectors, Table 803.1.2(1) shall be used.
For single-wall connectors, Table 803.1.2(2) shall be used. The height (H) and lateral (L) shall be measured according to
the procedures for a single-appliance vent, as if though the other appliances were not present. [NFPA 54:13.2.3]
803.2.6 Elbows in Connectors. The vent connector capacities listed in the common vent sizing tables include allowance
for two 90 degree elbows. For each additional elbow up to and including 45 degrees, the maximum vent connector capacity listed
in the venting tables shall be reduced by 5 percent. For each elbow greater than 45 degrees up to and including 90 degrees, the
maximum vent connector capacity listed in the venting tables shall be reduced by 10 percent. [NFPA 54:13.2.7]
803.2.6 803.2.7 Common Vent Minimum Size. The cross-sectional area of the common vent shall be equal to or exceed
greater than the cross-sectional area of the largest connector. [NFPA 54:13.2.8]

SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (803.2.18, 803.2.19, 803.2.20, 803.2.21, 803.2.25):
SUBMITTER:

Item # 110

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
803.2.18 Corrugated Metallic Chimney Liner Reduction. Listed, corrugated metallic chimney liner systems in masonry
chimneys shall be sized by using Table 803.2(1) or Table 803.2(2) for Type B vents, with the maximum capacity reduced by 20
percent (0.80 x maximum capacity) and the minimum capacity as shown in Table 803.2(1) or Table 803.2(2). Corrugated metallic
liner systems installed with bends or offsets shall have their maximum capacity further reduced in accordance with Section
803.2.5 and Section 803.2.6. The 20 percent reduction for corrugated metallic chimney liner systems includes an allowance for
one long radius 90 degree (1.57 rad) turn at the bottom of the liner. [NFPA 54:13.2.20]
803.2.19 Chimneys and Vents. Table 803.2(1) through Table 803.2(5) shall be used only for chimneys and vents not exposed
to the outdoors below the roof line. A Type B vent or listed chimney lining system passing through an unused masonry chimney
flue shall not be considered to be exposed to the outdoors. A Type B vent passing through an unventilated enclosure or chase
insulated to a value of not less than R-8 shall not be considered to be exposed to the outdoors. Where vents extend outdoors above
the roof more than 5 feet (1524 mm) (1.5 m) higher than required by Table 802.6.2, and where vents terminate in accordance
with Section 802.6.2(12), the outdoor portion of the vent shall be enclosed as required by this section for vents not considered
to be exposed to the outdoors, or such venting system shall be engineered. Table 803.2(6) through Table 803.2(9) shall be used
for clay-tile-lined exterior masonry chimneys, provided all the following conditions are met:
(1) The vent connector is Type B double-wall.
(2) At least Not less than one appliance is draft hood-equipped.
(3) The combined appliance input rating is less than the maximum capacity given by Table 803.2(6) (for NAT+NAT) or Table
803.2(8) (for FAN+NAT).
(4) The input rating of each space-heating appliance exceeds is greater than the minimum input rating given by Table 803.2(7)
(for NAT+NAT) or Table 803.2(9) (for FAN+NAT).
(5) The vent connector sizing is in accordance with Table 803.2(3). [NFPA 54:13.2.22]
803.2.20 Vent Connector Sizing. Vent connectors shall not be increased more than two sizes exceeding greater than the listed
appliance categorized vent diameter, flue collar diameter, or draft hood outlet diameter. Vent connectors for draft hood-equipped
appliances shall not be smaller than the draft hood outlet diameter. Where a vent connector size(s) determined from the tables
for a fan-assisted appliance(s) is are smaller than the flue collar diameter, the use of the smaller size(s) shall be permitted,
provided that the installation complies is in accordance with all of the following conditions:
(1) Vent connectors for fan-assisted appliance flue collars 12 inches (305 mm) (300 mm) in diameter or smaller are not reduced
by more than one table size [e.g., 12 inches to 10 inches (305 mm to 254 mm) (300 mm to 250 mm) is a one-size reduction] and those exceeding larger than 12 inches (305 mm) (300 mm) in diameter are not reduced exceeding more than two
table sizes [e.g., 24 inches to 20 inches (610 mm to 508 mm) (610 mm to 510 mm) is a two-size reduction].
(2) The fan-assisted appliance(s) is common vented with a draft hood-equipped appliance(s).
(3) The vent connector has a smooth interior wall. [NFPA 54:13.2.24]
803.2.21 Combination of Pipe Types and Sizes. All cCombinations of pipe sizes, single-wall metal pipe, and double-wall
metal pipe shall be allowed within any connector run(s) or within the common vent, provided ALL of the appropriate tables
permit ALL of the desired sizes and types of pipe, as if where they were used for the entire length of the subject connector or
vent. Where single-wall and Type B double-wall metal pipes are used for vent connectors within the same venting system, the
common vent shall be sized using in accordance with Table 803.2(2) or Table 803.2(4) as appropriate. [NFPA 54:13.2.25]
803.2.25 Engineering Methods. For vent heights lower than 6 feet (1829 mm) (1.8 m) and higher than exceeding vent
heights shown in the tables, engineering methods shall be used to calculate vent capacities. [NFPA 54:13.2.29]

SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (802.7.3.3):
SUBMITTER:

Item # 111

Jay Peters
Codes and Standards International

RECOMMENDATION:
Delete text without substitution:
802.7.3.3 Incinerator. Single-wall metal pipe used for venting an incinerator shall be exposed and readily examinable for its
full length and shall have required clearances maintained.
(renumber remaining sections)
SUBSTANTIATION:
Section 802.7.3.3 should be deleted as Section 926.0 already requires incinerators to comply with NFPA 82, which
addresses venting provisions for incinerators. Furthermore, NFPA 54 requires the venting to comply with NFPA 82.
Such deletion is necessary to avoid any confusion and conflicts within the UMC and NFPA 82 and NFPA 54.
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UMC 2018 – (802.4.3, Table 1701.1):
SUBMITTER:

Item # 112

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
802.4.3 Special Gas Vent. Special gas vents shall be listed and labeled in accordance with UL 1738 and installed in accordance with the special gas vent manufacturer’s installation instructions. [NFPA 54:12.5.4]
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

UL 1738-2010*

STANDARD TITLE

Venting Systems for Gas Burning Appliances, Categories II, III, IV
(Revisions through November 7, 2014)

APPLICATION

REFERENCED
SECTION

Venting Systems 802.4.3

Note: UL 1738 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
Section 802.4.3 is being revised to provide the correct standard to use for listing special gas vents.
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UMC 2018 – (902.2, 902.3, 902.5, 902.6 – 902.8, 902.11 – 902.14, Table 1701.1):
SUBMITTER:

Item # 113

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
902.2 Combustion Air from Bedroom or Bathroom. Appliances shall not be installed so its their combustion, ventilation, and dilution air are obtained only from a bedroom or bathroom unless the bedroom or bathroom has the required volume
in accordance with Section 701.4. [NFPA 54:10.1.2]
902.3 Added or Converted Equipment or Appliances. Where additional or replacement appliances or equipment or
appliances are is installed or an appliance is converted to gas from another fuel, the location in which the appliances or equipment or appliance is to be operated shall be checked to verify the following:
(1) Air for combustion and ventilation is provided where required, in accordance with the provisions of Section 701.0. Where
existing facilities are not adequate, they shall be upgraded to be in accordance with meet Section 701.0 specifications.
[NFPA 54:9.1.2(1)]
(2) The installation components and appliances shall be installed with meet the clearances to combustible material provisions
of Section 303.10. so their operation will not create a hazard to persons or property. Minimum clearances between
combustible walls and the back and sides of various conventional types of appliances and their vent connectors are specified in Table 303.10.1 and Table 802.7.3.4. [NFPA 54:9.2.2] It shall be determined that the installation and operation of the
additional or replacement appliances do not render the remaining appliances unsafe for continued operation.
(3) The venting system is constructed and sized in accordance with the provisions of Section 802.0. Where the existing venting
system is not adequate, it shall be upgraded in accordance to comply with Section 802.0. [NFPA 54:9.1.2(3)]
1313.9.1 902.5 Safety Shutoff Devices for Unlisted LP-Gas Appliance Used Indoors. Unlisted appliances for use
with undiluted liquefied petroleum LP-Ggases and installed indoors, except attended laboratory equipment, shall be equipped
with safety shutoff devices of the complete shutoff type. [NFPA 54:9.1.4]
902.6 Use of Air or Oxygen Under Pressure. Where air or oxygen under pressure is used in connection with the gas
supply, effective means such as a back pressure regulator and relief valve shall be provided to prevent air or oxygen from passing
back into the gas piping. Where oxygen is used, installation shall be in accordance with NFPA 51. [NFPA 54:9.1.5]
902.6 902.7 Building Structural Members. Appliances and equipment shall be furnished either with load-distributing
bases or with an approved a sufficient number of supports to prevent damage to either the building structure or the appliance
and the equipment. [NFPA 54:9.1.8.1]
902.67.1 Structural Capacity. At the locations selected for installation of appliances and equipment, the dynamic and static
load-carrying capacities of the building structure shall be checked to determine whether they are capable adequate to carry the
additional loads. The aAppliances and equipment shall be supported and shall be connected to the piping so as not to exert
undue stress on the connections. [NFPA 54:9.1.8.2]
902.7 902.8 Flammable Vapors. Appliances shall not be installed in areas where the open use, handling, or dispensing of
flammable liquids occurs, unless the design, operation, or installation reduces the potential of ignition of the flammable vapors.
Appliances installed in accordance compliance with Section 305.1 through Section 305.1.2, Section 905.8, and or Section 905.9
shall be considered to be in accordance comply with the intent of this provision. [NFPA 54:9.1.9]
902.10 902.11 Protection of Gas Appliances from Fumes or Gases Other than Products of Combustion. Nondirect-vent appliances installed in beauty shops, barber shops, or other facilities where chemicals that generate corrosive or
flammable products such as aerosol sprays are routinely used shall be located in a mechanical equipment room separate or partitioned off from other areas with provisions for combustion and dilution air from outdoors. Direct-vent appliances in such facilities shall be installed in accordance with the appliance manufacturer’s installation instructions. [NFPA 54:9.1.6.2]
702.1 General 902.12 Process Air. In addition to air needed for combustion in commercial or industrial processes, process
air shall be provided as required for cooling of appliances, equipment, or material; for controlling dew point, heating, drying,
oxidation, dilution, safety exhaust, odor control, and air for compressors; and for comfort and proper working conditions for
personnel. [NFPA 54:9.1.7]
145

902.13 Gas Appliance Pressure Regulators. Where the gas supply pressure is higher than that at which the appliance is
designed to operate or varies beyond the design pressure limits of the appliance, a gas appliance pressure regulator shall be
installed. [NFPA 54:9.1.18]
1310.0 902.14 Venting of Gas Appliance Pressure Regulators. 1310.1 General. Venting of gas appliance pressure
regulators shall be in accordance comply with the following requirements:
(1) Appliance pressure regulators requiring access to the atmosphere for successful operation shall be equipped with vent
piping leading outdoors or, where if the regulator vent is an integral part of the appliance, into the combustion chamber adjacent to a continuous pilot, unless constructed or equipped with a vent limiting means to limit the escape of gas from the vent
opening in the event of diaphragm failure.
(2) Vent limiting means shall be employed on listed appliance pressure regulators only.
(3) In the case of vents leading outdoors, means shall be employed to prevent water from entering this piping and also to
prevent blockage of vents by insects and foreign matter.
(4) Under no circumstances shall a regulator be vented to the appliance flue or exhaust system.
(5) In the case of vents entering the combustion chamber, the vent shall be located so the escaping gas will be is readily ignited
by the pilot and the heat liberated thereby will does not adversely affect the normal operation of the safety shutoff system.
The terminus of the vent shall be securely held in a fixed position relative to the pilot. For manufactured gas, the need for
a flame arrester in the vent piping shall be determined.
(6) A vVent line(s) from an appliance pressure regulator and a bleed line(s) from a diaphragm-type valve shall not be connected
to a common manifold terminating in a combustion chamber. Vent lines shall not terminate in positive-pressure-type combustion chambers. [NFPA 54:9.1.19]
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

NFPA 51-2013*

STANDARD TITLE

Design and Installation of Oxygen-Fuel Gas Systems for Welding, Cutting,
and Allied Processes

APPLICATION

Fuel Gas
Systems

REFERENCED
SECTION

902.6

Note: NFPA 51 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (903.2.1, 903.2.3, 903.2.5, 903.2.7):
SUBMITTER:

Item # 114

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
903.2.1 Independent Gas Piping. Gas piping serving heating appliances shall be permitted to also serve cooling appliances where heating and cooling appliances are not capable of being cannot be operated simultaneously. [NFPA 54:10.2.1] (See
Section 1308.4)
903.2.3 Clearances for Indoor Installation. The installation of air-conditioning appliances shall comply with the following
requirements:
(1) Listed air-conditioning appliances shall be installed with clearances in accordance with the terms of their listing and the
manufacturer’s installation instructions.
(2) Unlisted air-conditioning appliances shall be installed with clearances from combustible material of not less than 18 inches
(457 mm) (460 mm) above the appliance and at the sides, front, rear and in accordance with the manufacturer’s installation instructions. [NFPA 54:10.2.3(2)]
(3) Listed and unlisted air-conditioning appliances shall be permitted to be installed with reduced clearances to combustible
material, provided that the combustible material or appliance is protected as described in Table 303.10.1 and such reduction is allowed by the manufacturer’s installation instructions. [NFPA 54:10.2.3(3)]
(4) Where the furnace plenum is adjacent to plaster on metal lath or noncombustible material attached to combustible material, the clearance shall be measured to the surface of the plaster or other noncombustible finish where the clearance specified is not more than 2 inches (51 mm) or less. [NFPA 54:10.2.3(4)]
(5) Listed air-conditioning appliances shall have the clearance from supply ducts, within 3 feet (914 mm) (0.9 m) of the furnace
plenum, be not less than that specified from the furnace plenum. No clearance is necessary beyond this distance. [NFPA
54:10.2.3(5)]
903.2.5 Furnace Plenums and Air Ducts. A furnace plenum supplied as a part of the air-conditioning appliance shall be
installed in accordance with the manufacturer’s installation instructions. Where a furnace plenum is not supplied with the appliance, any fabrication and installation instructions provided by the manufacturer shall be followed. The method of connecting
supply and return ducts shall facilitate proper circulation of air. Where the air conditioner is installed within a closet an enclosure, the installation shall comply with Section 904.7(4) the air circulated by the appliance shall be handled by ducts that are
sealed to the casing of the appliance and that separate the circulating air from the combustion and ventilation air. [NFPA
54:10.2.5]
903.2.7 Switches in Electrical Supply Line. Means for interrupting the electrical supply to the air-conditioning appliance
and to its associated cooling tower (where supplied and installed in a location remote from the air conditioner) shall be provided
within sight of and not over 50 feet (15 m 240 mm) from the air conditioner and the cooling tower. [NFPA 54:10.2.7]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (904.2 – 904.2.9):
SUBMITTER:

Item # 115

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
904.2 Clearance. Central heating boilers and furnaces Central heating furnaces and low-pressure boilers shall be provided with
clearances in accordance with the following:
(1) 904.2.1 Listed Units. Listed central heating furnaces and low-pressure boilers shall be installed with clearances in accordance with the terms of their listings and the manufacturer’s installation instructions.
(2) 904.2.2 Unlisted Units. Unlisted central-heating furnaces and low pressure boilers shall be installed with clearances from
combustible material not less than those specified in Table 904.2. [NFPA 54:10.3.2.2]
(3) 904.2.3 Listed and Unlisted Units. Listed and unlisted central heating furnaces and low-pressure boilers shall be
permitted to be installed with reduced clearances to combustible material, provided that the combustible material or appliance
is protected as described in accordance with Table 303.10.1 and Figure 303.10.1(1) through Figure 303.10.1(3), and such reduction is allowed by the manufacturer’s installation instructions. [NFPA 54:10.3.2.3]
(4) 904.2.4 Front Clearance. Front clearance shall be sufficient for servicing the burner and the furnace or boiler. [NFPA
54:10.3.2.4]
(5) 904.2.5 Adjacent to Plaster or Noncombustible Materials. Where the furnace plenum is adjacent to plaster on metal
lath or noncombustible material attached to combustible material, the clearance shall be measured to the surface of the plaster
or other noncombustible finish where the clearance specified is 2 inches (51 mm) (50 mm) or less. [NFPA 54:10.3.2.5]
(6) 904.2.6 Interference. The clearances to these appliances shall not interfere with combustion air, draft hood clearance and
relief, and accessibility for servicing. [NFPA 54:10.3.2.6]
(7) 904.2.7 Supply Air Ducts To Listed Furnaces. Supply air ducts connecting to listed central heating furnaces shall
have the same minimum clearance to combustibles as required for the furnace supply plenum for a distance of not less than 3
feet (914 mm) (0.9 m) from the supply plenum. Clearance is shall not be required beyond the 3 feet (914 mm) (0.9 m) distance.
[NFPA 54:10.3.2.7]
(8) 904.2.8 Supply Air Ducts to Unlisted Furnaces. Supply air ducts connecting to unlisted central heating furnaces
equipped with temperature limit controls with a maximum setting of 250°F (121°C) shall have a minimum clearance to
combustibles of 6 inches (152 mm) (150 mm) for a distance of not less than 6 feet (1829 mm) (1.8 m) from the furnace supply
plenum. Clearance shall not be required beyond the 6 feet (1829 mm) (1.8 m) distance. [NFPA 54:10.3.2.8]
(9) 904.2.9 Central Heating Furnaces. Central heating furnaces other than those listed in Section 904.2(7) or Section
904.2(8) shall have clearances from the supply ducts of not less than 18 inches (457 mm) (460 mm) from the furnace plenum
for the first 3 feet (914 mm) (0.9 m), then 6 inches (152 mm) (150 mm) for the next 3 feet (914 mm) (0.9 m), and 1 inch (25.4
mm) (25 mm) beyond 6 feet (1829 mm) (1.8 m). [NFPA 54:10.3.2.9]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (904.3, Table 904.2, 904.5 – 904.7.3, 904.9, 904.9.1):
SUBMITTER:

Item # 116

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
904.3 Assembly and Installation. A central-heating boiler or furnace shall be installed in accordance with the manufacturer’s
installation instructions in one of the following manners:.
(1) It shall be installed on On a floor of noncombustible construction with noncombustible flooring, and surface finish and with
no combustible material against the underside thereof, or on.
(2) On fire-resistive slabs or arches having no combustible material against the underside thereof.
Exceptions:
(1) Appliances listed for installation on a combustible floor.
(2) Installation on a floor protected in an approved manner. [NFPA 54:10.3.3]
TABLE 904.2
CLEARANCES TO COMBUSTIBLE MATERIAL FOR UNLISTED FURNACES, AND BOILERS, AND AIR CONDITIONERS*
[NFPA 54: TABLE 10.3.2.2]
MINIMUM CLEARANCE (inches)

APPLIANCE

1.
2.

3.
4.

Automatically fired, forced air or gravity
system, equipped with temperature limit
control that is not capable of being set to
exceed 250°F.
Automatically fired heating boilers –
steam boilers operating not exceeding at
not over 15 pounds-force per square inch
(psi) and hot water boilers operating at
250°F or less.
Central heating boilers and furnaces,
other than in 1 or 2.
Air-conditioning appliance.

ABOVE AND
SIDES OF
FURNACE
PLENUM

TOP OF
BOILER

JACKET
SIDES AND
REAR

FRONT

6

–

6

18

6

18

6

6

6

18

18

18

18

18

18

18

18

18

18

18

18

18

DRAFT HOOD AND
SINGLE-WALL
BAROMETRIC DRAFT
VENT
REGULATOR
CONNECTOR

18

18

For SI units: 1 inch = 25.4 mm, °C = (°F-32)/1.8, 1 pound-force per square inch = 6.8947 kPa
* See Section 903.2.3 for additional requirements for air-conditioning appliances and Section 904.1 for additional requirements for central heating boilers
and furnaces.

904.5 Low-Water Cutoff. All wWater boilers and steam boilers shall be provided with an automatic means to shut off the fuel
supply to the burner(s) where if the boiler water level drops to below the lowest safe water line. In lieu of the low-water cutoff,
water tube or coil-type boilers that require forced circulation to prevent overheating and failure shall have an approved flow
sensing device arranged to shut down the boiler where when the flow rate is not capable of inadequate to protecting the boiler
against overheating. [NFPA 54:10.3.5]
904.6 Steam Safety and Pressure-Relief Valves. Steam and hot water boilers shall be equipped, respectively, with listed
or approved steam safety or pressure-relief valves of appropriate discharge capacity and shall comply conforming with ASME
requirements. A shutoff valve shall not be placed between the relief valve and the boiler or on discharge pipes between such
valves and the atmosphere. [NFPA 54:10.3.6]
904.7 Furnace Plenums and Air Ducts. Furnace plenums and air ducts shall be installed in accordance with the following:
(1) Furnace plenums and air ducts shall be installed in accordance with NFPA 90A or NFPA 90B. [NFPA 54:10.3.7.1]
(2) 904.7.1 Supplied As a Part of Furnace. A furnace plenum supplied as a part of a furnace shall be installed in accordance with the manufacturer’s installation instructions. [NFPA 54:10.3.7.2]
149

(3) 904.7.2 Not Supplied With The Furnace. Where a furnace plenum is not supplied with the furnace, any fabrication,
and installation shall be in accordance with the manufacturer’s installation instructions provided by the manufacturer shall be
followed. The method of connecting supply and return ducts shall facilitate proper circulation of air. [NFPA 54:10.3.7.3]
(4) 904.7.3 Return Air. Where a furnace is installed so supply ducts carry air circulated by the furnace to areas outside the
space containing the furnace, the return air shall also be handled by a duct(s) sealed to the furnace casing and terminating outside
the space containing the furnace. [NFPA 54:10.3.7.4]
904.9 Cooling Units Used with Heating Boilers. Cooling coils used with heating boilers shall be installed in accordance
with the following: (1) Boilers, where used in conjunction with refrigeration systems, shall be installed so that the chilled
medium is piped in parallel with the heating boiler with appropriate valves to prevent the chilled medium from entering the
heating boiler. [NFPA 54:10.3.9.1]
(2) 904.9.1 Exposed To Refrigerated Air Circulation. Where hot-water-heating boilers are connected to heating coils
located in air-handling units where they are capable of being can be exposed to refrigerated air circulation, such boiler piping
systems shall be equipped with flow control valves or other automatic means to prevent gravity circulation of the boiler water
during the cooling cycle. [NFPA 54:10.3.9.2]
Note: NFPA 90B meets the requirements for a mandatory reference standard in accordance with Section 33.7.1 of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (905.6 – 905.6.3):
SUBMITTER:

Item # 117

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
905.6 Duct Furnaces Used with Refrigeration Systems. Duct furnaces used with refrigeration systems shall be installed
in accordance with the following: (1) A duct furnace shall not be installed in conjunction with a refrigeration coil where circulation of cooled air is provided by the blower.
Exception: Where the blower has sufficient capacity to overcome the external static resistance imposed by the duct system,
furnace, and the cooling coil and the air throughput necessary for heating or cooling, whichever is greater. [NFPA 54:10.10.6.1]
(2) 905.6.1 In Conjunction with Cooling Appliances. Duct furnaces used in conjunction with cooling appliances shall
be installed in parallel with or on the upstream side of cooling coils to avoid condensation within heating elements. With a
parallel flow arrangement, the dampers or other means used to control the flow of air shall be sufficiently tight to prevent any
circulation of cooled air through the unit.
Exception: Where the duct furnace has been specifically listed for downstream installation. [NFPA 54:10.10.6.2]
(3) 905.6.2 Located Upstream from Cooling Coils. Where duct furnaces are to be located upstream from cooling units,
the cooling unit shall be so designed or equipped as to not develop excessive temperatures or pressures. [NFPA 54:10.10.6.3]
(4) 905.6.3 Heat Exchangers. Where a duct furnace is installed downstream of an evaporative cooler or air washer, the heat
exchanger shall be constructed of corrosion-resistant materials. Stainless steel, ceramic-coated steel, and an aluminum-coated
steel in which the bond between the steel and the aluminum is an iron-aluminum alloy are considered to be corrosion resistant.
Air washers operating with chilled water that deliver air below the dew point of the ambient air at the duct furnace are considered as refrigeration systems. [NFPA 54:10.10.6.4]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (906.2, 906.2.1, 906.4, 906.7, 906.9, 906.11):
SUBMITTER:

Item # 118

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
906.2 Temperature Limit Controls. Floor furnaces shall be provided with temperature limit controls in accordance with the
following requirements: (1) Listed automatically operated floor furnaces shall be equipped with temperature limit controls.
[NFPA 54:10.11.2.1]
(2) 906.2.1 Unlisted Floor Furnaces. Unlisted automatically operated floor furnaces shall be equipped with a temperature
limit control arranged to shut off the flow of gas to the burner in the event the temperature at the warm air outlet register exceeds
350°F (177°C) above room temperature. [NFPA 54:10.11.2.2]
906.4 Placement. The following provisions apply to furnaces that serve one story:
(1) Floor furnaces shall not be installed in the floor of any doorway, stairway landing, aisle, or passageway of any enclosure,
public or private, or in an exitway from any such room or space.
(2) The register of a floor furnace with a horizontal warm air outlet shall not be placed closer than 6 inches (152 mm) (150 mm)
from the nearest wall. A distance of not less than at least 18 inches (457 mm) from two adjoining sides of the floor furnace
register to walls shall be provided to eliminate the necessity of occupants walking over the warm air discharge. The
remaining sides shall be not less than a minimum of 6 inches (152 mm) (150 mm) from a wall. Wall-register models shall
not be placed closer than 6 inches (152 mm) (150 mm) to a corner.
(3) The furnace shall be placed so that a door, drapery, or similar object cannot be nearer is not closer than 12 inches (305 mm)
(300 mm) to any portion of the register of the furnace. [NFPA 54:10.11.4]
906.7 Clearance. The lowest portion of the floor furnace shall have not less than at least a 6 inch (152 mm) (150 mm) clearance from the general ground level. A reduced clearance to not less than a minimum of 2 inches (51 mm) (50 mm) is shall be
permitted, provided the lower 6 inches (152 mm) (150 mm) portion of the floor furnace is sealed by the manufacturer to prevent
entrance of water. Where these clearances are not present, the ground below and to the sides shall be excavated to form a “basinlike” pit under the furnace so that the required clearance is provided beneath the lowest portion of the furnace. A 12 inch (305
mm) (300 mm) clearance shall be provided on the all sides except the control side, that which has shall have an 18 inch (457
mm) (460 mm) clearance. [NFPA 54:10.11.7]
906.9 Seepage Pan. Where the excavation exceeds 12 inches (305 mm) (300 mm) in depth or water seepage is capable of
collecting likely to collect, a watertight copper pan, concrete pit, or other approved suitable material shall be used, unless
approved adequate drainage is provided or the appliance is sealed by the manufacturer to meet this condition. A copper pan shall
be made of not less than 16 ounces per square foot (oz/ft2) (4.9 kg/m2) sheet copper. The pan shall be anchored in place so as to
prevent floating, and the walls shall extend not less than at least 4 inches (102 mm) (100 mm) above the ground level with not
less than at least 6 inches (152 mm) (150 mm) clearance on all sides, except on the control side, which shall have not less than
at least an 18 inches (457 mm) (460 mm) clearance. [NFPA 54:10.11.9]
906.11 Upper-Floor Installations. Listed floor furnaces shall be permitted to be installed in an upper floor, provided the
furnace assembly projects below into a utility room, closet, garage, or similar nonhabitable space. In such installations, the floor
furnace shall be enclosed completely (entirely separated from the nonhabitable space) with means for air intake to meet the
provisions of Section 701.0, with access for servicing, the minimum furnace clearances of not less than 6 inches (152 mm) (150
mm) to all the sides and bottom, and with the enclosure constructed of portland cement plaster or metal lath or other noncombustible material. [NFPA 54:10.11.11]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (907.1 – 907.1.4, 907.2, 907.3, Figure 907.1):
SUBMITTER:

Item # 119

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
907.1 Installation. Wall furnaces shall be installed in accordance with the following: (1) Listed wall furnaces shall be installed
in accordance with their listings and the manufacturer’s installation instructions. Wall furnaces installed in or attached to
combustible material shall be listed for such installation.
(2) 907.1.1 Unlisted Wall Furnaces. Unlisted wall furnaces shall not be installed in or attached to combustible material.
[NFPA 54:10.27.1.2 10.26.1.2]
(3) 907.1.2 Vented Wall Furnaces. Vented wall furnaces connected to a Type B-W gas vent system listed only for a single
story shall be installed only in single-story buildings or the top story of multistory buildings. Vented wall furnaces connected to
a Type B-W gas vent system listed for installation in multistory buildings shall be permitted to be installed in single-story or
multistory buildings. Type B-W gas vents shall be attached directly to a solid header plate that serves as a firestop at that point
and that shall be permitted to be an integral part of the vented wall furnace, as illustrated in Figure 907.1. The stud space in which
the vented wall furnace is installed shall be ventilated at the first ceiling level by installation of the ceiling plate spacers furnished
with the gas vent. Firestop spacers shall be installed at each subsequent ceiling or floor level penetrated by the vent. [NFPA
54:10.27.1.310.26.1.3]
(4) 907.1.3 Direct Vent Wall Furnaces. Direct-vent wall furnaces shall be installed with the vent-air intake terminal in the
outdoors. The thickness of the walls on which the furnace is mounted shall be within the range of wall thickness marked on the
furnace and covered in the manufacturer’s installation instructions. [NFPA 54:10.27.1.410.26.1.4]
(5) 907.1.4 Panels, Grilles, and Access Doors. Panels, grilles, and access doors that are required to be removed for normal
servicing operations shall not be attached to the building. For additional information on the venting of wall furnaces, see Section
802.0 in this code. [NFPA 54:10.27.1.510.26.1.5]
907.2 Location. Wall furnaces shall be located so as not to cause a hazard to walls, floors, curtains, furniture, or doors. Wall
furnaces installed between bathrooms and adjoining rooms shall not circulate air from bathrooms to other parts of the building.
[NFPA 54:10.27.210.26.2]
907.3 Combustion and Circulating Air. Combustion and circulating air shall be provided in accordance with Section 701.0.
[NFPA 54:10.27.310.26.3]
FIGURE 907.1
INSTALLATION OF TYPE B-W GAS VENTS FOR
VENTED WALL FURNACES
[NFPA 54: FIGURE 10.27.1.3 10.26.1.3]

SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (911.2 – 911.2.3, 914.2 – 914.3.3):
SUBMITTER:

Item # 120

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
911.2 Installation. A decorative appliance for installation in a vented fireplace shall be installed only in a vented fireplace
having a working chimney flue and constructed of noncombustible materials. These appliances shall not be thermostatically
controlled. [NFPA 54:10.6.2]:
(1) 911.2.1 Listed Decorative Appliance. A listed decorative appliance for installation in a vented fireplace shall be installed
in accordance with its listing and the manufacturer’s installation instructions.
(2) 911.2.2 In Manufactured Homes. A decorative appliance for installation in a vented fireplace, where installed in a
manufactured home, shall be listed for installation in manufactured homes. [NFPA 54:10.6.2.2]
(3) 911.2.3 Unlisted Decorative Appliance. An unlisted decorative appliance for installation in a vented fireplace shall be
installed in a fireplace having a permanent free opening, based on appliance input rating and chimney height, equal to or greater
than that specified in Table 911.2. [NFPA 54:10.6.2.3]
914.2 Prohibited Installations. Non-recirculating direct gas-fired industrial air heaters shall not be installed in the following
conditions: (1) Non-recirculating direct gas-fired industrial air heaters shall not serve an area containing sleeping quarters.
[NFPA 54:10.8.2.1] (2) Non-recirculating direct gas-fired industrial air heaters shall not recirculate room air. [NFPA 54:10.8.2.1,
10.8.2.2]
914.3 Installation. Installation of direct gas-fired industrial air heaters shall comply with the following requirements: (1) Nonrecirculating direct gas-fired industrial air heaters shall be installed in accordance with the manufacturer’s installation instructions. [NFPA 54:10.8.3.1]
(2) 914.3.1 Industrial or Commercial Occupancies. Non-recirculating direct gas-fired industrial air heaters shall be
installed only in industrial or commercial occupancies. [NFPA 54:10.8.3.2]
(3) 914.3.2 Fresh Air Ventilation. Non-recirculating direct gas-fired industrial air heaters shall be permitted to provide fresh
air ventilation. [NFPA 54:10.8.3.3]
(4) 914.3.3 Access Required. Non-recirculating direct gas-fired industrial air heaters shall be provided with an access for
removal of burners; for replacement of motors, controls, filters, and other working parts; and for adjustment and lubrication of
parts requiring maintenance. [NFPA 54:10.8.3.4]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).

154

UMC 2018 – (914.5, 914.7 – 914.7.2):
SUBMITTER:

Item # 121

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
914.5 Air Supply. All aAir to the non-recirculating direct gas-fired industrial air heater shall be ducted directly from outdoors.
Where outside-air outdoor air dampers or closing louvers are used, they shall be verified to be in the open position prior to main
burner operation. [NFPA 54:10.8.5]
914.7 Relief Openings. The design of the installation shall include approved adequate provisions to permit the non-recirculating direct gas-fired industrial air heater to operate at its rated airflow without overpressurizing the space served by the heater
by taking into account the structure’s designed infiltration rate, properly designed relief openings, or an interlocked powered
exhaust system, or a combination of these methods.: [NFPA 54:10.8.7]
(1) 914.7.1 Infiltration Rate. The structure’s designed infiltration rate and the size of relief opening(s) shall be determined
by approved engineering methods. [NFPA 54:10.8.7.1]
(2) 914.7.2 Louver or Gravity Dampers. Louver or counterbalanced gravity damper relief openings shall be permitted.
Where motorized dampers or closeable louvers are used, they shall be proved to be in their open position prior to main burner
operation. [NFPA 54:10.8.7.2]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (915.2, 915.7 – 915.7.2, 916.2.1.1, 916.2.2):
SUBMITTER:

Item # 122

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
915.2 Prohibited Installations. Recirculating direct gas-fired industrial air heaters shall not be installed in the following
conditions: (1) Recirculating direct gas-fired industrial air heaters shall not serve any area containing sleeping quarters. [NFPA
54:10.9.2.1] (2) Recirculating direct gas-fired industrial air heaters shall not recirculate room air in buildings that contain flammable solids, liquids, or gases,; explosive materials,; or substances that are capable of becoming can become toxic where when
exposed to flame or heat. [NFPA 54:10.9.2.1, 10.9.2.2]
915.7 Relief Openings. The design of the installation shall include adequate provisions to permit the recirculating direct gasfired industrial air heater to operate at its rated airflow without overpressurizing the space served by the heater, by taking into
account the structure’s designed infiltration rate, properly designed relief openings, or an interlocked powered exhaust system,
or a combination of these methods [NFPA 54:10.9.7]:.
(1) 915.7.1 Infiltration Rate. The structure’s designed infiltration rate and the size of relief opening(s) shall be determined
by approved engineering methods. [NFPA 54:10.9.7.1]
(2) 915.7.2 Louver or Gravity Dampers. Louver or counterbalanced gravity damper relief openings shall be permitted.
Where motorized dampers or closeable louvers are used, they shall be proved to be in their open position prior to main burner
operation. [NFPA 54:10.9.7.2]
916.2.1.1 Unvented Room Heaters. Unvented room heaters shall not be installed in bathrooms or bedrooms.
Exceptions:
(1) Where approved by the Authority Having Jurisdiction, one listed wall-mounted unvented room heater equipped with an
oxygen depletion safety shutoff system shall be permitted to be installed in a bathroom, provided that the input rating does
not exceed 6000 Btu/h (1.76 kW) (1760 W) and combustion and ventilation air is provided in accordance with Section
902.2.
(2) Where approved by the Authority Having Jurisdiction, one listed wall-mounted unvented room heater equipped with an
oxygen depletion safety shutoff system shall be permitted to be installed in a bedroom, provided that the input rating does
not exceed 10 000 Btu/h (3 kW) (2930 W) and combustion and ventilation air is provided in accordance with Section 902.2.
[NFPA 54:10.23.110.22.1]
916.2.2 Installations in Institutions. Room heaters shall not be installed in the following occupancies:
(1) Residential board and care
(2) Health care [NFPA 54:10.23.310.22.3]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (917.1, 917.3 – 917.5, 918.2, 918.3, 918.3.1, 918.4, 918.5):
SUBMITTER:

Item # 123

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
917.1 Support. Suspended-type unit heaters shall be safely and adequately supported, with due consideration given to their
weight and vibration characteristics. Hangers and brackets shall be of noncombustible material. [NFPA 54:10.26.1 10.25.1]
917.3 Combustion and Circulating Air. Combustion and circulating air shall be provided in accordance with Section 701.0.
[NFPA 54:10.26.310.25.3]
917.4 Ductwork. A unit heater shall not be attached to a warm air duct system unless listed and marked for such installation.
[NFPA 54:10.26.410.25.4]
917.5 Installation in Commercial Garages and Aircraft Hangars. Unit heaters installed in garages for more than three
motor vehicles or in aircraft hangars shall be of a listed type and shall be installed in accordance with Section 905.8 and Section
905.9. [NFPA 54:10.26.510.25.5]
918.2 Clearance for Unlisted Appliances. Unlisted floor-mounted food service appliances shall be installed to provide a
clearance to combustible material of not less than 18 inches (457 mm) (460 mm) from the sides and rear of the appliance and
from the vent connector and not less than 48 inches (1219 mm) (1.2 m) above cooking tops and at the front of the appliance.
Clearances for unlisted appliances installed in partially enclosed areas such as alcoves shall not be reduced. Where Reduced
clearances for unlisted appliances installed in rooms that are not partially enclosed shall be in accordance with Table 303.10.1.
[NFPA 54:10.12.2]
918.3 Mounting on Combustible Floors. Mounting on combustible floors shall be in accordance with the following: (1)
Listed floor-mounted food service appliances that are listed specifically for installation on floors constructed of combustible
material shall be permitted to be installed on combustible floors in accordance with its listing and the manufacturer’s installation instructions.
(2) 918.3.1 Not Listed For Mounting on Combustible Floors. Floor-mounted food service appliances that are not listed
for mounting on a combustible floor shall be mounted in accordance with Section 918.4 or be mounted in accordance with
one of the following:
(a) (1) Where the appliance is set on legs that provide not less than 18 inches (457 mm) (460 mm) open space under the
base of the appliance or where it has no burners and no portion of any oven or broiler within 18 inches (457 mm) (460
mm) of the floor, it shall be permitted to be mounted on a combustible floor without special floor protection, provided
there is not less than at least one sheet metal baffle is between the burner and the floor.
(b) (2) Where the appliance is set on legs that provide not less than 8 inches (203 mm) (200 mm) open space under the base
of the appliance, it shall be permitted to be mounted on combustible floors, provided the floor under the appliance is
protected with not less than 3⁄8 of an inch (9.5 mm) insulating millboard covered with sheet metal not less than 0.0195
of an inch (0.4953 mm) (0.5 mm) thick. The preceding specified floor protection shall extend not less than 6 inches (152
mm) (150 mm) beyond the appliance on all sides.
(c) (3) Where the appliance is set on legs that provide not less than 4 inches (102 mm) (100 mm) under the base of the appliance, it shall be permitted to be mounted on combustible floors, provided the floor under the appliance is protected with
hollow masonry not less than 4 inches (102 mm) (100 mm) in thickness covered with sheet metal not less than 0.0195
of an inch (0.4953 mm) (0.5 mm) thick. Such masonry courses shall be laid with ends unsealed and joints matched in
such a way as to provide for free circulation of air through the masonry.
(d) (4) Where the appliance does not have legs not less than at least 4 inches (102 mm) (100 mm) high, it shall be permitted
to be mounted on combustible floors, provided the floor under the appliance is protected by two courses of 4 inch (102
mm) (100 mm) hollow clay tile, or equivalent, with courses laid at right angles and with ends unsealed and joints
matched in such a way as to provide for free circulation of air through such masonry courses, and covered with steel
plate not less than 3⁄16 of an inch (4.8 mm) in thickness. [NFPA 54:10.12.3.2]
918.4 Installation on Noncombustible Floors. Listed floor-mountedinstalled food service appliances that are designed
and marked, “For use only in noncombustible locations,” shall be installed on floors of noncombustible construction with
157

noncombustible flooring and surface finish and with no combustible material against the underside thereof, or on noncombustible slabs or arches having no combustible material against the underside thereof. Such construction shall in all cases extend
not less than 12 inches (305 mm) (300 mm) beyond the appliance on all sides. [NFPA 54:10.12.4.1, 10.12.4.2]
918.5 Combustible Material Adjacent to Cooking Top. Listed and unlisted A portion of combustible material adjacent
to a cooking top section of a food service ranges, even though listed for close-to-wall installation, that is not shielded from the
wall by a high shelf, warming closet, and so on, shall be protected as specified in Section 918.2 shall be installed to provide clearance to combustible material of not less than 18 inches (460 mm) horizontally for a distance of not less than up to 2 feet (610
mm) (0.6 m) above the surface of the cooking top where the combustible material is not completely shielded by high shelving,
warming closet, or other system. Reduced combustible material clearances are permitted where protected in accordance with
Table 303.10.1. [NFPA 54:10.12.5]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (920.0, 920.1, 923.1, 923.2, 923.3, 923.4):
SUBMITTER:

Item # 124

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
920.0 Hot Plates and Laundry Stoves.
920.1 General. Hot plates and laundry stoves shall be installed in accordance with the following:
(1) Listed domestic hot plates and laundry stoves installed on combustible surfaces shall be set on their own legs or bases.
They shall be installed with horizontal clearances of not less than 6 inches (152 mm) from combustible material. [NFPA
54:10.14.1]
(2) Unlisted domestic hot plates and laundry stoves shall be installed with horizontal clearances to combustible material of not
less than 12 inches (305 mm). Combustible surfaces under unlisted domestic hot plates and laundry stoves shall be protected
in an approved manner. [NFPA 54:10.14.2]
(3) The vertical distance between tops of domestic hot plates and laundry stoves and combustible materials shall be not less
than 30 inches (762 mm). [NFPA 54:10.14.3]
923.1 Listed Units. Listed open-top broiler units shall be installed in accordance with the manufacturer’s installation instructions. [NFPA 54:10.19.1 10.18.1]
923.2 Unlisted Units. Unlisted open-top broiler units shall be installed in accordance with the manufacturer’s installation
instructions but shall not be installed in combustible material. [NFPA 54:10.19.2 10.18.2]
923.3 Protection Above Domestic Units. Domestic open-top broiler units shall be provided with a metal ventilating hood
not less than 0.0122 of an inch (0.3099 mm) (0.3 mm) thick with a clearance of not less than 1⁄4 of an inch (6.4 mm) (6 mm)
between the hood and the underside of combustible material or metal cabinets. A clearance of not less than at least 24 inches
(610 mm) shall be maintained between the cooking top and the combustible material or metal cabinet, and the hood shall be at
least as wide as the open-top broiler unit and centered over the unit. Listed domestic open-top broiler units incorporating an integral exhaust system and listed for use without a ventilating hood need shall not be required to be provided with a ventilating
hood where if installed in accordance with Section 921.3.2(1). [NFPA 54:10.19.3 10.18.3]
923.4 Commercial Units. Commercial open-top broiler units shall be provided with ventilation in accordance with Chapter
5 NFPA 96. [NFPA 54:10.19.4 10.18.4]
Note: NFPA 96 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (925.2, 925.2.1, Table 925.2.1, 925.3, 925.4, 925.5):
SUBMITTER:

Item # 125

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
925.2 Clearances for Unlisted Appliances. Clearances for Uunlisted illuminating appliances shall be installed with clearances in accordance comply with the following:
(1) Unlisted enclosed illuminating appliances installed outdoors shall be installed with clearances in any direction from
combustible material of not less than 12 inches (305 mm) (300 mm). [NFPA 54:10.16.2.1(1) 10.15.2.1(1)]
(2) Unlisted enclosed illuminating appliances installed indoors shall be installed with clearances in any direction from
combustible material of not less than 18 inches (457 mm) (460 mm). [NFPA 54:10.16.2.1(2) 10.15.2.1(2)]
925.2.1 Open-Flame Type. Clearances for oOpen-flame illuminating appliances shall be installed with clearances in accordance comply with the following:
(1) Unlisted open-flame illuminating appliances installed outdoors shall have clearances from combustible material not less than
that specified in Table 925.2.1. The distance from ground level to the base of the burner shall be not less than a minimum
of 7 feet (2134 mm) (2.1 m) where installed within 2 feet (610 mm) (0.6 m) of walkways. Lesser clearances shall be
permitted to be used where acceptable to the Authority Having Jurisdiction. [NFPA 54:10.16.2.2(1)]
(2) Unlisted open-flame illuminating appliances installed outdoors shall be equipped with a limiting orifice or other limiting
devices that will maintain a flame height consistent with the clearance from combustible material, in accordance with as
given in Table 925.2.1. [NFPA 54:10.16.2.2(2)]
(3) Appliances designed for flame heights in excess of 30 inches (762 mm) (760 mm) shall be permitted to be installed where
if acceptable to the Authority Having Jurisdiction. Such appliances shall be equipped with a safety shutoff device or automatic ignition. [NFPA 54:10.16.2.2(3)]
(4) Unlisted open-flame illuminating appliances installed indoors shall have clearances from combustible material acceptable
to the Authority Having Jurisdiction. [NFPA 54:10.16.2.2(4) 10.15.2.2]
TABLE 925.2.1
CLEARANCES FOR UNLISTED OUTDOOR
OPEN-FLAME ILLUMINATING APPLIANCES
[NFPA 54: TABLE 10.16.2.2 10.15.2.2]

(portions of table not shown remain unchanged)
925.3 Mounting on Buildings. Illuminating appliances designed for wall or ceiling mounting shall be securely attached to
substantial structures in such a manner that they are not dependent on the gas piping for support. [NFPA 54:10.16.3 10.15.3]
925.4 Mounting on Posts. Illuminating appliances designed for post mounting shall be securely and rigidly attached to a post.
Posts shall be rigidly mounted. The strength and rigidity of posts exceeding greater then 3 feet (914 mm) (0.9 m) in height shall
be not less than at least equivalent to that of a 21⁄2 inch (64 mm) diameter post constructed of 0.064 of an inch (1.626 mm) (1.6
mm) thick steel or a 1 inch (25.4 mm) Schedule 40 steel pipe. Posts 3 feet (914 mm) (0.9 m) or less in height shall not be smaller
than a 3⁄4 of an inch (19.1 mm) Schedule 40 steel pipe. Drain openings shall be provided near the base of posts where there is a
possibility of water collecting inside them the posts is possible. [NFPA 54:10.16.4 10.15.4]
925.5 Appliance Pressure Regulators. Where an appliance pressure regulator is not supplied with an illuminating appliance and the service line is not equipped with a service pressure regulator, an appliance pressure regulator shall be installed in
the line serving one or more illuminating appliances. [NFPA 54:10.16.5 10.15.5]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (927.1, 927.4, 927.3.1, 927.5, 928.1, 928.3 – 928.5, 929.1, 929.2):
SUBMITTER:

Item # 126

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
927.1 Support. Suspended-type infrared heaters shall be fixed in position independent of gas and electric supply lines. Hangers
and brackets shall be of noncombustible material. Heaters subject to vibration shall be provided with vibration-isolating hangers.
[NFPA 54:10.18.1 10.17.1]
927.4 927.3 Combustion and Ventilation Air. Combustion and ventilation air for infrared heaters shall be provided in
accordance with the following: (1) Where unvented infrared heaters are used, natural or mechanical means shall be provided to
supply and exhaust not less than at least 4 cubic feet per minute per 1000 British thermal units per hour [(ft3/min)/(1000 Btu/h)]
[0.4 (0.38 (m3/min)/kW]) input of installed heaters. [NFPA 54:10.18.3.110.17.3.1]
(2) 927.3.1 Exhaust Openings. Exhaust openings for removing flue products shall be above the level of the heaters. [NFPA
54:10.18.3.2 10.17.3.2]
927.5 927.4 Installation in Commercial Garages and Aircraft Hangars. Overhead heaters installed in garages for more
than three motor vehicles or in aircraft hangars shall be of a listed type and shall be installed in accordance with Section 905.8
and Section 905.9. [NFPA 54:10.18.4 10.17.4]
928.1 Location. A pool heater shall be located or protected so as to minimize accidental contact of hot surfaces by persons.
[NFPA 54:10.21.1 10.20.1]
928.3 Temperature or Pressure-Limiting Devices. Pool heaters shall be provided with temperature or pressure-limiting
devices in accordance with the following: (1) An unlisted pool heater shall be provided with overtemperature protection or
overtemperature and overpressure protection by means of an approved device(s). [NFPA 54:10.21.3.1 10.20.3.1]
(2) 928.3.1 Pressure Relief Valve. Where a pool heater is provided with over-temperature protection only and is installed
with any device in the discharge line of the heater that is capable of can restricting the flow of water from the heater to the pool
(such as a check valve, shutoff valve, therapeutic pool valving, or flow nozzles), a pressure-relief valve shall be installed either
in the heater or between the heater and the restrictive device. [NFPA 54:10.21.3.2 10.20.3.2]
928.4 Bypass Valves. Where an integral bypass system is not provided as a part of the pool heater, a bypass line and valve
shall be installed between the inlet and outlet piping for use in adjusting the flow of water through the heater. [NFPA 54:10.21.4
10.20.4]
928.5 Venting. A pool heater listed for outdoor installation shall be installed with the venting means supplied by the manufacturer and in accordance with the manufacturer’s installation instructions. [NFPA 54:10.21.510.20.5] (See Section 802.2.4,
Section 802.2.5, Section 802.3.3, and Section 802.8 through Section 802.8.5)
929.1 Clearance. Refrigerators shall be provided with clearances for ventilation at the top and back in accordance with the
manufacturer’s instructions. Where such instructions are not available, not less than at least 2 inches (51 mm) (50 mm) shall be
provided between the back of the refrigerator and the wall and not less than at least 12 inches (305 mm) (300 mm) above the
top. [NFPA 54:10.22.1 10.21.1]
929.2 Venting or Ventilating Kits Approved for Use with a Refrigerator. Where an accessory kit is used for conveying
air for burner combustion or unit cooling to the refrigerator from areas outside the room in which it is located, or for conveying
combustion products diluted with air containing waste heat from the refrigerator to areas outside the room in which it is located,
the kit shall be installed in accordance with the refrigerator manufacturer’s installation instructions. [NFPA 54:10.22.2 10.21.2]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (930.2, 930.3, 931.1, 933.1, 933.1.1, 933.1.2, 933.1.3, 939.1):
SUBMITTER:

Item # 127

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
930.2 Installation on Combustible Floors. Listed gas-fired toilets installed on combustible floors shall be listed for such
installation. [NFPA 54:10.25.210.24.2]
930.3 Vents. Vents or vent connectors that are capable of being contacted during casual use of the room in which the toilet is
installed shall be protected or shielded to prevent such contact. [NFPA 54:10.25.310.24.3]
931.1 General. Appliances installed in manufactured housing after the initial sale shall be listed for installation in manufactured housing, or approved, and shall be installed in accordance with the requirements of this code and the manufacturer’s installation instructions. Appliances installed in the living space of manufactured housing shall be in accordance with the requirements
of Section 701.0. [NFPA 54:10.3010.29]
933.1 General. Permanently fixed in place outdoor open flame decorative appliances shall be installed in accordance with
Section 933.1.1 through Section 933.1.3. [NFPA 54:10.3210.31]
933.1.1 Listed Units. Listed outdoor open flame decorative appliances shall be installed in accordance with the manufacturer’s
installation instructions. [NFPA 54:10.32.110.31.1]
933.1.2 Unlisted Units. Unlisted outdoor open flame decorative appliances shall be installed outdoors in accordance with the
manufacturer’s installation instructions and with clearances to combustible material of not less than 36 inches (914 mm) (910
mm) from the sides. In no case shall the appliance be located under overhead combustible construction. [NFPA 54:10.32.2
10.31.2]
933.1.3 Connection to the Piping System. The connection to the gas piping system shall comply be in accordance with
Section 1313.1(1), Section 1313.1(2), Section 1313.1(4), or Section 1313.1(5). [NFPA 54:10.32.310.31.3]
939.1 General. The installation of compressed natural gas (CNG) fueling (dispensing) systems shall comply with conform to
NFPA 52. [NFPA 54:10.2910.28]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (903.2.4):
SUBMITTER:

Item # 128

Ronald Rice
Self

RECOMMENDATION:
Revise text as follows:
903.2 Gas-Fired Air Conditioners and Heat Pumps. (remaining text unchagned)
903.2.4 Assembly and Installation. Air-conditioning appliances shall be installed in accordance with the manufacturer’s
installation instructions. Unless the appliance is listed for installation on a combustible surface, such as a floor or roof, or unless
the surface is protected in an approved manner, it shall be installed on a surface of noncombustible construction with noncombustible material and surface finish and with no combustible material against the underside thereof. [NFPA 54:10.2.4] Flashing
and stand combination for air conditioning units shall comply with IAPMO PS 120.
Note: IAPMO PS 120 was not developed via an open process having a published development procedure in
accordance with Section 3-3.7.1.2 of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
Section 903.2.4 is proposed to include the requirements for flashing and stand combination for air conditioning units
and reference the approved applicable standard IAPMO PS 120 that covers definition, materials, dimensional tolerances and method of marking or identifying for a/c unit curbs.
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UMC 2018 – (904.11 — 904.13, 1002.4):
SUBMITTER:

Item # 129

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
904.11 Solid-Fuel-Fired Furnaces. Factory-built solid-fuel-fired furnaces shall comply with UL 391 and shall be installed
in accordance with the manufacturer’s installation instructions.
904.12 Oil-Fired Central Furnaces. Oil-fired central furnaces shall comply with UL 727 and shall be installed in accordance
with the manufacturer’s installation instructions.
904.13 Commercial or Industrial Gas Heaters. Commercial or industrial gas-fired heaters shall comply with UL 795 and
shall be installed in accordance with the manufacturer’s installation instructions.
1002.4 Solid-Fuel-Fired Boilers. Solid-fuel-fired boilers shall comply with UL 2523 and shall be installed in accordance
with the manufacturer’s installation instructions.
SUBSTANTIATION:
The proposed modification is basically editorial. The term “Solid Fuel” refers to the method by which the furnace or
heater is operated, not to the product itself as implied in the current code language. The addition of the term “-fired”
clearly defines the intent of these code sections as well as ensure consistency with industry and product standard
terminology.
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UMC 2018 – (905.10, Table 1701.1):
SUBMITTER:

Item # 130

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
905.10 Electric Duct Heaters. Electric duct heaters installed within an air duct shall be listed for such use and labeled in
accordance with UL 1996 and designed for the maximum air temperature. The duct heater and fan shall be interlocked such that
the electric duct heater operates when the fan is operating.
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

UL 1996-2009*

STANDARD TITLE

Electric Duct Heaters (with revisions through June 13, 2014)

APPLICATION

Duct Heaters

REFERENCED
SECTION

905.10

Note: UL 1996 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
Section 905.10 is being revised to identify the standard for listing of duct heaters.
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UMC 2018 – (921.3.2):
SUBMITTER:

Item # 131

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
921.0 Household Cooking Appliances.
921.3.2 Vertical Clearance Above Cooking Top. Household cooking appliances kitchen ranges and cooktops shall have
a vertical clearance above the cooking top of not less than 30 inches (762 mm) to combustible material or metal cabinets.
Exceptions:
(1) A minimum clearance of 24 inches (610 mm) is permitted where one of the following is installed:
(1 a) The underside of the combustible material or metal cabinet above the cooking top is protected with not less than 1⁄4 of
an inch (6.4 mm) insulating millboard covered with sheet metal not less than 0.0122 of an inch (0.3099 mm) thick.
(2 b) A metal ventilating hood of sheet metal not less than 0.0122 of an inch (0.3099 mm) thick is installed above the cooking
top with a clearance of not less than 1⁄4 of an inch (6.4 mm) between the hood and the underside of the combustible material or metal cabinet, and the hood is as wide as the appliance and is centered over the appliance.
(3 2) A listed cooking appliance or microwave oven installed over a listed cooking appliance household kitchen range or cooktop
shall be in accordance with the terms of the upper appliance’s listing and the manufacturer’s installation instructions.
Microwave ovens shall comply with UL 923.
SUBSTANTIATION:
Section 921.3.2 has been reformatted to clarify the exceptions to the clearances above the household cooking appliances. This also clarifies the clearances are for ranges and cooktops, and do not apply to open broilers or ovens.
Microwave ovens listed for use above a cooktop can be less than 24 inches in clearance above.
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UMC 2018 – (904.14):
SUBMITTER:

Item # 132

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Add new text as follows:
904.0 Central Heating Boilers and Furnaces.
904.14 Electric Central Furnaces. Electric central heating furnaces shall comply with UL 1995 and shall be installed in
accordance with the manufacturer’s installation instructions.
Note: UL 1995 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
Requirements for solid-fuel fired furnaces, oil-fired central furnaces, and gas-fired central furnaces are currently
provided in Chapter 9 of the UMC. This proposal adds requirements for electric central heating furnaces that are
currently lacking in the code. Such reference is necessary to assist the end user and the AHJ in regards to what listing
the electric central furnace is needed to assure the health and safety of the public.
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UMC 2018 – (932.4, Table 1701.1):
SUBMITTER:

Item # 133

Marguerite Carroll
Underwriters Laboratories (UL), LLC

RECOMMENDATION:
Revise text as follows:
932.0 Small Ceramic Kilns.
932.4 Electrical Equipment. All electrical equipment used as part of, or in connection with, the installation of a kiln shall
be in accordance with the requirements in the electrical code. Electric kilns shall be listed and labeled in accordance with UL
499.
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

UL 499-2014*

Electric Heating Appliances

STANDARD TITLE

APPLICATION

Kilns

REFERENCED
SECTION

932.4

Note: UL 499 meets the requirements for a mandatory reference standard in accordance with Section 33.3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
Section 932.4 is being revised to identify the standard for listing electric kilns. Currently, the UMC does not provide
any guidance in regards to the listing requirements for electric kilns.
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UMC 2018 – (1003.3):
SUBMITTER:

Item # 134

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
1003.3 Gauges. A sSteam boilers shall be provided with a pressure gauge and a water level glass. A wWater boilers shall be
provided with a pressure gauge and a temperature gauge. Automatic boilers shall be equipped with the following gauges, as applicable:
(1) Oil temperature
(2) Oil suction pressure
(3) High and low gas pressure
(4) Stack temperature
(5) Windbox pressure
SUBSTANTIATION:
As written, this section requires that all automatic boilers be equipped with all five gauges listed (oil temperature, oil
suction pressure, etc.), but these gauges are specific to different boiler types (e.g. oil temperature gauges are only
applicable to oil boilers) and should not be required for all automatic boilers. Adding “as applicable” means the gauges
are only required for the boiler types for which they are applicable. Note that the phrase “as applicable” was included
in the 2012 version and inadvertently removed when this section was relocated to Chapter 10. The changes to the
first two sentences are to fix grammar mistakes.
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UMC 2018 – (1005.0 – 1005.3, 1206.3):
SUBMITTER:

Item # 135

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1005.0 Safety or Relief Valve Discharge.
1005.1 General. Pressurized vessels or boilers shall be provided with overpressure protection by means of a listed pressure
relief valve installed in accordance with the manufacturer’s installation instructions.
1005.2 1005.1 Discharge Piping. The discharge piping serving a temperature relief valve, pressure relief valve shall be in
accordance with Section 1206.2., or combination of both shall have no valves, obstructions, or means of isolation and provided
with the following:
(1) Equal to the size of the valve outlet and shall discharge full size to the flood level of the area receiving the discharge and
pointing down.
(2) Materials shall be rated at not less than the operating temperature of the system and approved for such use.
(3) Discharge pipe shall discharge independently by gravity through an air gap into the drainage system or outside of the building
with the end of the pipe not exceeding 2 feet (610 mm) and not less than 6 inches (152 mm) above the ground and pointing
downwards.
(4) Discharge in such a manner that does not cause personal injury or structural damage.
(5) No part of such discharge pipe shall be trapped or subject to freezing.
(6) The terminal end of the pipe shall not be threaded.
(7) Discharge from a relief valve into a water heater pan shall be prohibited.
1005.3 Splash Shield. Where the operating temperature exceeds 212°F (100°C), the discharge pipe shall be installed with a
splash shield or centrifugal separator.
(renumber remaining sections)
1206.32 Discharge Piping. The discharge piping serving a temperature relief valve, pressure relief valve, or combination of
both shall be installed in accordance with the following:
(1) have no No valves, obstructions, or means of isolation shall be installed between the relief valve and the heat producing
device; or on the discharge pipe between the safety valve and the atmosphere. and be provided with the following:
(12) Pipe size shall be eEqual to the size of the valve outlet and shall discharge full size to the termination flood level of the area
receiving the discharge and pointing down.
(23) Materials shall be rated at not less than the operating temperature of the system and approved for such use.
(34) Discharge pipe shall discharge independently by gravity through an air gap into the waste receptor drainage system or
outside of the building, pointing down. with tThe end of the pipe shall terminate not more than 6 inches (152 mm) above
the waste receptor, not exceeding 2 feet (610 mm) and not less than 6 inches (152 mm) above the ground and above the
flood level in flood hazard areas and pointing downwards.
(45) Discharge in such a manner that does not cause personal injury or structural damage. Where the operating temperature
exceeds 212°F (100°C), a splash shield or centrifugal separator shall be provided.
(56) No part of such discharge pipe shall be trapped or subject to freezing.
(67) The terminal end of the pipe shall not be threaded.
(78) Discharge from a relief valve into a water heater pan shall be prohibited.
SUBSTANTIATION:
(1) Clarification is being added of where valves cannot be located which are similar to Section 904.6.
(2) The discharge language in Section 1206.3 has been revised for improvements in accordance with the following:
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(a)
(b)
(d)
(e)

Proper elevation, where above a waste receptor, has been revised as 2 feet is too high.
The flood level requirements have been moved to the termination portion of Section 1206.3.
Section 1206.3 was revised for grammatical improvements.
Item (4) regarding “personal injury or structural damage” is vague and not enforceable and basically the
requirements of this section are spelling out how to discharge the relief in a manner that does not cause injury
or damage.
(3) Section 1005.1 has been deleted since it is a repeat of what is already indicated in Chapter 12. Chapter 12
applies to all hydronic systems including heating systems.
(4) Section 1005.2 has been revised to address the end user to Section 1206.2 for the discharge requirements of
pressure relief valve. There is no need to be repetitive.
(5) Section 1005.3 has been relocated to new Item (5) of Section 1206.3.
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UMC 2018 – (1102.1, Table 1701.1):
SUBMITTER:

Item # 136

Jeffrey Shapiro
International Code Consultants/Rep. International Institute of Ammonia Refrigeration

RECOMMENDATION:
Revise text as follows:
1102.0 Refrigeration Systems.
1102.1 General. Refrigeration systems shall comply with this chapter and ASHRAE 15.
Exception: Ammonia refrigeration systems shall comply with IIAR 2, IIAR 3, IIAR 4, and IIAR 5.
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

IIAR 4-2015*

STANDARD TITLE

Installation of Closed-Circuit Ammonia Refrigeration Systems

APPLICATION

REFERENCED
SECTIONS

Ammonia Refrigera- 1102.1
tion

Note: IIAR 4 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
Section 1102.1 is being modified to incorporate IIAR 4, which is the ANSI standard governing installation of
closed-circuit ammonia refrigeration systems.
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UMC 2018 – (1102.1, 1102.2):
SUBMITTER:

Item # 137

Jeffrey Shapiro
International Code Consultants/Rep. International Institute of Ammonia Refrigeration

RECOMMENDATION:
Revise text as follows:
1102.0 Refrigeration Systems.
1102.1 General. Refrigeration systems using a refrigerant other than ammonia shall comply with this chapter and ASHRAE
15.
1102.2 Ammonia Refrigeration Systems. Exception: Refrigeration systems using Aammonia as the refrigerant refrigeration systems shall comply with IIAR 2, IIAR 3, and IIAR 5 and shall not be required to comply with this chapter.
(renumber remaining sections)
SUBSTANTIATION:
In the 2015 code cycle, the Technical Committee acted to exclude ammonia refrigeration systems from Chapter 11
by adding the exception to Section 1102.1. The intent of this proposal is to move the same provisions into a code
section, rather than using the exception format, and clarify the intended application of the UMC to ammonia systems.
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UMC 2018 – (1102.1):
SUBMITTER:

Item # 138

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
1102.0 Refrigeration Systems.
1102.1 General. Refrigeration systems shall comply with this chapter and ASHRAE 15.
Exception: Ammonia refrigeration systems shall comply with IIAR 2, IIAR 3, and IIAR 5.
SUBSTANTIATION:
ASHRAE Standard 15 is the source of most of the wording in Chapter 11 so deleting the reference has little substantive impact. But over time the two have diverged somewhat and it makes it difficult for designers to have to go through
both documents and decide which sections have been “modified.” As an example, the refrigerant alarm setpoints
between the two differ: the UMC specified and lists the OEL while Standard 15 specifies (but does not list) the
TLV/TWA - data which are hard to find. So determining compliance is difficult for both designer and code official, and
both would have to purchase ASHRAE 15. If there are parts of ASHRAE 15 that IAPMO wants to add to Chapter 11,
it should extract them just as other ASHRAE and ANSI standards have been extracted. For instance, the UMC does
not say “comply with NFPA 54;” or “comply with NFPA 96;” the relevant sections are extracted instead.
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UMC 2018 – (Table 1102.2, 1106.1.4, 1106.6, 1107.2,
Table 1113.5, 1114.1, Table 1116.2):
SUBMITTER:

Item # 139

Jeffrey Shapiro
International Code Consultants/Rep. International Institute of Ammonia Refrigeration

RECOMMENDATION:
Revise text as follows:
TABLE 1102.2
REFRIGERANT GROUPS, PROPERTIES, AND ALLOWABLE QUANTITIES8
[ASHRAE 34: TABLE 4-1, TABLE 4-2]
REFRIGERANT

CHEMICAL FORMULA3

R-717

NH3

CHEMICAL NAME1
(COMPOSITION FOR
BLENDS)

For SI units: 1 pound = 0.453 kg, 1 cubic foot = 0.0283 m3
Notes:

Ammonia

SAFETY GROUP7

OEL2 (PPM)

B2L

25

POUNDS PER 1000
CUBIC FEET OF SPACE

0.014

1

The preferred name is followed by the popular name in parenthesis.

3

Azeotropic refrigerants exhibit some segregation of components at conditions of temperature and pressure other than those at which they were formulated. The extent
of segregation depends on the particular azeotrope and hardware system configuration.

2

4
5
6
7
8

The OEL are 8-hour TWA; a C designation denotes a ceiling limit.

The exact composition of this azeotrope is in question and additional experimental studies are needed.

R-507, R-508, and R-509 shall be permitted as alternative designations for R-507A, R-508A, and R-509A due to a change in designations after assignment of R-500
through R-509. Corresponding changes were not made for R-500 through R-506.
The amount of refrigerant per occupied space values for these refrigerant blends are approximated in the absence of adequate data for a component comprising less
than 4 percent m/m of the blend and expected to have a small influence in an acute, accidental release.
Refrigerant flammability classification of Class 2L shall comply with the requirements for flammability classification of Class 2.

In accordance with Section 1102.2, ammonia refrigeration systems are not regulated by this chapter. R-717 (ammonia) is included in this table because the
table is extracted from ASHRAE 15 and is not capable of being modified.

1106.1.4 A1 Refrigerant. The system contains other than a Group A1 refrigerant.
Exceptions:
(1) Lithium bromide absorption systems using water as the refrigerant.
(2) Ammonia-water absorption unit systems installed outdoors, provided that the quantity of refrigerant in a single system does not
exceed Table 1102.2 amounts and the discharge is shielded and dispersed.
(32) Systems containing less than 300 pounds (136.1 kg) of refrigerant R-123 and located in an approved exterior location.
(4) Systems containing less than 35 pounds (15.9 kg) of refrigerant R-717 and located in an approved exterior location.
Refrigeration machinery rooms shall house refrigerant-containing portions of the system other than the piping and evaporators
permitted by Section 1104.4, discharge piping required of this chapter, and cooling towers regulated by Part II of this chapter, and their
essential piping.

1106.6 Combustion Air. No open flames that use combustion air from the machinery room shall be installed where refrigerant is
used. Combustion equipment shall not be installed in the same machinery room with refrigerant-containing equipment except under
one of the following conditions:
(1) Combustion air shall be ducted from outside the machinery room and sealed in such a manner as to prevent refrigerant leakage from
entering the combustion chamber.
(2) A refrigerant detector, that is in accordance with Section 1106.4, shall be installed to automatically shut down the combustion
process in the event of refrigerant leakage.
Exceptions:
(1) Machinery rooms where carbon dioxide (R-744) or water (R-718) is the refrigerant.
(2) Machinery rooms where ammonia (R-717) is the refrigerant and internal combustion engines are used as the prime mover for the
compressors. [ASHRAE 15:8.11.6]
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1107.2 Refrigeration Machinery Rooms. Refrigeration machinery rooms shall be provided with dedicated mechanical
exhaust systems. The exhaust systems shall have the capacity to provide emergency purge of escaping refrigerant at a rate of
30 air changes per hour (ACH) for ammonia, or for other refrigerants as determined in accordance with Equation 1107.2:
Q = 100 √G

(Equation 1107.2)

Where:
Q = Air flow rate, cubic feet per minute.
G = Refrigerant mass in largest system, pounds.

For SI units: 1 cubic foot per minute = 0.00047 m3/s, 1 pound = 0.453 kg
TABLE 1113.5
RELIEF DEVICES CAPACITY FACTOR*
[ASHRAE 15: TABLE 9.7.5]

Other applications:
R-717

REFRIGERANT

*

VALUE OF f

0.5

In accordance with Section 1102.2, ammonia refrigeration systems are not regulated by this
chapter. R-717 (ammonia) is included in this table because the table is extracted from
ASHRAE 15 and is not capable of being modified.

(portions of table not shown remain unchanged)
1114.1 General. Systems containing other than Group A1 or B1 refrigerants shall discharge to atmosphere through an approved
flaring device.
Exceptions:
(1) Ammonia absorption systems serving a single dwelling unit.
(21) Where the Authority Having Jurisdiction determines upon review of a rational engineering analysis that fire, health, or environmental hazards will not result from the proposed atmospheric release.
(32) Lithium bromide absorption system using water as the refrigerant.
TABLE 1116.2
FIELD LEAK TEST PRESSURES (psig)*

7172

REFRIGERANT NUMBER

235

HIGHSIDE WATER COOLED

390

HIGHSIDE AIR COOLED

235

LOWSIDE

(portions of table not shown remain unchanged)
SUBSTANTIATION:
At the time of the Technical Committee’s public comment meeting for the 2015 UMC, IIAR 2-2014 was still pending
completion, and the TC delayed approval of some changes recommended by the public comment to Item #242 to
retain some ammonia regulations in the 2015 UMC. IIAR 2-2014 has since been completed and published and has
been submitted for updated cross-reference by the UMC under a separate proposal. With the 2018 UMC referencing
the updated version of IIAR 2, regulations for ammonia are no longer needed in Chapter 11 based on the exception
for ammonia systems in Section 1102.1.
Section 1104.5 and Section 1106.6 were previously designated as extracted from ASHRAE 15, but with the recommended change, the extract designation is recommended for deletion. There is no particular reason for this text to
be extracted vs. being sourced in the UMC with the suggested change.
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UMC 2018 – (1103.1.1, 1104.2.3.3, 1104.3, 217.0):
SUBMITTER:

Item # 140

Jay Peters
Codes and Standards International/Rep. Honeywell

RECOMMENDATION:
Revise text as follows:
1103.0 Classification.
1103.1.1 Safety Group. Table 1102.2 classifies refrigerants by toxicity and flammability, and assigns safety groups using
combinations of toxicity class and flammability class. For the purposes of this chapter, the refrigerant Groups A1, A2L, A2, A3,
B1, B2L, B2, and B3 shall be considered to be individual and distinct safety groups. Each refrigerant is assigned into not more
than one group.
1104.2 Refrigerant Concentration Limit. (remaining text unchanged)
1104.2.3.3 Supply and Return Ducts. The volume of the supply and return ducts and plenums shall be included where calculating the refrigerant quantity concentration limit in the system. [ASHRAE 15:7.3.2.3]
1104.3 Institutional Occupancies. The amounts shown in Table 1102.2 shall be reduced by 50 percent for the areas of
institutional occupancies. The total of Group A2, A2L, B2, B2L, A3, and B3 refrigerants in equipment and storage shall not
exceed 550 pounds (249.5 kg) in the occupied areas and machinery rooms of institutional occupancies. [ASHRAE 15:7.2.1]
217.0
Occupational Exposure Limit (OEL). The time-weighted average (TWA) concentration for a normal 8-hour workday and
a 40-hour workweek to which nearly all workers can be repeatedly exposed without adverse effect, based on the OSHA PEL,
ACGIH TLV-TWA, AIHA TERA OARS- WEEL, or consistent value. [ASHRAE 34:3]
SUBSTANTIATION:
(Substantiation attachments are located in Section VII of this monograph.)
These modifications are intended to bring consistency with similar provisions proposed in the ASHRAE 15 through
the update APR public review and update process as well as the fire code development process. Most are simply
editorial changes addressing A2L refrigerants already included in the code as well as Table 1102.2.
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UMC 2018 – (1104.4, 1104.5):
SUBMITTER:

Item # 141

Jay Peters
Codes and Standards International/Rep. Honeywell

RECOMMENDATION:
Revise text as follows:
1104.0 Requirements for Refrigerant and Refrigeration System Use.
1104.4 Industrial Occupancies and Refrigerated Rooms. Section 1104.2 shall not apply in industrial occupancies and
refrigerated rooms where in accordance with the following:
(1) The space(s) containing the machinery is (are) shall be separated from other occupancies by tight construction with tightfitting doors.
(2) Access is restricted to authorized personnel.
(3) The floor area per occupant is not less than 100 square feet (9.29 m2).
Exception: The minimum floor area shall not apply where the space is provided with egress directly to the outdoors or into
approved building exits.
(4) Refrigerant detectors are installed with the sensing location and alarm level as required in refrigeration machinery rooms
in accordance with Section 1106.4.
(5) Open flames and surfaces exceeding 800°F (427°C) shall not be permitted where a Group A2, B2, A3, or B3 refrigerant,
other than R-717 (ammonia), is used.
(6) Open flames and surfaces exceeding 1292°F (700°C) shall not be permitted where Group A2L or Group B2L refrigerant is
used.
(67) Electrical equipment that is in accordance with Class 1, Division 2, of NFPA 70 where the quantity of a Group A2, B2, A3,
or B3 refrigerant other than R-717 (ammonia) in an independent circuit is capable of exceeding 25 percent of the lower flammability limit (LFL) upon release to the space based on the volume determined in accordance with Section 1104.2.1 through
Section 1104.2.3.
(78) Refrigerant containing parts in systems exceeding 100 horsepower (74.6 kW) compressor drive power, except evaporators
used for refrigeration or dehumidification, condensers used for heating, control and pressure-relief valves for either, and
connecting piping, are located in a machinery room or outdoors. [ASHRAE 15:7.2.2]
1104.5 Flammable Refrigerants. The total of Group A2, B2, A3, and B3 refrigerants, other than R-717 (ammonia), in equipment and storage shall not exceed 1100 pounds (498.9 kg) without approval by the Authority Having Jurisdiction. [ASHRAE
15:7.5.1.1]
Exception: Institutional occupancies shall not exceed the limit in Section 1104.3.
SUBSTANTIATION:
(Substantiation attachments are located in Section VII of this monograph.)
These modifications are intended to bring consistency with similar provisions proposed in the ASHRAE 15 through
the update APR public review and update process as well as the fire code development process. Most are simply
editorial changes addressing A2L refrigerants already included in the code as well as Table 1102.2.
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UMC 2018 – (1104.4, 1104.5):
SUBMITTER:

Item # 142

Julius A. Ballanco, P.E.
JB Engineering and Code Consulting, P.C./Rep. Daikin US

RECOMMENDATION:
Revise text as follows:
1104.0 Requirements for Refrigerant and Refrigeration System Use.
1104.4 Industrial Occupancies and Refrigerated Rooms. Section 1104.2 shall not apply in industrial occupancies and
refrigerated rooms where in accordance with the following:
(1) The space(s) containing the machinery is (are) separated from other occupancies by tight construction with tight-fitting
doors.
(2) Access is restricted to authorized personnel.
(3) The floor area per occupant is not less than 100 square feet (9.29 m2).
Exception: The minimum floor area shall not apply where the space is provided with egress directly to the outdoors or into
approved building exits.
(4) Refrigerant detectors are installed with the sensing location and alarm level as required in refrigeration machinery rooms
in accordance with Section 1106.4.
(5) Open flames and surfaces exceeding 800°F (427°C) shall not be permitted where a Group A2, B2, A3, or B3 refrigerant,
other than R-717 (ammonia), is used.
(6) Electrical equipment that is in accordance with Class 1, Division 2, of NFPA 70 where the quantity of a Group A2, B2, A3,
or B3 refrigerant other than R-717 (ammonia) in an independent circuit is capable of exceeding 25 percent of the lower flammability limit (LFL) upon release to the space based on the volume determined in accordance with Section 1104.2.1 through
Section 1104.2.3. Where Group A2L refrigerant is used, the requirements of Class 1, Division 2, of NFPA 70 shall not
apply, providing the ventilation is in accordance with the requirements of Section 1107.0.
(7) Refrigerant containing parts in systems exceeding 100 horsepower (74.6 kW) compressor drive power, except evaporators
used for refrigeration or dehumidification, condensers used for heating, control and pressure-relief valves for either, and
connecting piping, are located in a machinery room or outdoors. [ASHRAE 15:7.2.2]
1104.5 Flammable Refrigerants. The total of Group A2, B2, A3, and B3 refrigerants, other than A2L refrigerants and R717 (ammonia), shall not exceed 1100 pounds (498.9 kg) without approval by the Authority Having Jurisdiction. [ASHRAE
15:7.5.1.1]
SUBSTANTIATION:
ASHRAE 34 created a subclass identified as 2L to recognize refrigerants that have a lower burning velocity measurement. These refrigerants are considered safer than refrigerants that have a flammability classification of 2. The
2L optional subclass is assigned to a refrigerant when the burning velocity is less than, or equal to, 3.9 inches per
second or 10 cm per second when tested at 73.4°F.
A series of proposed changes have been submitted to ASHRAE 15 to address A2L refrigerants. This change to the
Mechanical Code is consistent with those proposed changes.
Five points have been identified by stakeholders as being necessary to recognize the special requirements for A2L
refrigerants. Those points are:
• Refrigerant detection system
• Refrigerant piping standards
• Components which may be a source of ignition
• Hot surfaces in the area
• Limitations on refrigerant charge.
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These issues have been addressed in this proposed change. Certain UMC requirements address some of these
issues already, specifically refrigerant piping standards and hot surfaces in the area.
While ASHRAE 34 makes a distinction between Class 2 and Subclass 2L, the only 2L refrigerant currently recognized in the code for its lower flammability is ammonia. This change will extend similar safeguards to other 2L refrigerants, effectively mitigating the fire hazards associated with 2L refrigerants.
The changes that are proposed add requirements to address the safe use of A2L refrigerants in commercial and residential systems. The proposed modifications follow some of the modifications to the standard that have been made
for ammonia, a B2L refrigerant. Similar levels of safety are proposed in these changes.
The change to Section 1104.4 adds a provision to exclude the use of A2L refrigerants from having to comply with
Class 1, Division 2 of the National Electrical Code. This exclusion is similar to the exclusion already provided for
ammonia refrigerants. The ventilation system would be required to maintain the environment to less than or equal to
25 percent of the lower flammability limit. This provides a factor of safety of 4.
Section 1104.5 limits the use of A2 refrigerants to 1,100 pounds (500 kg) in total unless approved by the AHJ. With
the lower flammability of A2L refrigerants, this restriction should not apply. A2L are excluded from this limitation in the
proposed change similar to ammonia which is a B2L refrigerant.
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UMC 2018 – (1104.4, 1104.5):
SUBMITTER:

Item # 143

Jeffrey Shapiro
International Code Consultants/Rep. International Institute of Ammonia Refrigeration

RECOMMENDATION:
Revise text as follows:
1104.0 Requirements for Refrigerant and Refrigeration System Use.
1104.4 Industrial Occupancies and Refrigerated Rooms. Section 1104.2 shall not apply in industrial occupancies and refrigerated rooms where in accordance with the following:
(1) The space(s) containing the machinery is (are) separated from other occupancies by tight construction with tight-fitting doors.
(2) Access is restricted to authorized personnel.
(3) The floor area per occupant is not less than 100 square feet (9.29 m2).
Exception: The minimum floor area shall not apply where the space is provided with egress directly to the outdoors or into
approved building exits.
(4) Refrigerant detectors are installed with the sensing location and alarm level as required in refrigeration machinery rooms in accordance with Section 1106.4.
(5) Open flames and surfaces exceeding 800°F (427°C) shall not be permitted where a Group A2, B2, A3, or B3 refrigerant, other
than R-717 (ammonia), is used.
(6) Electrical equipment that is in accordance with Class 1, Division 2, of NFPA 70 where the quantity of a Group A2, B2, A3, or B3
refrigerant other than R-717 (ammonia) in an independent circuit is capable of exceeding 25 percent of the lower flammability
limit (LFL) upon release to the space based on the volume determined in accordance with Section 1104.2.1 through Section
1104.2.3.
(7) Refrigerant containing parts in systems exceeding 100 horsepower (74.6 kW) compressor drive power, except evaporators used
for refrigeration or dehumidification, condensers used for heating, control and pressure-relief valves for either, and connecting
piping, are located in a machinery room or outdoors.[ASHRAE 15:7.2.2]
1104.5 Flammable Refrigerants. The total of Group A2, B2, A3, and B3 refrigerants, other than R-717 (ammonia), shall not
exceed 1100 pounds (498.9 kg) without approval by the Authority Having Jurisdiction. [ASHRAE 15:7.5.1.1]
SUBSTANTIATION:
At the time of the Technical Committee’s public comment meeting for the 2015 UMC, IIAR 2-2014 was still pending
completion, and the TC delayed approval of some changes recommended by the public comment to Item #242 to
retain some ammonia regulations in the 2015 UMC. IIAR 2-2014 has since been completed and published and has
been submitted for updated cross-reference by the UMC under a separate proposal. With the 2018 UMC referencing
the updated version of IIAR 2, regulations for ammonia are no longer needed in Chapter 11 based on the exception
for ammonia systems in Section 1102.1.
Section 1104.5 and Section 1106.6 were previously designated as extracted from ASHRAE 15, but with the recommended change, the extract designation is recommended for deletion. There is no particular reason for this text to
be extracted vs. being sourced in the UMC with the suggested change.
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UMC 2018 – (1104.6):
SUBMITTER:

Item # 144

Jay Peters
Codes and Standards International/Rep. Honeywell

RECOMMENDATION:
Revise text as follows:
1104.0 Requirements for Refrigerant and Refrigeration System Use.
1104.6 Applications for Human Comfort and for Nonindustrial Occupancies. In nonindustrial occupancies, Group
A2, A3, B1, B2, B2L and B3 refrigerants shall not be used in high-probability systems for human comfort.
SUBSTANTIATION:
(Substantiation attachments are located in Section VII of this monograph.)
These modifications are intended to bring consistency with similar provisions proposed in the ASHRAE 15 through
the update APR public review and update process as well as the fire code development process. Most are simply
editorial changes addressing A2L refrigerants already included in the code as well as Table 1102.2.
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UMC 2018 – (1104.6):
SUBMITTER:

Item # 145

Julius A. Ballanco, P.E.
JB Engineering and Code Consulting, P.C./Rep. Daikin US

RECOMMENDATION:
Revise text as follows:
1104.0 Requirements for Refrigerant and Refrigeration System Use.
1104.6 Applications for Human Comfort and for Nonindustrial Occupancies. In nonindustrial occupancies, Group
A2, A3, B1, B2, and B3 refrigerants, other than A2L Refrigerants, shall not be used in high-probability systems for human comfort.
SUBSTANTIATION:
ASHRAE 34 created a subclass identified as 2L to recognize refrigerants that have a lower burning velocity measurement. These refrigerants are considered safer than refrigerants that have a flammability classification of 2. The
2L optional subclass is assigned to a refrigerant when the burning velocity is less than, or equal to, 3.9 inches per
second or 10 cm per second when tested at 73.4°F.
A series of proposed changes have been submitted to ASHRAE 15 to address A2L refrigerants. This change to the
Mechanical Code is consistent with those proposed changes.
Five points have been identified by stakeholders as being necessary to recognize the special requirements for A2L
refrigerants. Those points are:
• Refrigerant detection system
• Refrigerant piping standards
• Components which may be a source of ignition
• Hot surfaces in the area
• Limitations on refrigerant charge.
These issues have been addressed in this proposed change. Certain UMC requirements address some of these
issues already, specifically refrigerant piping standards and hot surfaces in the area.
While ASHRAE 34 makes a distinction between Class 2 and Subclass 2L, the only 2L refrigerant currently recognized in the code for its lower flammability is ammonia. This change will extend similar safeguards to other 2L refrigerants, effectively mitigating the fire hazards associated with 2L refrigerants.
The changes that are proposed add requirements to address the safe use of A2L refrigerants in commercial and residential systems. The proposed modifications follow some of the modifications to the standard that have been made
for ammonia, a B2L refrigerant. Similar levels of safety are proposed in these changes.
The most important part of this proposed change is the modification to Section 1104.6. As currently written, A2L
refrigerants cannot be used in high-probability systems for human comfort. While this section was originally written
for A2 and other refrigerants, it is inappropriate for A2L refrigerants. The subclass A2L is a much safer refrigerant than
A2 refrigerants. The fire potential is significantly reduced. As such, A2L refrigerants should be permitted for highprobability systems used for human comfort.
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UMC 2018 – (1104.7, 1104.8, 1113.5, 220.0):
SUBMITTER:

Item # 146

Jay Peters
Codes and Standards International/Rep. Honeywell

RECOMMENDATION:
Revise text as follows:
1104.0 Requirements for Refrigerant and Refrigeration System Use.
1104.7 Refrigerant Type Designation and Purity. Refrigerants shall be of a type designation specified by the equipment
manufacturer unless converted in accordance with Section 1104.8. Unless otherwise specified by the equipment manufacturer,
rRefrigerants used in new equipment shall be of a purity in accordance with AHRI 700 unless otherwise specified by the manufacturer.
1104.8 Changing Refrigerants. A change in the type of refrigerant in a system shall not be made without notifying the
Authority Having Jurisdiction, the user, and due observance of safety requirements. The refrigerant being considered shall be
evaluated for suitability. [ASHRAE 15:5.3] Replacing the refrigerant in a system with a different refrigerant designation shall
not be made without approval from the Authority Having Jurisdiction, the user, and adherence to applicable safety requirements. In case of a refrigerant change that results in a different refrigerant safety group, the system shall be made to comply with
this chapter. When the refrigerant is changed to another refrigerant within the same safety group, the system shall comply with
the regulations that were applicable to the existing system.
1113.0 Overpressure Protection.
1113.5 Discharge Capacity. The minimum required discharge capacity of the pressure-relief device or fusible plug for a pressure vessel shall be determined in accordance with Equation 1113.5:
C =ƒDL

(Equation 1113.5)

Where:
C = Minimum required discharge capacity of the relief device expressed as mass flow of air, pounds per minute (kg/s).
D = Outside diameter of vessel, feet (m).
L = Length of vessel, feet (m).
f = Factor dependent upon type of refrigerant designation from Table 1113.5.
Where combustible materials are used within 20 ft (6096 mm) of a pressure vessel, the value of f shall be multiply by 2.5.
Equation 1113.5 is based on fire conditions, other heat sources shall be calculated separately. Where one pressure-relief device
or fusible plug is used to protect more than one pressure vessel, the required capacity shall be the sum of the capacity required
for every pressure vessel. [ASHRAE 15:9.7.5]
220.0
Refrigerant Designation. The unique identifying alphanumeric value assigned to an individual refrigerant.
SUBSTANTIATION:
(Substantiation attachments are located in Section VII of this monograph.)
This proposal is intended to update the UMC to reflect the latest editorial changes in ASHRAE 15 related to the
industry accepted term; “refrigerant designation” instead of “refrigerant type.” This clarifies the importance of following
minimum safety precautions when changing refrigerant designations. This is especially important with the wide usage
of A2L refrigerants now taking place. There is not significant substantive technical changes intended with this
proposal.
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UMC 2018 – (1106.0 – 1106.1.4, 1106.4 – 1106.6, 1106.8, 1107.0 – 1107.8, 1125.1):
SUBMITTER:

Item # 147

Jay Peters
Codes and Standards International/Rep. Honeywell

RECOMMENDATION:
Revise text as follows:
1106.0 Refrigeration Machinery Rooms.
1106.1 Where Required. Refrigeration systems shall be provided with a refrigeration machinery room where the conditions
as outlined in Section 1106.1.1 through Section 1106.1.4 exist.
Exception: Refrigeration equipment shall be permitted to be located outdoors in accordance with ASHRAE 15.
1106.1.1 Quantity. The quantity of refrigerant in a single, independent refrigerant circuit of a system exceeds the amounts of
Table 1102.2.
1106.1.2 Equipment. Direct- and indirect-fired absorption equipment is used.
Exception: Direct and indirect-fired lithium bromide absorption systems using water as the refrigerant.
1106.1.3 A1 System. An A1 system having an aggregate combined compressor horsepower of 100 (74.6 kW) or more is used.
1106.1.4 A1 Refrigerant. The system contains other than a Group A1 refrigerant.
Exceptions:
(1) Lithium bromide absorption systems using water as the refrigerant.
(2) Ammonia-water absorption unit systems installed outdoors, provided that the quantity of refrigerant in a single system does
not exceed Table 1102.2 amounts and the discharge is shielded and dispersed.
(3) Systems containing less than 300 pounds (136.1 kg) of refrigerant R-123 and located in an approved exterior location.
(4) Systems containing less than 35 pounds (15.9 kg) of refrigerant R-717 and located in an approved exterior location.
Refrigeration machinery rooms shall house refrigerant-containing portions of the system other than the piping and evaporators permitted by Section 1104.4, discharge piping required of this chapter, and cooling towers regulated by Part II of this
chapter, and their essential piping.
1106.1 Location in a Machinery Room or Outdoors. Components containing refrigerant shall be located either in a
machinery room or outdoors, where in accordance with one of the following:
(1) The quantity of refrigerant needed exceeds the limits defined by Section 1104.2 and Section 1104.2.1.
(2) Direct-fired absorption equipment, other than sealed absorption systems not exceeding the refrigerant quantity limits indicated in Table 1106.1, is used. [ASHRAE 15:7.4]
1106.1.1 Nonflammable Refrigerants. Machinery rooms required by Section 1106.1 shall be constructed and maintained
in accordance with Section 1106.2 for Group A1 and B1 refrigerants. [ASHRAE 15:7.4.1]
1106.1.2 Flammable Refrigerants. Machinery rooms required by Section 1106.1 shall be constructed and maintained in
accordance with Section 1106.2 and Section 1107.0 where including components or systems containing one or more Group A2,
A2L, B2, B2L, A3, and B3 refrigerants with refrigerant charge quantity exceeding the limits of Table 1106.1.
TABLE 1106.1
SPECIAL QUANTITY LIMITS FOR SEALED AMMONIA/WATER ABSORPTION AND SELF-CONTAINED SYSTEMS
[ASHRAE 15: TABLE 7.4]
MAXIMUM POUNDS FOR VARIOUS OCCUPANCIES
TYPE OF REFRIGERATION SYSTEM

Sealed Ammonia/Water Absorption System
In public hallways or lobbies
In adjacent outdoor locations
In other than public hallways or lobbies
Unit Systems
In other than public hallways or lobbies

For SI units: 1 pound = 0.453 kg

PUBLIC/LARGE
MERCANTILE

RESIDENTIAL

COMMERCIAL

0
0
0

0
0
6.6

3.3
22
6.6

3.3
22
22

0

0

6.6

22

INSTITUTIONAL
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1106.2 Refrigerating Machinery Room, General Requirements. Where a refrigerating system is located indoors and a
machinery room is required in accordance with Section 1106.0, the machinery room shall be in accordance with Section 1106.2.1
through Section 1106.8.
1106.2.1 Access. Machinery rooms shall not be prohibited from housing other mechanical equipment unless specifically
prohibited elsewhere in this chapter. A machinery room shall be so dimensioned that parts are accessible with space for service,
maintenance, and operations. There shall be clear head room of not less than 7.25 ft (2.21 m) below equipment situated over
passageways. [ASHRAE 15:8.11.1]
1106.2.2 Openings. Each refrigerating machinery room shall have a tight-fitting door or doors opening outward, self-closing
where they open into the building and adequate in number to ensure freedom for persons to escape in an emergency. With the
exception of access doors and panels in air ducts and air-handling units in accordance with Section 1106.7, there shall be no openings that will permit passage of escaping refrigerant to other parts of the building. [ASHRAE 15: 8.11.2]
1106.2.2.1 Detectors and Alarms. Each refrigerating machinery room shall contain a refrigerant detector, located in an area
where refrigerant from a leak will concentrate, that actuates an alarm and mechanical ventilation in accordance with
Section1106.2.4 at a value not more than the corresponding Occupational Exposure Limit (OEL) in accordance with Table
1102.2. The alarm shall annunciate visual and audible alarms inside the refrigerating machinery room and outside each entrance
to the refrigerating machinery room. The alarms required in this section shall be of the manual reset type with the reset located
inside the refrigerating machinery room. Alarms set at other levels (such as IDLH) and automatic reset alarms shall be permitted
in addition to those required in accordance with this section. The meaning of each alarm shall be clearly marked by signage near
the annunciator.
Exceptions:
(1) Flammable refrigerants shall comply with Section 1107.0.
(2) Detectors are not required where only systems using R-718 (water) are located in the refrigerating machinery room.
1106.2.3 Ventilation. Mechanical rooms shall be vented to the outdoors by one or more power-driven fans capable of
exhausting air from the machinery room at not less than the amount shown in accordance with Section 1105.13; for A2L and
B2L refrigerants, the machinery room ventilation airflow shall be in accordance with Section 1107.2. To obtain a reduced airflow
for normal ventilation, multiple fans or multispeed fans shall be used. Provision shall be made to supply make-up air to replace
that being exhausted. Ducts for supply and exhaust to the machinery room shall serve no other area. The makeup air supply location(s) shall be positioned relative to the exhaust air location(s) to avoid short-circuiting. Inlet(s) to the exhaust ducts shall be
located in an area where refrigerant from a leak will concentrate, in consideration of the location of the replacement supply air
path(s), refrigerating machine(s), and the density of the refrigerant relative to air. Inlet(s) to exhaust ducts shall be near the
lowest point of the machinery room for refrigerants that are heavier than air, and shall be near the highest point for refrigerants
that are lighter than air. The discharge of the exhaust air shall be to the outdoors in such a manner as not to cause a nuisance or
danger.
(renumber remaining sections)
1106.4 Refrigerant-Vapor Alarms. Machinery rooms shall be provided with one or more approved refrigerant-vapor detectors sensing where refrigerant from a leak is likely to concentrate. The detector(s) shall be configured to activate two separate
alarms at concentrations not greater than the following:
(1) Alarm 1: 25 percent of the LFL, 50 percent of the IDLH, or the OEL, whichever is less.
(2) Alarm 2: 25 percent of the LFL or the vapor detector’s upper detection limit, whichever is less. This alarm shall not be
required for Group A1 and B1 refrigerants.
Alarm 1 shall activate visual and audible alarms inside the refrigerating machinery room and outside each entrance to the
refrigerating machinery room, and shall activate mechanical ventilation in accordance with Section 1107.6 and emergency
shutoff in accordance with Section 1108.3. The alarms shall be of the manual reset type with the reset located inside the refrigerating machinery room. Alarms shall provide a sound pressure level of not less than 15 decibels (dB) above the operating
ambient noise sound pressure level of the space in which they are installed and provide an approved visual alarm.
Alarms set at other refrigerant concentration levels shall be permitted in addition to those required by this section provided
the meaning of each alarm is marked by signage or displays near the annunciators.
1106.5 Separation. Refrigeration machinery rooms shall be separated from other portions of the building, as required in the
special hazards provisions of the building code. Penetrations shall be sealed to inhibit the passage of refrigerant vapor.
(renumber remaining sections)
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1106.6 Combustion Air. No open flames that use combustion air from the machinery room shall be installed where refrigerant is used. Combustion equipment shall not be installed in the same machinery room with refrigerant-containing equipment
except under one of the following conditions:
(1) Combustion air shall be ducted from outside the machinery room and sealed in such a manner as to prevent refrigerant
leakage from entering the combustion chamber.
(2) A refrigerant detector, that is in accordance with Section 1106.4 1106.2.2.1, shall be installed to automatically shut down
the combustion process in the event of refrigerant leakage.
Exceptions:
(1) Machinery rooms where carbon dioxide (R-744) or water (R-718) is the refrigerant.
(2) Machinery rooms where ammonia (R-717) is the refrigerant and internal combustion engines are used as the prime mover
for the compressors. [ASHRAE 15:8.11.6]
1106.8 Restricted Access. Access to the refrigerating machinery room shall be restricted to authorized personnel. Doors shall
be clearly marked or permanent signs shall be posted at each entrance to indicate this restriction. [ASHRAE 15:8.11.8]
1106.8 Special Requirements. Open flames or devices having an exposed surface exceeding 800°F (427°C) shall be prohibited in refrigeration machinery rooms.
Exceptions:
(1) Momentary temperature excursions such as electrical contacts in A1 and B1 systems.
(2) Refrigeration machinery rooms used exclusively for direct-fired absorption equipment.

1107.0 Machinery Room, Special Requirements.
1107.1 General. Where required in accordance with Section 1106.1, a refrigeration machinery room shall comply Section
1106.2, Section 1107.1, and the following special requirements:
(1) There shall be no flame-producing device or continuously operating hot surface over 800°F (427°C) permanently installed
in the room.
Exception: Where equipment within the machinery room contains only Class 2L refrigerants, surfaces not exceeding 1292°F
(700°C) shall be permitted.
(2) Doors communicating with the building shall be approved, self-closing, tight-fitting fire doors.
(3) Walls, floor, and ceiling shall be tight and of noncombustible construction. Walls, floor, and ceiling separating the refrigerating machinery room from other occupied spaces shall be not less than one-hour fire-resistive construction.
(4) The refrigerating machinery room shall have a door that opens directly to the outdoors or through a vestibule equipped with
self-closing, tight-fitting doors.
(5) Exterior openings, where present, shall not be under a fire escape or an open stairway.
(6) All pipes piercing the interior walls, ceiling, or floor of such rooms shall be tightly sealed to the walls, ceiling, or floor
through which they pass.
(7) When refrigerants of Groups A2, A3, B2, and B3 are used, the machinery room shall comply with Class 1, Division 2, of
NFPA 70.
(8) When refrigerant Group A2L or ammonia (R-717) is used, the machinery room shall not be required to comply Class 1, Division 2, of NFPA 70, provided it is in accordance with on of the following:
(a) The mechanical ventilation system in the machinery room is run continuously and failure of the mechanical ventilation system actuates an alarm.
(b) The mechanical ventilation system in the machinery room is activated by a refrigerant detector at not more than the
following concentrations:
(1) Group A2L, 25 percent of the LFL
(2) Ammonia (R-717), 150 ppm
(9) For A2L, A2, B2, A3, and B3 refrigerants, and ammonia (R-717), refrigerant detectors shall actuate an alarm at not more
than the following concentration values:
(a) Group A2L, A2, A3, B2 and B3, 25 percent of the LFL
(b) Ammonia (R-717), 25 ppm
(10) Remote control of the mechanical equipment in the refrigerating machinery room shall be provided immediately outside
the machinery room door solely for the purpose of shutting down the equipment in an emergency. Ventilation fans shall be
on a separate electrical circuit and have a control switch located immediately outside the machinery room door.
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1107.2 Ventilation - A2L and B2L Refrigerants. For A2L and B2L refrigerants, the mechanical ventilation required to
exhaust an accumulation of refrigerant due to leaks or a rupture of the system shall be capable of removing air from the machinery
room at not less than the airflow quantity in accordance with Table 1107.2. Where multiple refrigerants are present, the highest
quantity shall apply.
TABLE 1107.2
MACHINERY ROOM VENTILATION AIRFLOW

R32
R143a
R444A
R444B
R445A
R446A
R447A
R451A
R451B
R717*
R1234yf
R1234zeE

REFRIGERANT

For SI units: 1 cubic foot per minute = 0.00047m3/s
* Thirty air changes per hour.

15.4
13.6
6.46
10.6
7.83
23.9
23.8
7.04
7.05

MINIMUM AIR FLOW (cubic foot per minute)

–

7.80
5.92

1107.0 Refrigeration Machinery Room Ventilation.
1107.1 General. Refrigeration machinery rooms shall be provided with a source of outside air for ventilation and removal of
rejected heat.
1107.2 1105.13 Refrigeration Machinery Rooms. (remaining text unchanged)
1107.3 1105.14 Natural Ventilation. (remaining text unchanged)
1107.4 Distribution of Ventilation. Exhaust inlets or permanent openings shall be located to provide ventilation throughout
the entire refrigeration machinery room.
1107.5 Use of Ventilation Systems for Other Purposes. Fans providing refrigeration machinery room refrigerant exhaust
in accordance with Section 1107.2 shall be permitted to be automatically or manually controlled to provide intermittent ventilation where the machinery room is occupied or in accordance with Section 1107.10.
1107.6 Emergency Control of the Ventilation Systems. Fans required by Section 1107.2 to provide emergency purge
ventilation shall be activated by refrigerant Alarm 1 in accordance with Section 1106.4 and by a clearly identified switch of the
break-glass type, or protected by an approved tamper resistant cover located immediately adjacent to and outside of the principal refrigerant machinery room entrance. Two colored and labeled indicator lamps responding to the differential pressure
across the purge fan or current through the fan motor shall be provided for each switch. One lamp shall indicate flow; the other
shall indicate no flow.
1107.7 Ventilation Discharge. Exhaust from mechanical ventilation systems shall comply with Section 502.2.2.
1107.8 Fans. Fans and associated equipment intended to operate the emergency purge of other than Group A1 or Group B1
refrigerants shall be in accordance with the requirements for a Class I, Division 1 hazardous location as specified in the electrical code.
1125.1 General. Equipment containing refrigerants as a part of a closed-cycle refrigeration system shall comply with Part I
of this chapter. Equipment containing other fluids that are flammable, combustible, or hazardous shall be in accordance with this
code and the fire code.
(renumber remaining sections)
Note: NFPA 70 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
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SUBSTANTIATION:
(Substantiation attachments are located in Section VII of this monograph.)
This proposal is intended to update the UMC to reflect the latest technical changes in ASHRAE 15 related to A2L
refrigerants and the need for updated machinery room requirements, including ventilation for these lower flammability refrigerants. Historically the UMC relied only upon the fire codes to address flammables, but now it is important
that the inspector and industry have the provisions required to safely install and utilize these popular refrigerants in
the UMC instead of the fire code. Current fire codes do not address these provisions. A similar effort is being made
to correlate both the fire code and the UMC for consistency. The UMC addresses A2L refrigerants in table 1102.2 but
does not contain all of the necessary safety provisions and technical requirements based on scientific studies
performed since the last code cycle. The codes (UMC, ASHRAE) have historically classified the flammability of refrigerants as a 1 (nonflammable), 2 (moderately flammable) and 3 (highly flammable). Because these new refrigerants
present a significantly lower hazard than class 2 refrigerants, a new classification was established for them. The new
flammability classification is 2L. In addition to flammability, the codes classify refrigerants as either nontoxic (A) or
toxic (B). The new refrigerants are classified as A2L - nontoxic, mildly flammable. The 2L refrigerants have a burning
velocity of less than 10 cm/sec, which results in a lower pressure rise if they are ignited, and the energy necessary
for ignition is substantially greater than higher flammability products. Historically, ammonia was the only widely used
refrigerant with these burning characteristics. The model fire codes and other codes contain exceptions for ammonia.
These exceptions are based upon the fact that its burning characteristics reduce the risk of ignition and the risk of
damage should ignition occur. These risks are further reduced by code requirements for detection and ventilation.
Historically, the fire history for ammonia is excellent; the mitigation measures are working to minimize the fire risks
associated with the product. This proposal provides similar mitigation measures for products with similar burning
characteristics. The ventilation rates are based upon published, peer reviewed research that clearly shows that the
rates will maintain an atmosphere of less than 25% of the product’s LFL in over 90% of the leaks. This level of protection is more than adequate. The detection and ventilation requirements are the keys to mitigating the risk. The UMC
already has robust requirements for detection, so we only needed to refer to those and to require an emergency
ventilation system based upon the current research.
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UMC 2018 – (1106.4, 1106.8, 1107.2, 1107.2.1, 1107.12 — 1107.12.3, 1108.3):
SUBMITTER:

Item # 148

Julius A. Ballanco, P.E.
JB Engineering and Code Consulting, P.C./Rep. Daikin US

RECOMMENDATION:
Revise text as follows:
1106.0 Refrigeration Machinery Rooms.
1106.4 Refrigerant-Vapor Alarms. Machinery rooms shall be provided with one or more approved refrigerant-vapor detectors sensing where refrigerant from a leak is likely to concentrate. The detector(s) shall be configured to activate two separate
alarms at concentrations not greater than the following:
(1) Alarm 1: 25 percent of the LFL for Group A2 and B2 refrigerants, 25 percent of the LFL for Group A2L refrigerants, 50
percent of the IDLH, or the OEL, whichever is less.
(2) Alarm 2: 25 percent of the LFL or the vapor detector’s upper detection limit, whichever is less. This alarm shall not be
required for Group A1, A2L, and B1 refrigerants.
Alarm 1 shall activate visual and audible alarms inside the refrigerating machinery room and outside each entrance to the
refrigerating machinery room, and shall activate mechanical ventilation in accordance with Section 1107.6 and emergency
shutoff in accordance with Section 1108.3. The alarms shall be of the manual reset type with the reset located inside the refrigerating machinery room. Alarms shall provide a sound pressure level of not less than 15 decibels (dB) above the operating
ambient noise sound pressure level of the space in which they are installed and provide an approved visual alarm.
Alarms set at other refrigerant concentration levels shall be permitted in addition to those required by this section provided
the meaning of each alarm is marked by signage or displays near the annunciators.
1106.8 Special Requirements. Open flames or devices having an exposed surface exceeding 800°F (427°C) shall be prohibited in refrigeration machinery rooms.
Exceptions:
(1) Momentary temperature excursions such as electrical contacts in A1, A2L and B1 systems.
(2) Refrigeration machinery rooms used exclusively for direct-fired absorption equipment.
1107.0 Refrigeration Machinery Room Ventilation.
1107.2 Refrigeration Machinery Rooms. Refrigeration machinery rooms shall be provided with dedicated mechanical
exhaust systems. The exhaust systems shall have the capacity to provide emergency purge of escaping refrigerant at a rate of
30 air changes per hour (ACH) for ammonia, or for other refrigerants as determined in accordance with Equation 1107.2. Where
a Group A2L refrigerant is used, the ventilation shall be in accordance with Section 1107.2.1.:
Q = 100 √G

(Equation 1107.2)

Where:
Q = Air flow rate, cubic feet per minute.
G = Refrigerant mass in largest system, pounds.

For SI units: 1 cubic foot per minute = 0.00047 m3/s, 1 pound = 0.453 kg

1107.2.1 A2L Refrigerant Exhaust Requirements. The refrigerant detection system shall activate the fan in the ventilation system to lower the concentration of refrigerant to 25 percent or less of the lower flammable limit (LFL or ETFL60) of the
refrigerant in accordance with Table 1102.2. Equation 1107.2.1(1) or Equation 1107.2.1(4) shall be used for calculating the
required exhaust rate for spaces and machinery rooms that have systems using Group A2L refrigerants.
Q≥
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(m – mmax)Fs
Lt · LFL

[Equation 1107.2.1(1)]

Where:
Q = Required air dilution flow volume (m3/min)
mmax = Allowable room charge of refrigerant, pounds (kg) determined in accordance with Equation 1107.2.1(2).
m = Actual refrigerant charge, pounds (kg)
Fs = Factor of safety (Fs = 2)
Lt = Leakage time (Lt = 4 minutes)
mmax = SF·LFL·h0·A

[Equation 1107.2.1(2)]

Where:
mmax = The maximum refrigerant charge in a room, pounds (kg)
SF = Safety factor (SF= 0.75)
LFL = The lower flammability limit, (kg/m3)
A = The room area, (m²)
h0 = The release height in meters, the vertical distance (m) from the floor to the point of release when the appliance is installed,
determine in accordance with Equation 1107.2.1(3) or 0.6 whichever is higher.
h0 = (hinst + hrel )

[Equation 1107.2.1(3)]

Q ≥ ml/[SF(LFL or ETFL60)]

[Equation 1107.2.1(4)]

Where:
Q = Required air dilution flow rate, cubic feet per minute
ml = Refrigerant leak mass flow rate, pounds (kg) determined in accordance with Equation 1107.2.1(5)
SF = Safety factor (0.5 for 50 percent LFL)
LFL = Lower flammability limit
ETFL60 = Elevated temperature flame limit
ml = cd· ρ ·V·A

[Equation 1107.2.1(5)]

Where:
ml = Refrigerant leak mass flow rate, pounds (kg)
cd = Orifice coefficient (cd = 1)
A = Leak hole area 0.2 square inches (129 mm2) or more
ρ = Refrigerant density, pounds per cubic foot (kg/ m3)
V = Refrigerant velocity assuming choked flow condition (equal to refrigerant acoustic velocity, speed of sound)
1107.12 A2L Refrigerant Leak Detection. Additional refrigerant leak detection shall be required for A2L refrigerants in
accordance with Section 1107.12.1 through Section 1107.12.3.
1107.12.1 Leak Detection System. Refrigerant leak detection systems shall be listed and labeled. The refrigerant leak detection system shall be capable of detecting the refrigerant used to a level of 10 ± 2.5 percent of the lower flammable limit (LFL
or ETFL60) or 30 ± 1 percent of the refrigerant concentration level (RCL) listed in Table 1102.2.
1107.12.2 Detector System Installation. The refrigerant leak detection system shall be installed in accordance with the
manufacturer’s installation instructions.
1107.12.3 Equipment Detector. Where Group A2L refrigerant is used in a high-probability system or in a refrigerating
system or a part thereof that is located within an air handler a refrigerant leak detection system shall be located in the equipment ventilation airstream. A refrigerant leak detection system shall not be required in a high-probability system that is installed
in a residential occupancy where the total quantity of A2L refrigerant is not more than 20 percent of the lower flammable limit
(LFL or ETFL60) of the refrigerant for the occupied space served by the mechanical ventilation system.
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1108.3 Emergency Shut-off. A clearly identified emergency shut-off switch of the break-glass type or with an approved
tamper-resistant cover shall be provided immediately adjacent to and outside of the principal refrigeration machinery room
entrance. The switch shall provide off-only control of refrigerant compressors, refrigerant pumps, and normally-closed automatic
refrigerant valves located in the machinery room. For other than A1, A2L, and B1 refrigerants, emergency shutoff shall be automatically activated by refrigerant Alarm 2 in accordance with Section 1106.4.
SUBSTANTIATION:
ASHRAE 34 created a subclass identified as 2L to recognize refrigerants that have a lower burning velocity measurement. These refrigerants are considered safer than refrigerants that have a flammability classification of 2. The
2L optional subclass is assigned to a refrigerant when the burning velocity is less than, or equal to, 3.9 inches per
second or 10 cm per second when tested at 73.4°F.
A series of proposed changes have been submitted to ASHRAE 15 to address A2L refrigerants. This change to the
Mechanical Code is consistent with those proposed changes.
Five points have been identified by stakeholders as being necessary to recognize the special requirements for A2L
refrigerants. Those points are:
• Refrigerant detection system
• Refrigerant piping standards
• Components which may be a source of ignition
• Hot surfaces in the area
• Limitations on refrigerant charge.
These issues have been addressed in this proposed change. Certain UMC requirements address some of these
issues already, specifically refrigerant piping standards and hot surfaces in the area.
While ASHRAE 34 makes a distinction between Class 2 and Subclass 2L, the only 2L refrigerant currently recognized in the code for its lower flammability is ammonia. This change will extend similar safeguards to other 2L refrigerants, effectively mitigating the fire hazards associated with 2L refrigerants.
The changes that are proposed add requirements to address the safe use of A2L refrigerants in commercial and residential systems. The proposed modifications follow some of the modifications to the standard that have been made
for ammonia, a B2L refrigerant. Similar levels of safety are proposed in these changes.
In addition to a low burning velocity, A2L refrigerants used in residential systems typically use a quantity of refrigerant
that never approaches the lower flammability limit. If the concentration of refrigerant stays below the lower flammability limit, there is no fire hazard at all associated with the refrigerant.
The change to Section 1106.4 modifies the alarm requirements for A2L refrigerants. With a factor of safety of 4, the
alarm and ventilation system does not have to activate for A2L refrigerants until the LFL is 25 percent. Similarly, A2L
refrigerants do not require a second alarm. The level of safety is similar to A1 and B1 refrigerants, hence, the second
alarm becomes unnecessary. This recognizes the safer use of A2L refrigerants.
The current hot surface requirements 1106.8 exclude A1 and B1 refrigerants for momentary temperature excursions.
A2L refrigerants have a similar level of safety for momentary temperature excursions. A change will add A2L to this
exception.
The change to Section 1107.2 addresses ventilation in a refrigeration machinery room. A leak detector is required to
activate the mechanical ventilation system when the concentration of refrigerant is above 25 percent of the lower flammability limit.
The exhaust requirements in Section 1107.2.1 are consistent in maintaining a safe level in a machinery room by
requiring the exhaust system to keep the concentration of A2L refrigerant to less than, or equal to, 25 percent of the
lower flammability level. This first section provides performance requirements allowing a design professional to design
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an exhaust system that will maintain a safe level. It also provides a means of calculating the exhaust rate for the room.
The first equation is taken from the draft of the IEC requirements for A2L refrigerants. The second equation was
presented to SSPC 15 at their June 2015 meeting. Either equation is considered appropriate for calculating the ventilation rate in the event of a leak of A2L refrigerant. The refrigerant density ( ) and acoustic velocity (V) used in the
equations are determined using real gas properties per NIST REFPROP (A15).
Section 1107.12 would become the scoping section for A2L refrigerant leak detection. Section 1107.12.1 is a new
section that addresses the requirements for leak detection to provide complete guidance to the code user. The leak
detection system would have to be listed and labeled. This assures that the system complies with the appropriate
refrigerant leak detection standard. By requiring the refrigerant leak detection system to be listed and labeled, the
installation instructions become a part of the listing.
Section 1107.12.2 requires the system to be installed in accordance with the installation instructions. Once a part of
the listing, the user is assured that the installation of the refrigerant leak detection system can follow the manufacturer’s installation instructions for proper operation. This is consistent with other sections of the Mechanical Code.
Section 1107.12.3 provides special requirements for A2L refrigerants. With a change to Section 1104.6, A2L refrigerants will be permitted in high-probability systems for human comfort. To provide a safe level of use, a detector would
be required in the air stream of a high-probability system. If the total amount of A2L refrigerant is less than 20 percent
of the lower flammability limit or elevated temperature flame limit, a detector would not be required in the air stream.
This provides a factor of safety of 5 and is consistent with other international requirements. The refrigerant cannot
burn if the concentration is below the lower flammability limit. Thus, the refrigerant is safe.
Since a second alarm is not required for A2L refrigerants, Section 1108.3 is modified for consistency.
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UMC 2018 – (1106.8, 1107.2.1 – 1107.2.1.2, Table 1107.2.1.2, 1108.2.1):
SUBMITTER:

Item # 149

Jay Peters
Codes and Standards International/Rep. Honeywell

RECOMMENDATION:
Revise text as follows:
1106.0 Refrigeration Machinery Rooms.
1106.8 Special Requirements. Open flames or devices having an exposed surface exceeding 800°F (427°C) shall be prohibited in refrigeration machinery rooms.
Exceptions:
(1) Momentary temperature excursions such as electrical contacts in A1 and B1 systems.
(2) Refrigeration machinery rooms used exclusively for direct-fired absorption equipment.
(3) There shall be no flame-producing device or continuously operating hot surface over 1292°F (700°C) installed in the room
where A2L refrigeration is used.
1107.0 Refrigeration Machinery Room Ventilation.
1107.2.1 Lower Flammability Refrigerants. Refrigeration machinery rooms for group A2L refrigerants shall be provided
with a dedicated exhaust system in accordance with Section 1107.2.1.1 and Section 1107.2.1.2.
1107.2.1.1 Refrigerant Detection. Detectors required in accordance with Section 1106.4 shall activate the emergency ventilation system in accordance with Section 1107.2.1.2.
1107.2.1.2 Emergency Ventilation. The emergency ventilation system shall provide the exhaust rates in accordance with Table
1107.2.1.2. Shut down of the emergency ventilation system shall be by manual means.
TABLE 1107.2.1.2
MACHINERY ROOM VENTILATION AIRFLOW

R32
R143a
R444A
R444B
R445A
R446A
R447A
R451A
R451B
R1234yf
R1234zeE

REFRIGERANT

For SI units: 1 cubic foot per minute = 0.00047m3/s

15.4
13.6
6.46
10.6
7.83
23.9
23.8
7.04
7.05
7.80
5.92

MINIMUM AIR FLOW (cubic foot per minute)

1108.2.1 A2L Electrical Installation. Class I, Division II electrical installations shall not be required in machinery rooms
containing A2L refrigerants equipped with an emergency ventilation system in accordance with 1107.2.1.
SUBSTANTIATION:
The codes (UMC, ASHRAE) have historically classified the flammability of refrigerants as a 1 (nonflammable), 2
(moderately flammable) and 3 (highly flammable). Because these new refrigerants present a significantly lower hazard
than class 2 refrigerants, a new classification was established for them. The new flammability classification is “2L.”
In addition to flammability, the codes classify refrigerants as either nontoxic (A) or toxic (B). The new refrigerants are
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classified as A2L - nontoxic, mildly flammable. The 2L refrigerants have a burning velocity of less than 10 cm/sec,
which results in a lower pressure rise if they are ignited, and the energy necessary for ignition is substantially greater
than higher flammability products. Historically, ammonia was the only widely used refrigerant with these burning
characteristics. The IFC and other codes contain exceptions for ammonia. These exceptions are based upon the fact
that its burning characteristics reduce the risk of ignition and the risk of damage should ignition occur. These risks
are further reduced by code requirements for detection and ventilation. Historically, the fire history for ammonia is
excellent; the mitigation measures are working to minimize the fire risks associated with the product. This proposal
provides similar mitigation measures for products with similar burning characteristics. The ventilation rates are based
upon published, peer reviewed research that clearly shows that the rates will maintain an atmosphere of less than
25% of the product’s LFL in over 90% of the leaks. This level of protection is more than adequate. The detection and
ventilation requirements are the keys to mitigating the risk. The UMC already has robust requirements for detection,
so we only needed to refer to those and to require an emergency ventilation system based upon the current research.
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UMC 2018 – (1106.1):
SUBMITTER:

Item # 150

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Revise text as follows:
1106.0 Refrigeration Machinery Rooms.
1106.1 Where Required. Where a rRefrigeration systems is located indoors, it shall be provided with a refrigeration machinery
room where the conditions as outlined in Section 1106.1.1 through Section 1106.1.4 exist.
Exception: Refrigeration equipment shall be permitted to be located outdoors in accordance with ASHRAE 15.
SUBSTANTIATION:
ASHRAE Standard 15 does not specifically address outdoor refrigeration equipment since ventilation, refrigerant
monitoring, etc. are clearly not needed. So the exception is confusing. The proposed language is similar to ASHRAE
15 (Section 8.11): “When a refrigerating system is located indoors and a machinery room is required by Section 7.4...”
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UMC 2018 – (1108.1):
SUBMITTER:

Item # 151

Steven T. Taylor
Taylor Engineering

RECOMMENDATION:
Delete text without substitution:
1108.0 Refrigeration Machinery Room Equipment and Controls.
1108.1 General. Equipment, piping, ducts, vents, or similar devices that are not essential for the refrigeration process, maintenance of the equipment, or for the illumination, ventilation, or fire protection of the room shall not be placed in or pass through
a refrigeration machinery room.
(renumber remaining sections)
SUBSTANTIATION:
This limitation is often onerous and does not exist in either ASHRAE Standard 15 or the International Mechanical
Code. Strictly read, a roof drain from the roof of a chiller room would not be allowed to enter the room. A hot water
pipe or a compressed air pipe could not pass through, neither of which pose a hazard. It is also common for
condenser water pumps that serve both the chiller but also auxiliary water-cooled AC units to be located in the chiller
room; the latter is not allowed by this language. The only hazardous situation might be a supply or return duct located
upstream of the associated fan; it has the possibility of entraining leaking refrigerant, but that is already addressed
in 1106.7.
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UMC 2018 – (1109.1):
SUBMITTER:

Item # 152

Julius A. Ballanco, P.E.
JB Engineering and Code Consulting, P.C./Rep. Mueller Industries

RECOMMENDATION:
Revise text as follows:
1109.0 Refrigeration Piping, Containers, and Valves.
1109.1 Materials. Materials used in the construction and installation of refrigerating systems shall be compatible with the
conveying refrigerant used. Materials shall not be used that will deteriorate due to the chemical action of the refrigerant, lubricant, or combination of both where exposed to air or moisture to a degree that poses a safety hazard. Refrigerant piping shall
be noncombustible complying with ASTM E136. [ASHRAE 15:9.1.1]
Note: ASTM E136 meets the requirements for a mandatory reference standard in accordance with Section 33.7.1 of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
This proposed change adds a requirement that all refrigerant piping must be noncombustible. It further adds the
standard that defines whether a product is noncombustible. It is understood that refrigeration pipe and tubing must
be noncombustible, however, it is never stated in the code. This will add such a statement. The reason for requiring
pipe or tubing to be noncombustible is to prevent the escape of refrigerant during a fire condition. By requiring
noncombustible pipe or tubing the building occupants have a level of protection that allows them to escape the fire
before any burning refrigerant creates lethal fumes, or increases the intensity of the fire.
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UMC 2018 – (1109.1.2, Table 1701.1, 214.0):
SUBMITTER:

Item # 153

Julius A. Ballanco, P.E.
JB Engineering and Code Consulting, P.C./Rep. Mueller Industries

RECOMMENDATION:
Add new text as follows:
1109.0 Refrigeration Piping, Containers, and Valves.
1109.1 Materials. (remaining text unchanged)
1109.1.2 Copper Linesets. Copper linesets shall comply with ASTM B280 or ASTM BXXX.
(renumber remaining sections)
214.0
Lineset. A set of two refrigerant pipes that extends from the condenser to the evaporator (cooling coil) in direct systems,
consisting of a suction line and a liquid line.
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

ASTM BXXX-XX

STANDARD TITLE

Seamless Copper Tube for Linesets

APPLICATION

Piping

REFERENCED
SECTIONS

1109.1.2

Note: ASTM B280 meets the requirements for a mandatory reference standard in accordance with Section
3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
Note: The ASTM BXXX is a working draft and is not completed at the time of this monograph.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
This change adds the standards for copper linesets. ASTM B280 is the refrigerant tubing standard. This is a recognized standard for refrigerant piping including linesets. ASTM BXXX is the new standard for linesets being published
by ASTM. The standard includes requirements for chemical composition of the tube, mechanical properties, grain size,
and tempering. There is currently no reference to the lineset requirements. This is an important component of the
refrigerant piping system. Without a proper reference to the appropriate standards, linesets could be manufactured
of inferior material that will result in leaking of refrigerant. Linesets must also be capable of handling the extremely
high pressures of refrigerant piping systems. The pressure is often in excess of 500 psi on the refrigerant liquid line.
These two standard assure that the piping can handle this pressure.
Furthermore, a definition for “lineset” has been added, as this is a term used in the profession to identify the piping
that returns from the cooling coil to the condenser in a direct refrigerant system.
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UMC 2018 – (1109.2, 1109.7, 212.0):
SUBMITTER:

Item # 154

Jay Peters
Codes and Standards International/Rep. RLS, LLC

RECOMMENDATION:
Revise text as follows:
1109.0 Refrigeration Piping, Containers, and Valves.
1109.2 Joints. Iron or steel pipe joints shall be of approved threaded, flanged, or welded types. Exposed threads shall be tinned
or coated with an approved corrosion inhibitor. Copper or copper alloy pipe joints of iron pipe size shall be of approved threaded,
flanged, press-connect or brazed types. Copper tubing joints and connections shall be connected by approved flared, lapped,
swaged, or brazed joints., soldered joints, or mechanical joints that are listed either individually or as part of an assembly or a
system by an approved nationally recognized laboratory. Piping and tubing shall be installed so as to prevent vibration and
strains at joints and connections.
1109.7 Pipe Enclosure. Refrigerant piping and tubing shall be installed so that it is not subject to damage from an external
source. Soft annealed copper tubing shall not exceed 13⁄8 inches (35 mm) nominal size. Mechanical joints, other than approved
press-connect joints, shall not be made on tubing exceeding 3⁄4 of an inch (20 mm) nominal size. Soft annealed copper tubing
conveying refrigerant shall be enclosed in iron or steel piping and fittings, or in conduit, molding, or raceway that will protect
the tubing against mechanical injury from an exterior source.
Exceptions:
(1) Tubing entirely within or tubing within 5 feet (1524 mm) of a refrigerant compressor where so located that it is not subject
to external injury.
(2) Copper tubing serving a dwelling unit, where such tubing contains Group A1 refrigerant and is placed in locations not
subject to damage from an external source.
212.0
Joint, Press-Connect. A permanent mechanical joint consisting of an elastomeric seal or an elastomeric seal and corrosionresistant grip ring. The joint is made with a pressing tool and jaw or ring approved by the fitting manufacturer.
SUBSTANTIATION:
Press-connect fittings and joining systems have been tested by UL per the industry standard, UL 207, and listed to
meet the UMC, IMC and ASHRAE 15 by multiple nationally recognized listing agencies. They are currently approved
for use in the ASHRAE Standard 15 by the committee as well as other national model mechanical codes. Recently,
the ASHRAE 15 committee edited the ASHRAE 15 standard to allow for such fitting methods. The removal of the
restriction for size is proposed because these joint have been thoroughly tested for freeze-thaw, vibration, fatigue and
burst on sizes larger than 3⁄4 inch and are listed for larger sizes. Although the ASHRAE committee is rewriting the standard and the final language may vary slightly, the intent of the committee was to create language that allows this type
of technology without creating a “laundry” list of allowable joining methods. It is the proponent’s intent to correlate the
UMC language to meet the intent of the ASHRAE language while simplifying the current language.
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UMC 2018 – (1109.3):
SUBMITTER:

Item # 155

Julius A. Ballanco, P.E.
JB Engineering and Code Consulting, P.C./Rep. Daikin US

RECOMMENDATION:
Revise text as follows:
1109.0 Refrigeration Piping, Containers, and Valves.
1109.3 Penetration of Piping. Refrigerant piping shall not penetrate floors, ceilings, or roofs.
Exceptions:
(1)
(2)
(3)
(4)

Penetrations connecting the basement and the first floor.
Penetrations connecting the top floor and a machinery penthouse or roof installation.
Penetrations connecting adjacent floors served by the refrigeration system.
Penetrations of a direct system where the refrigerant concentration does not exceed that listed in Table 1102.2 for the
smallest occupied space through which the refrigerant piping passes.
(5) In other than industrial occupancies and where the refrigerant concentration exceeds that listed in Table 1102.2 for the
smallest occupied space, penetrations that connect separate pieces of equipment that are in accordance with one of the
following:
(a) Enclosed by an approved gastight, fire-resistive duct or shaft with openings to those floors served by the refrigerating
system.
(b) Located on the exterior wall of a building where vented to the outdoors or to the space served by the system and not
used as an air shaft, closed court, or similar space. [ASHRAE 15:8.10.3]
(6) Double wall piping where the space between the two walls is vented to the outdoors.
(7) Piping located in shafts that have a refrigeration detection system that activates a ventilation system in the shaft that maintains the concentration of refrigerant to not more than 50 percent of the lower flammable limit (LFL) of the refrigerant.
SUBSTANTIATION:
This proposed change will add special requirements for A2L refrigerant piping. A similar change has been proposed
to ASHRAE 15. One of the five points raised as a concern for A2L refrigerants included refrigerant piping standards.
There is a concern for field piping and the potential leak of field piping. The change addresses field piping installed
in a shaft. This is a common installation technique for high-probability systems in residential buildings. To maintain a
high level of safety with A2L refrigerants, there are two options for installing the piping in the shaft. The first option
would be to install double wall piping with the inner wall vented to the outdoors. Double wall piping has become more
popular to use for transporting hazardous fluids. While currently not common in refrigerant piping, it may gain greater
acceptance if recognized in the code. When double wall piping is used, there is no concern with A2L refrigerant accumulating in a shaft. If a leak occurred in the refrigerant piping, the A2L refrigerant would vent to the outdoors, thus
lowering the concentration to well below the low flammability limit. The second option would be to ventilate the shaft.
A refrigerant leak detection system would be required in the shaft, the system would have to activate an exhaust
system to ventilate the shaft, lowering the concentration to less than or equal to 50 percent of the lower flammability
limit. This is a factor of safety of two.
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UMC 2018 – (1201.1):
SUBMITTER:

Item # 156

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1201.0 General.
1201.1 Applicability. This chapter shall apply to hydronic piping systems that are part of heating, cooling, ventilation, refrigeration, and air conditioning systems. Such piping systems include steam, hot water, chilled water, steam condensate, condenser
water, and ground source heat pump systems. The regulations of this chapter shall govern the construction, location, and installation of hydronic piping systems.
SUBSTANTIATION:
Refrigeration should be added to include other refrigeration processes other than air conditioning and to be more
inclusive of other heating and cooling systems for hydronics.
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UMC 2018 – (1201.2):
SUBMITTER:

Item # 157

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1201.0 General.
1201.2 Insulation. The temperature of surfaces Surfaces within reach of building occupants, including maintenance personnel,
shall be insulated so that they will not exceed 140°F (60°C) unless they are protected by insulation. Where sleeves are installed,
the insulation shall continue full size through them.
Coverings and insulation used for piping shall be of material approved for the operating temperature of the system and the
installation environment. Where installed in a plenum, the insulation, jackets, and lap-seal adhesives, including pipe coverings
and linings, shall have a flame-spread index not to exceed 25 and a smoke developed index not to exceed 50 where tested in
accordance with ASTM E84 or UL 723.
SUBSTANTIATION:
Section 1201.2 is being rewritten to make the point better: insulation must be added to prevent surfaces from being
too hot. Furthermore, it makes it clear that the occupants include maintenance personnel who can be burned while
working on systems.
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UMC 2018 – (1201.3):
SUBMITTER:

Item # 158

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1201.0 General.
1201.3 Water Hammer. The flow of the hydronic piping system shall be controlled to prevent water hammer.
(renumber remaining sections)
SUBSTANTIATION:
Section 1201.3 is being deleted as it is unenforceable since the designer and the AHJ will not be able to determine
if water hammer will occur.
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UMC 2018 – (1201.4):
SUBMITTER:

Item # 159

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1201.0 General.
1201.4 Manifolds. Manifolds shall be equipped with a fullway isolation valve that is fully sealed on the supply and return lines.
Manifolds shall be capable of withstanding the pressure and temperature of the system. The material of the manifold shall be
compatible with the system fluid and shall be installed in accordance with the manufacturer’s installation instructions.
(renumber remaining sections)
SUBSTANTIATION:
Section 1201.4 should be deleted as Section 1212.2 already covers valves. This adds nothing to that section with
respect to valves. Furthermore, “fullway” is not a common term. After 30 years in this business I have never heard of
it. Why are manifolds any different than any other part of the system that are already required to be of acceptable materials by other sections?
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UMC 2018 – (1201.5):
SUBMITTER:

Item # 160

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1201.0 General.
1201.5 Heat Emitters. Heat emitters shall be installed in accordance with the manufacturer’s installation instructions.
SUBSTANTIATION:
Section 1201.5 should be deleted since Chapter 3 already indicates that all equipment and appliances are to be
installed in accordance with the manufacturer’s installation instruction. Furthermore, “heat emitter” is not a commonly
used terminology in the industry and it is not defined in the UMC, therefore, unenforceable.
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UMC 2018 – (1202.0 – 1202.3):
SUBMITTER:

Item # 161

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1202.0 Protection of Potable Water Supply.
1202.1 Prohibited Sources. Hydronic systems or parts thereof, shall be constructed in such a manner that polluted, contaminated water, or substances shall not enter a portion of the potable water system either during normal use or where the system
is subject to pressure that exceeds the operating pressure in the potable water system. Piping, components, and devices in contact
with the potable water shall be approved for such use and where an additive is used it shall not affect the performance of the
system.
1202.2 Chemical Injection. Where systems include an additive, chemical injection or provisions for such injection, the
potable water supply shall be protected by a reduced-pressure principle backflow prevention assembly listed or labeled in accordance with ASSE 1013. Such additive or chemical shall be compatible with system components.
1202.3 Compatibility. Where materials in the hydronic system are not suitable for use in a potable water system, such potable
water shall not be used. Where a heat exchanger is installed with a dual purpose water heater, such application shall comply with
the requirements for a single wall heat exchanger in Section 1218.1.
(renumber remaining sections)
SUBSTANTIATION:
Section 1202.0 through Section 1203.3 should be deleted for the following reason:
(a) The UMC does not address potable water systems. That is left to the plumbing code which does so in detail. No
need to address it here. Note that the prior Chapter 12 (2012 UMC) did not address potable water systems at all
suggesting there is no reason to start now.
(b) The protection of potable water is covered in the plumbing code and in Section 312.1 which refers to the plumbing
code.
(c) Potable water systems not within the scope of this chapter.
(d) Section 1202.3 appears to not allow nonpotable systems to be filled with potable water, and it appears to outlaw
double wall heat exchangers.
(e) Very poorly written.
(f) Section 1203.1 should be deleted as it is unenforceable and “design load” is not defined in the UMC.
(g) Section 1203.3 says nothing. Of course the capacity equals flow times temperature rise – that is a thermodynamic
law and does not need to be stated.
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UMC 2018 – (1002.5, 1203.0 – 1203.3, Table 1203.2):
SUBMITTER:

Item # 162

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1203.0 Capacity of Heat Source.
1203.1 Heat Source. The heat source shall be sized to the design load.
1203.2 Dual Purpose Water Heater. Water heaters utilized for combined space-heating and water-heating applications shall
be listed or labeled in accordance with the standards referenced in Table 1203.2, and shall be installed in accordance with the
manufacturer’s installation instructions. The total heating capacity of a dual purpose water heater shall be based on the sum of
the potable hot water requirements and the space heating design requirements corrected for hot water first hour draw recovery.
1203.3 Tankless Water Heater. The output performance on tankless water heaters shall be determined by the temperature
rise and flow rate of water through the unit. The ratings shall be expressed by the water temperature rise at a given flow rate.
Manufacturers flow rates shall not be exceeded.
(renumber remaining sections)
1002.5 Dual Purpose Water Heater. Water heaters utilized for combined space- and water-heating applications shall be
listed or labeled in accordance with the standards referenced in Table 1002.5, and shall be installed in accordance with the
manufacturer’s installation instructions.
TABLE 1203.2 1002.5
WATER HEATERS

Gas, 75 000 Btu/h or less
Gas, Above 75 000 Btu/h
Electric, Space Heating
Solid Fuel

TYPE

For SI units: 1000 British thermal units per hour = 0.293kW

CSA Z21.10.1
CSA Z21.10.3
UL 834
UL 2523
STANDARDS

SUBSTANTIATION:
The section on dual purpose water heaters (Section 1203.2) should be moved into Chapter 10 where all other heating
equipment is addressed. It does not belong in Chapter 12. Section 1203.2 requires that the capacity of dual purpose
systems be the sum of space heating and domestic water loads. This is true of residential systems but it is not necessary for most commercial systems since the two loads peak at very different times. For instance, space heating loads
peak during warm-up period when building is unoccupied and DHW loads do not exist. This unnecessarily increases
costs and energy due to oversized boilers. It is common practice to take diversity into account when sizing any equipment. This is not a code issue and should be left to the designer.
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UMC 2018 – (1204.0 – 1204.6, Table 1204.3):
SUBMITTER:

Item # 163

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1204.0 Identification of a Potable and Nonpotable Water System.
1204.1 General. In buildings where potable water and nonpotable water systems are installed, each system shall be clearly identified in accordance with Section 1204.2 through Section 1204.5.
1204.2 Color and Information. Each system shall be identified with a colored pipe or band and coded with paint, wraps, and
materials compatible with the piping.
1204.3 Potable Water. Potable water systems shall be identified with a green background with white lettering. The minimum
size of letters and length of the color field shall be in accordance with Table 1204.3.
TABLE 1204.3
MINIMUM LENGTH OF COLOR FIELD AND SIZE OF LETTERS
OUTSIDE DIAMETER OF PIPE OR COVERING

MINIMUM LENGTH OF COLOR FIELD

MINIMUM SIZE OF LETTERS

⁄2 to 11⁄4
11⁄2 to 2
21⁄2 to 6
8 to 10
over 10

(inches)

8
8
12
24
32

(inches)

(inches)

1

For SI units: 1 inch = 25.4 mm

⁄2
⁄4
11⁄4
21⁄2
31⁄2
1
3

1204.4 Nonpotable Water. Nonpotable water systems shall have a yellow background with black uppercase lettering, with
the words “CAUTION: NONPOTABLE WATER, DO NOT DRINK.” Each nonpotable system shall be identified to designate
the liquid being conveyed, and the direction of normal flow shall be clearly shown. The minimum size of the letters and length
of the color field shall comply with Table 1204.3.
1204.5 Location of Piping Identification. The background color and required information shall be indicated every 20 feet
(6096 mm) but not less than once per room, and shall be visible from the floor level.
1204.6 Flow Directions. Flow directions shall be indicated on the system.
(renumber remaining sections)
SUBSTANTIATION:
Section 1204.0 through Section 1204.6 should be deleted as the identification of potable and non-potable domestic
water is covered in the plumbing code and this is almost (but not quite) a verbatim copy. This is the mechanical code
and by definition it does not cover installing potable water piping. Having this here does nothing but create a possible
conflict with the plumbing code.
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UMC 2018 – (1205.2):
SUBMITTER:

Item # 164

Michael Cudahy
Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION:
Revise text as follows:
1205.0 Installation, Testing, and Inspection.
1205.2 Pressure Testing. System piping and components shall be tested with a pressure of not less than one and one-half
times the operating pressure but not less than 100 psi (689 kPa). Piping shall be tested with water or air except that plastic pipe
shall not be tested with air. Test pressures shall be held for a period of not less than 30 minutes with no perceptible drop in pressure. These tests shall be made in the presence of the Authority Having Jurisdiction.
Exception: For plastic piping systems, testing with a compressed gas shall be an alternative to hydrostatic testing where
compressed air or other gas pressure testing is authorized by all of the manufacturer’s instructions for the plastic pipe and fittings
products installed at the time the system is being tested, and compressed air or other gas testing is not prohibited by applicable
codes, laws, or regulations outside of this code.
SUBSTANTIATION:
Plastic Pipe and Fittings Association (PPFA) position on air testing of plastic piping was revised in 2013 allowing for
air testing if approved by the plastic piping and component manufacturers as well as the local AHJ. Furthermore, this
section is in conflict with Section 1221.3 which allows air testing of embedded piping plastic piping during freezing
or the possibility of freezing conditions. Not all materials may be suitable for alternative testing.
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UMC 2018 – (1205.0, 1205.2):
SUBMITTER:

Item # 165

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1205.0 Installation, Testing, and Inspection Testing and Flushing.
1205.2 Pressure Testing. System piping and components shall be tested with a pressure of not less than one and one-half
times the operating pressure but not less than 100 psi (689 kPa). Piping shall be tested with water or air except that plastic pipe
shall not be tested with air. Test pressures shall be held for a period of not less than 30 minutes with no perceptible drop in pressure. These tests shall be made in the presence of the Authority Having Jurisdiction.
Exception: For PEX, PEX-AL-PEX, PE-RT, and PE-AL-PE piping systems, testing with air shall be permitted where authorized by the manufacturer’s instructions for the PEX, PEX-AL-PEX, PE-RT, and PE-AL-PE pipe and fittings products, and air
testing is not prohibited by applicable codes, laws, or regulations outside this code.
SUBSTANTIATION:
Similar language has been accepted by the USEHC TC and is supported by PPFA, and similar changes have been
accepted by the International Codes. Furthermore, the proposed language would place an unnecessary and undesired prohibition on air testing of all types of plastic pipe systems. This is not necessary for many of the plastic pipes
in use today (i.e. PEX, PE-RT, PEX-AL-PEX). Furthermore, it is in conflict with Section 1221.3 which allows air testing
of embedded piping plastic piping during freezing or the possibility of freezing conditions. Piping such as PEX and
PE-RT will not shatter under pressure and poses no greater risk in an air pressure test than a metallic piping system
under the same conditions. The Plastic Pipe and Fittings Association (PPFA) position on air testing of plastic piping
was revised in 2013 allowing for air testing if approved by the plastic piping and component manufacturers as well
as the local AHJ.
The title for Section 1205.0 should be revised as installation and inspection are not addressed in this section.
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UMC 2018 – (1205.0, 1205.3):
SUBMITTER:

Item # 166

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1205.0 Installation, Testing, and Inspection Testing and Flushing.
1205.3 Flushing. Heat sources, system pPiping and tubing shall be flushed after installation with water or a cleaning solution. Cleaning of the heat source shall comply with the manufacturer’s instructions. The cleaning solution shall be compatible
with all system components and shall be used in accordance with the manufacturer’s instructions. The heat source shall be
disconnected from the piping system or protected with a fine mesh strainer during flushing to prevent debris from being deposited
into the heat source.
SUBSTANTIATION:
The term “heat sources” are being eliminated as this section does not just apply to heating systems and, in general,
equipment does not need to be protected during cleaning; the water paths through boilers, chillers, etc. are similar
to piping.
The title for Section 1205.0 should be revised as installation and inspection are not addressed in this section.
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UMC 2018 – (1205.4):
SUBMITTER:

Item # 167

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1210.0 Materials.
1205.4 1210.4 Oxygen Diffusion Corrosion. PEX, and PE-RT, and PB tubing in closed hydronic systems shall contain an
oxygen barrier.
Exception: Closed hydronic systems that do not consist of ferrous components that are in contact with the hydronic fluid.
SUBSTANTIATION:
The exception is necessary as systems with nonferrous materials are not impacted by oxygen diffusion. PB is also
being deleted as PB is not found in Table 1210.1 nor is it commercially available in the U.S. Lastly, the section is being
relocated to Section 1210.4 where all the materials are addressed.
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UMC 2018 – (1206.0, 1206.1):
SUBMITTER:

Item # 168

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1206.0 Pressure and Safety Devices.
1206.1 General. Hydronic Each closed hydronic systems containing pressurized fluids shall be protected against pressures and
temperatures exceeding design limitations with not less than one a pressure and temperature relief valve. Each closed section
of the system in which excessive pressures are capable of developing containing a heat source shall have a relief valve located
so that a section the heat source is not capable of being isolated from a relief device. Pressure and temperature relief valves shall
be installed in accordance with the terms of their listing and the manufacturer’s installation instructions.
SUBSTANTIATION:
The title for Section 1206.0 should be revised as the section focuses on pressure safety in accordance with the revisions made to Section 1206.1 through Section 1206.3.
Temperature relief should be eliminated. Temperature is an indirect measure of pressure which is the safety issue
here. Temperature relief is not needed on hydronic systems and seldom if ever installed. Pressure/temperature relief
valves are used only on domestic water systems, which are covered in the plumbing code.
As written, Section 1206.1 would require pressure relief valves everywhere that can be isolated on a cooling system;
they can warm and water can expand in any section. This does not result in failure because the valves will leak
enough to keep pressure below construction limits. The language was revised so that any heat producing equipment
had to have a valve that could not be isolated.
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UMC 2018 – (1206.2):
SUBMITTER:

Item # 169

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1206.2 Pressurized Vessels. Pressurized vessels shall be provided with overpressure protection by means of a listed pressure relief valve installed in accordance with the manufacturer’s installation instructions.
(renumber remaining sections)
SUBSTANTIATION:
Section 1206.2 requires PRVs at every “vessel,” which apparently includes expansion tanks, air separators, pot
feeders, etc. This is not needed. This section is deleted because Section 1206.1 now addresses valves at heat
producing equipment and Chapter 9 and 10 address valves at equipment where needed.
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UMC 2018 – (1207.0 – 1207.4):
SUBMITTER:

Item # 170

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1207.0 Heating Appliances and Equipment.
1207.1 General. Heating appliances, equipment, safety and operational controls shall be listed for its intended use in a hydronic
heating system and installed in accordance with the manufacturer’s installation instructions.
1207.2 Boilers. Boilers and their control systems shall comply with Section 1002.0.
1207.2.1 Condensing Boilers. A condensing boiler, in which the heat exchanger and venting system are designed to operate
with condensing flue gases, shall be permitted to be connected directly to the panel heating system without a protective mixing
device.
1207.2.2 Noncondensing Boilers. Where the heat exchanger and venting system are not designed to operate with condensed
flue gases, the boiler shall be permitted to connect directly to the panel heating system where protected from flue gas condensation. The operating temperature of the boiler shall be more than the fluid temperature in accordance with the manufacturer’s
instructions.
1207.3 Dual-Purpose Water Heaters. Water heaters used for combined space- and water-heating applications shall be in
accordance with the standards referenced in Table 1203.2, and shall be installed in accordance with the manufacturer’s installation instructions. The total heating capacity of a dual purpose water heater shall be based on the sum of the potable hot water
requirements and the space heating design requirements corrected for hot water first hour draw recovery.
1207.3.1 Temperature Limitations. Where a combined space- and water-heating application requires water for space heating
at temperatures exceeding 140°F (60°C), a thermostatic mixing valve that is in accordance with ASSE 1017 shall be installed
to temper the water supplied to the potable water distribution system to a temperature of 140°F (60°C) or less.
1207.4 Solar Heat Collector Systems. Solar water heating systems used in hydronic panel radiant heating systems shall be
installed in accordance with the Uniform Solar Energy Code and Hydronics Code (USEHC).
(renumber remaining sections)
SUBSTANTIATION:
(1) Deleted entire section (Section 1207.0 through Section 1207.4) due to the following:
(a) Equipment is already covered in Chapters 9 and Chapter 10. Nothing substantive is added here that is not
already addressed.
(b) Chapter 12 addressed only systems, not equipment.
(c) Section 1207.2 goes without saying as all boilers must comply with all of Chapter 10.
(d) Section 1207.2.1 should be deleted as it goes without saying. All things not disallowed by code are allowed.
There is no reason to focus on panel systems.
(2) Section 1207.2.2 should be deleted due to the following reasons:
(a) Condensation is not just an issue with “panel heating systems.” It can occur on all systems that go through
cold starts, hydronic heat pump systems, and more. There is no reason to focus on panel systems.
(b) Some noncondensing boilers can handle some limited condensation. This issue should be addressed by the
manufacturer’s installation instructions.
(3) Section 1207.3 should be deleted as it is repetitive to Section 1203.2. No need to say twice.
(4) Section 1207.3.1 should be deleted as temperature limitations for potable water systems are addressed in the
plumbing code. For dual systems, this chapter only applies to the hydronic system; the plumbing code must be
used for the domestic water side of the system.
(5) Section 1207.4 should be deleted as there is no need to reference the end user to the USEHC since these
systems already must meet USEHC.
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UMC 2018 – (1208.0, 1208.1):
SUBMITTER:

Item # 171

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1208.0 Circulators and Pumps.
1208.1 General. Circulators and pumps shall be listed selected for their intended use based on the heat transfer medium fluid,
intended operating temperature range and pressure. Circulators and pumps shall be installed to allow for service and maintenance.
The manufacturer’s installation instructions shall be followed for correct orientation and installation.
SUBSTANTIATION:
Section 1208.0 is being revised to include pumps as pumps are also used in hydronic systems.
Section 1208.1 is being revised to include pumps as pumps are also used in hydronic systems. Furthermore, the
requirement for listing is being removed as there is no circulators or pumps that are specifically listed for an application.

217

UMC 2018 – (1208.2):
SUBMITTER:

Item # 172

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1208.2 Mounting. The circulator or pump shall be installed in such a way that strain from the piping is not transferred to the
circulator or pump housing. The circulator and pump shall be permitted to be directly connected to the piping, provided the piping
is supported on each side of the circulator or pump. Where the installation of a circulator or pump will cause strain on the piping,
the circulator or pump shall be installed on a mounting bracket or base plate. Where means for controlling vibration of a circulator or pump is required, an approved means for support and restraint shall be provided.
SUBSTANTIATION:
Section 1208.2 is being revised to include pumps as pumps are also used in hydronic systems.
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UMC 2018 – (1208.3):
SUBMITTER:

Item # 173

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1208.3 Sizing. The selection and sizing of a circulator or pump shall be based on all of the following:
(1) Loop or system head pressure, feet of head (m)
(2) Capacity, gallons per minute (L/s)
(3) Maximum and minimum velocity, feet per second (m/s)
(43) Maximum and minimum temperature, °F (°C)
(54) Maximum working pressure, pounds per square inch (kPa)
(65) Fluid type
SUBSTANTIATION:
Item 3 in Section 1208.3 should be deleted as velocity is not a factor in pump selection. Furthermore, pumps are being
added as they are also used in hydronic systems.
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UMC 2018 – (1004.0 – 1004.4, 1209.1 – 1209.5, Table 1005.4(1), Table 1005.4(2)):
SUBMITTER:

Item # 174

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1209.0 Expansion Tanks.
1209.1 Where Required General. An expansion tank shall be installed in every each closed hydronic system to control
system pressure due to thermal expansion. Secondary hot water systems, that are isolated from the primary system by a heat
exchanger shall install a separate expansion tank and pressure relief valve. Expansion tanks shall be of the closed or open type.
Expansion tanks used in hydronic systems shall comply with the requirements of ASME Boiler and Pressure Vessel Code Section
VIII where the system is designed to operate at more than 30 pounds-force per square inch (psi) (207 kPa). Tanks shall be rated
for the pressure of the system. Expansion tanks shall be accessible for maintenance and shall be installed in accordance with
the manufacturer’s installation instructions.
1209.2 Systems with Closed Expansion Tanks. A closed expansion tank shall be sized based on the capacity of the
system. The minimum size of the tank shall be determined in accordance with Section 1004.4 and shall be equipped with an
airtight tank or other air cushion that is consistent with the volume and capacity of the system. Tanks shall be equipped with a
drain valve and a manual air vent. Tanks shall be located in accordance with the manufacturer’s instructions unless otherwise
specified by the system design. Each tank shall be equipped with a shutoff device that will remain open during operation of the
heating system. Valve handles shall be locked open or removed to prevent from being inadvertently shut off.
1209.2 Installation. Expansion tanks shall be accessible for maintenance and shall be installed in accordance with the manufacturer’s installation instructions. Each tank shall be equipped with a shutoff device that will remain open during operation of
the heating system. Valve handles shall be locked open or removed to prevent from being inadvertently shut off. Provisions shall
be made for draining the tank without emptying the system. Expansion tanks shall be securely fastened to the structure. Supports
shall be capable of carrying twice the weight of the tank filled with water without placing a strain on connecting piping. Hotwater-heating systems incorporating hot water tanks or fluid relief columns shall be installed to prevent freezing under normal
operating conditions.
1209.3 Systems with Open Expansion Tanks. An open expansion tank shall be located not less than 36 inches (914 mm)
above the highest point in the system and shall be sized based on the capacity of the system. An overflow with a diameter of
not less than one-half the size of the water supply or not less than 1 inch (25 mm) in diameter shall be installed at the top of the
tank. The overflow shall discharge through an air gap into the drainage system. Isolation valves shall not be installed in the piping
between the heat-distribution system and the expansion tank. Tanks shall be located in accordance with the manufacturer’s
instructions unless otherwise specified by the system design. Each tank shall be equipped with a shutoff device that will remain
open during operation of the heating system. Valve handles shall be locked open or removed to prevent from being inadvertently
shut off.
1209.3 Open-Type Expansion Tanks. Open type expansion tanks shall be located not less than 3 feet (914 mm) above the
highest point of the system. An overflow with a diameter of not less than one-half the size of the supply or not less than 1 inch
(25 mm) in diameter shall be installed at the top of the tank. The overflow shall discharge through an air gap into the drainage
system.
1209.4 Closed-Type Tanks. Closed-type expansion tanks shall be designed for a hydrostatic test pressure of two and onehalf times the allowable working pressure of the system. Expansion tanks for systems designed to operate at more than 30
pounds-force per square inch (psi) (207 kPa) shall comply with ASME BPVC Section VIII.
1209.5 Sizing. Expansion tanks shall be sized to accept the full expansion volume of the fluid in the system.
1004.0 Expansion Tanks.
1004.1 General. An expansion tank shall be installed in a hot-water-heating system as a means for controlling increased pressure caused by thermal expansion. Expansion tanks shall be of the closed or open type and securely fastened to the structure.
Tanks shall be rated for the pressure of the system. Supports shall be capable of carrying twice the weight of the tank filled with
water without placing a strain on connecting piping.
Hot-water-heating systems incorporating hot water tanks or fluid relief columns shall be installed to prevent freezing under
normal operating conditions.
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1004.2 Open-Type Expansion Tanks. Open type expansion tanks shall be located not less than 3 feet (914 mm) above the
highest point of the system. Such tanks shall be sized based on the capacity of the system. An overflow with a diameter of not
less than one-half the size of the supply or not less than 1 inch (25 mm) in diameter shall be installed at the top of the tank. The
overflow shall discharge through an air gap into the drainage system.
1004.3 Closed-Type Systems. Closed-type systems shall have an airtight tank or other approved air cushion that will be
consistent with the volume and capacity of the system, and shall be designed for a hydrostatic test pressure of two and one-half
times the allowable working pressure of the system. Expansion tanks for systems designed to operate at more than 30 poundsforce per square inch (psi) (207 kPa) shall comply with ASME BPVC Section VIII. Provisions shall be made for draining the
tank without emptying the system.
1004.4 Minimum Capacity of Closed-Type Tank. The minimum capacity for a gravity-type hot water system expansion
tank shall be in accordance with Table 1004.4(1). The minimum capacity for a forced-type hot water system expansion tank shall
be in accordance with Table 1004.4(2), or Equation 1004.4. Equation 1004.4 shall not be used for diaphragm-type expansion tanks.
Vt =

(0.00041t - 0.0466) Vs

Where:
Vt =
Vs =
t =
Pa =
Pf =
Po =

(

Pa
Pf

Pa
Po

(Equation 1004.4)

)

Minimum volume of expansion tank, gallons
Volume of system, not including expansion tank, gallons
Average operating temperature, °F
Atmospheric pressure, feet H2O absolute
Fill pressure, feet H2O absolute
Maximum operating pressure, feet H2O absolute

For SI units: 1 gallon = 3.785 L, °C = (°F-32)/1.8, 1 foot of water = 2.99 kPa

(renumber remaining sections)
TABLE 1005.4(1)
EXPANSION TANK CAPACITIES FOR GRAVITY HOT WATER SYSTEMS1

TABLE 1005.4(2)
EXPANSION TANK CAPACITIES FOR FORCED HOT WATER SYSTEMS1

Note: ASME BPVC Section VIII meets the requirements for a mandatory reference standard in accordance
with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
The provisions for expansion tanks should be revised for the following reasons:
• Expansion tanks are included in both Chapter 10 and Chapter 12. They should be in Chapter 12 since they are
required for all closed systems not just heating systems. Therefore, the sections in Chapter 10 (Section 1004.1)
should be combined with Section 1209.1 for ease of use.
• The term “each closed” is being added as expansion tanks are only needed on closed hydronic systems due to
thermal expansion, not on open systems.
• The requirement for a separate tank for systems separated by a heat exchanger is not needed since a tank is
already required for each closed system.
• The requirement for ASME construction should be triggered based on pressure to be consistent with ASME
BPVC Section IV and the language now in Chapter 10. This is deleted from Section 1209.1 and included in
Section 1209.4, relocated from Section 1009.3.
• There is no need to distinguish between open (vented) and closed tanks with respect to installation. Their requirements are merged to reduce repetition.
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•
•
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Both open and closed tanks require a means to drain the tank for service. For closed tanks, this is needed to
adjust pre-charge in the case where it is not set at the factory. The draining requirement is relocated to apply to
both types of tanks.
It appears that the equation used to size expansion tanks is an approximation developed for small heating
systems at typical pressures. However, it is wrong for many other applications, possibly causing tanks to be
undersized. At temperatures typical of chilled water and closed-circuit condenser water systems, the equation can
result in negative tank size, clearly incorrect. Correct equations can be found in the ASHRAE Handbook, this
article: https://app.box.com/TE-UnderstandingExpansionTanks, and manufacturer’s selection sheets and software. The equations are actually not all the useful without knowing how to determine the variables used such as
precharge and maximum pressure. The Task Group determined that the equations are in fact too complex to be
in the code and therefore unenforceable. Sizing tanks is actually fairly complex and should be left to the engineer
of record. The system is protected with relief valves so there is not a safety issue if tanks are undersized. Therefore, Section 1209.5 simply states the fundamental requirement without including the equations.

UMC 2018 – (1210.1):
SUBMITTER:

Item # 175

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1210.0 Materials.
1210.1 Piping, Tubing, and Fittings. Hydronic pipe and tubing shall comply with the applicable standards referenced in Table
1210.1 and shall be approved for use based on the intended purpose. Materials shall be rated for the operating temperature and
pressure of the system and shall be compatible with the type of transfer medium. Pipe fittings and valves shall be approved for
the installation with the piping, materials to be installed and shall be in accordance with the applicable standards referenced in
Table 1210.1. Where required, Eexterior piping shall be protected against freezing, and UV radiation, corrosion and degradation. Embedded pipe or tubing shall comply with Section 1221.2.
SUBSTANTIATION:
The requirement regarding exterior piping and corrosion protection is too vague; all piping will corrode and degrade
eventually. Piping in mild climates need not be protected against freezing and only some piping materials need protection against UV, therefore, the language from the 2012 code which included “where required” to qualify the requirement was added.
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UMC 2018 – (Table 1210.1):
SUBMITTER:

Item # 176

Lance MacNevin
Plastics Pipe Institute (PPI)

RECOMMENDATION:
Delete text without substitution:
TABLE 1210.1
MATERIALS FOR HYDRONIC SYSTEM PIPING, TUBING, AND FITTINGS
MATERIAL

Acrylonitrile Butadiene Styrene (ABS)

STANDARDS

ASTM D1527

PIPING/TUBING

––

FITTINGS

(portions of table not shown remain unchanged)
SUBSTANTIATION:
The material ABS does not belong in this Table for hydronics, as there is no reference to this material within Chapter
12, Hydronics. Furthermore, the reference standard (ASTM D1527) no longer exists. According to the ASTM website,
“Formerly under the jurisdiction of Comment F17 on Plastic Piping Systems, this specification was withdrawn in
November 2013. This standard is being withdrawn without replacement due to its limited use by industry.”
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UMC 2018 – (Table 1210.1):
SUBMITTER:

Item # 177

Lance MacNevin
Plastics Pipe Institute (PPI)
Gary Morgan
Viega LLC

RECOMMENDATION:
Revise text as follows:
TABLE 1210.1
MATERIALS FOR HYDRONIC SYSTEM PIPING, TUBING, AND FITTINGS
MATERIAL

Cross-Linked Polyethylene (PEX)

STANDARDS

ASTM F876, ASTM F877
PIPING/TUBING

ASTM F877, ASTM F1807, ASTM F1960,
ASTM F1961, ASTM F2080, ASTM F2159,
CSA B137.5
FITTINGS

(portions of table not shown remain unchanged)
SUBSTANTIATION:
ASTM F877 was revised in 2011 to serve as the standard for PEX system components, including fittings and manifolds for PEX tubing, but it is not a standard for PEX pipes. The single standard which contains all technical requirements for PEX tubing is ASTM F876, which is also listed in the 1st column. ASTM F876 was revised in 2010 to contain
all requirements for PEX tubing, in one standard. Therefore, it is incorrect to list ASTM F877 in the 2nd column for
“PIPING/TUBING”. It is correct to list ASTM F877 in the 3rd column “FITTINGS”. It should remain in this column. As
reference, this is the first sentence of the current scope of ASTM F877: “This specification covers requirements, test
methods, and marking requirements for system components when tested with nominal SDR9 crosslinked polyethylene tubing as system.”
ASTM F877 was revised a few years ago removing all specifications specific to the pipe/tubing dimensional and
performance specifications which now are solely specified in ASTM F876. ASTM F877 remains a valid PEX fitting and
PEX system materials and performance standard exclusive for use with ASTM F876 piping/tubing. ASTM F877 will
remain in the table under the heading “Fittings”. This is a non-controversial proposal supported by the whole PEX
industry and is needed to reflect the current version of the ASTM standard.
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UMC 2018 – (Table 1210.1):
SUBMITTER:

Item # 178

Lance MacNevin
Plastics Pipe Institute (PPI)

RECOMMENDATION:
Revise text as follows:
TABLE 1210.1
MATERIALS FOR HYDRONIC SYSTEM PIPING, TUBING, AND FITTINGS
MATERIAL

Polyethylene (PE) Pipe

STANDARDS

ASTM D1693, ASTM D2513, ASTM D2683, ASTM D2609, ASTM D2683, ASTM D3261,
ASTM D2837, ASTM D3035, ASTM D3350, ASTM F1055, CSA B137.1
ASTM F1055
PIPING/TUBING

FITTINGS

(portions of table not shown remain unchanged)
SUBSTANTIATION:
ASTM F1055 is a standard for electrofusion fittings for PE and PEX pipes, but is not a standard for PE pipes. Therefore, it is incorrect to list ASTM F1055 in the 2nd column for “PIPING/TUBING”. Correctly, ASTM F1055 is already listed
in the 3rd column “FITTINGS”. It should remain in this column.
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UMC 2018 – (Table 1210.1, Table 1701.1):
SUBMITTER:

Item # 179

Larry Gill
IPEX USA, LLC

RECOMMENDATION:
Revise text as follows:
TABLE 1210.1
MATERIALS FOR HYDRONIC SYSTEM PIPING, TUBING, AND FITTINGS
MATERIAL

STANDARDS

Raised Temperature Polyethylene
(PE-RT)

ASTM F2633, ASTM F2769,
CSA B137.18
PIPING/TUBING

ASTM F1807, ASTM F2159, ASTM F2735, ASTM F2769,
CSA B137.18
FITTINGS

(portions of table not shown remain unchanged)
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

CSA B137.18-13

STANDARD TITLE

APPLICATION

Polyethylene of Raised Temperature Resistance (PE-RT) Tubing Piping, Plastic
Systems for Pressure Applications

REFERENCED
SECTIONS

Table 1210.1

Note: CSA B137.18 meets the requirements for a mandatory reference standard in accordance with Section
3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
Polyethylene of raised temperature resistance (PE-RT) tubing systems for pressure applications is a new consensus
system standard (tubing and fittings). The scope includes the following: potable water distribution systems or other
applications, including municipal water service lines, reclaimed water distribution, radiant panel heating and cooling
systems, hydronic baseboard heating systems, snow and ice melting heating systems, building services piping,
compressed air distribution, and ground source geothermal systems.
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UMC 2018 – (Table 1210.1):
SUBMITTER:

Item # 180

Larry Gill
IPEX USA, LLC

RECOMMENDATION:
Revise text as follows:
TABLE 1210.1
MATERIALS FOR HYDRONIC SYSTEM PIPING, TUBING, AND FITTINGS
MATERIAL

Raised Temperature Polyethylene
(PE-RT)

STANDARDS

ASTM F2633, ASTM F2769
PIPING/TUBING

ASTM F1807, ASTM F2159, ASTM F2735, ASTM F2769,
ASTM D3261, ASTM F1055
FITTINGS

Note: ASTM D3261 and ASTM F1055 meet the requirements for mandatory reference standards in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
ASTM D3261 and ASTM F1055 are already referenced in the UMC for Polyethylene (PE). From a material perspective PE-RT is PE and there can be joined using the methods defined in ASTM D3261 and ASTM F1055. As background you will find below is a PPI listing which shows that PE-RT is listed under PE 4710.
TABLE I.A.13 - PE 4710 MATERIALS1
The following materials carry a recommended HDB of 1600 psi and qualify for a 0.63 design factor to establish a
maximum recommended HDS of 1000 psi at 73°F (23°C) for water. These materials also meet the requirements for
a PE 3408 as per ASTM D3350-02a. (*) - Indicates the material meets policy in TR-3 and ASTM D2837/D2513
requirement for substantiation. Stress rupture data confirm that the 73°F (23°C) regression is linear to 50 years.
1. Dependent Listings – PE 4710
Advanced Drainage Systems
Company Name

Blue Diamond Industries
Blue Diamond Industries
Centennial Plastics
Charter Plastics
Charter Plastics

ADS PolyFlex (4)

Material Designation

BDID-4710
BDII 4710

PE4710 CENFUSE
A2490/F0092

Charter Black L-1 HDPE

Charter Plastics

Charter Plastics E6210A/PO2107

Charter Plastics

TUB121/BLK

Charter Plastics
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H525/2107

73
140
73
140
73
140
73
140
73
140
73
140
73
140
73
140
73
140

Temp °F

1600
1000
1600
1000
1600
1000
1600
1000
1600
1000
1600
1000
1600
1000
1600
1000
1600
1000

HDB (psi)

E-10*
E-6
S*
S
S*
S
S*
S
S*
S
S*
S
S*
S
S*
S
S*
S
Grade

6/30/2014
6/30/2014
12/30/2015
12/30/2015
12/31/2016
12/31/2016
12/31/2016
12/31/2016
12/30/2015
12/30/2015
12/31/2017
12/31/2017
3/17/2019
3/17/2019
12/31/2017
12/31/2017
12/31/2016
12/31/2016

Expiration Date

Charter Plastics

XT10N/2139

Charter Plastics

XT10N/2978

Charter Plastics

Co-Ex Pipe

Cresline Plastic Pipe Company
Duraline Corporation
Duraline Corporation
Duraline Corporation

XT10N/2478

Co. CO-FLEX(T)

Cresline HD Bimodal
PolyPipe B-50-A
PolyPipe B-50-B
PolyPipe B-50-C

73
140
73
140
73
140
73
140
73
140
73
140
73
140
73

1600
1000
1600
1000
1600
1000
1600
1000
1600
1000
1600
1000
1600
800
1600

S*
S
E-10*
E-10
E-10*
E-10
S*
S
S*
S
S*
S
S*
S
S*

12/31/2016
12/31/2016
6/30/2014
6/30/2014
6/30/2014
6/30/2014
12/31/2017
12/31/2017
12/31/2016
12/31/2016
12/31/2017
12/31/2017
12/31/2019
12/31/2019
12/31/2019
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UMC 2018 – (Table 1210.1):
SUBMITTER:

Item # 181

William Chapin
Professional Code Consulting, LLC

RECOMMENDATION:
Revise text as follows:
TABLE 1210.1
MATERIALS FOR HYDRONIC SYSTEM PIPING, TUBING, AND FITTINGS
MATERIAL

Copper/Copper Alloy

Chlorinated Polyvinyl Chloride (CPVC)
Cross-Linked Polyethylene (PEX)

Raised Temperature Polyethylene (PE-RT)

STANDARDS

ASTM B42, ASTM B43, ASTM B75,
ASTM B88, ASTM B135, ASTM B2512,
ASTM B302, ASTM B447
PIPING/TUBING

ASTM D2846, ASTM F441, ASTM F442
ASTM F876, ASTM F877

ASTM F2623, ASTM F2769

ASME B16.15, ASME B16.18, ASME
B16.22, ASME B16.23, ASME B16.24,
ASME B16.26, ASME B16.29, ASME
B16.51, ASSE 1061
ASSE 1061, ASTM D2846, ASTM F437,
ASTM F438, ASTM F439, ASTM F1970
ASSE 1061, ASTM F877, ASTM F1807,
ASTM F1960, ASTM F1961, ASTM F2080,
ASTM F2159, CSA B137.5
ASSE 1061, ASTM F1807, ASTM F2159,
ASTM F2735, ASTM F2769
FITTINGS

Note: ASSE 1061 meets the requirements for a mandatory reference standard in accordance with Section 33.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
Table 1210.1 should be modified as ASSE 1061 fittings are referenced in the body of the UMC for these tubing materials. ASSE 1061 fittings are designed for use with Copper, PEX, CPVC or PE-RT.
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UMC 2018 – (Table 1210.1, 1211.6):
SUBMITTER:

Item # 182

Lance MacNevin
Plastics Pipe Institute (PPI)

RECOMMENDATION:
Delete text without substitution:
TABLE 1210.1
MATERIALS FOR HYDRONIC SYSTEM PIPING, TUBING, AND FITTINGS

Ductile Iron

MATERIAL

STANDARDS

AWWA C115/A21.15, AWWA C151/A21.51
PIPING/TUBING

AWWA C110/A21.101, AWWA C153/A21.53
FITTINGS

(portions of table not shown remain unchanged)
1211.6 Ductile Iron Pipe. Joints between ductile iron pipe or fittings shall be installed in accordance with one of the following
methods:
(1) Mechanical joints for ductile iron pipe or fittings shall consist of a bell that is cast integrally with the pipe or fitting and
provided with an exterior flange having bolt holes and a socket with annular recesses for the sealing gasket and the plain
end of the pipe or fitting. The elastomeric gasket shall comply with AWWA C111. Lubricant recommended for the application by the pipe manufacturer shall be applied to the gasket and plain end of the pipe.
(2) Push-on joints for ductile iron pipe or fittings shall consist of a single elastomeric gasket that shall be assembled by positioning the elastomeric gasket in an annular recess in the pipe or fitting socket and forcing the plain end of the pipe or
fitting into the socket. The plain end shall compress the elastomeric gasket to form a positive seal and shall be designed so
that the elastomeric gasket shall be locked in place against displacement. The elastomeric gasket shall comply with AWWA
C111. Lubricant recommended for the application by the pipe manufacturer shall be applied to the gasket and plain end of
the pipe.
SUBSTANTIATION:
In Table 1210.1, these materials do not belong in this table for hydronics. Ductile Iron pipe produced to AWWA (American Water Works Association) standards is not used in hydronic systems. For example, the scope of C151 starts with
“This standard describes 3-in. through 64-in. (80-mm through 1,600-mm) flanged ductile-iron pipe with ductile-iron
or gray-iron threaded flanged for potable water, wastewater, and reclaimed water service.”
In Section 1211.6, ductile iron pipe does not belong in Chapter 12 for hydronics, and a proposal was submitted to
remove these materials from Table 1210.1, on the basis that ductile iron pipe produced to the referenced AWWA
standards is not used in hydronic systems. Ductile iron pipe is for water, and the standard is published by the American Water Works Association. For example, the Scope of referenced standard AWWA C151 starts with “This standard describes 3-in. through 64-in. (80-mm through 1,600-mm) flanged ductile-iron pipe with ductile-iron or gray-iron
threaded flanges for potable water, wastewater, and reclaimed water service.”
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UMC 2018 – (Table 1210.1, 1211.3, Table 1701.1):
SUBMITTER:

Item # 183

Forest Hampton III
Lubrizol Advanced Materials, Inc.

RECOMMENDATION:
Add new text as follows:
TABLE 1210.1
MATERIALS FOR HYDRONIC SYSTEM PIPING, TUBING, AND FITTINGS
STANDARDS

MATERIAL

Chlorinated Polyvinyl Chloride/Aluminum/ Chlorinated Polyvinyl
Chloride (CPVC/AL/CPVC)

ASTM F2855

ASTM D2846

PIPING/TUBING

FITTINGS

(portions of table not shown remain unchanged)
1211.0 Joints and Connections.
1211.3 CPVC/AL/CPVC Plastic Pipe and Joints. Joints between chlorinated polyvinyl chloride/aluminum/ chlorinated
polyvinyl chloride (CPVC/AL/CPVC) pipe or fittings shall be installed in accordance with one of the following methods:
(1) Mechanical joints shall include, but are not limited to, flanged and grooved.
(2) Solvent cement joints for CPVC/AL/CPVC pipe and fittings shall be clean from dirt and moisture. Solvent cements in
accordance with ASTM F493, requiring the use of a primer shall be orange in color. The primer shall be colored and be in
accordance with ASTM F656. Listed solvent cement in accordance with ASTM F493 that does not require the use of
primers, yellow in color, shall be permitted for pipe and fittings manufactured in accordance with ASTM D2846, 1⁄2 of an
inch (15 mm) through 2 inches (50 mm) in diameter, 1⁄2 of an inch (15 mm) through 3 inches (80 mm) in diameter. Apply
primer where required inside the fitting and to the depth of the fitting on pipe. Apply liberal coat of cement to the outside
surface of pipe to depth of fitting and inside of fitting. Place pipe inside fitting to forcefully bottom the pipe in the socket
and hold together until joint is set.
(renumber remaining sections)
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

ASTM F2855-2012*

STANDARD TITLE

APPLICATION

Specification for Chlorinated Ploly (Vinyl
Piping, Plastic
Chloride)/Aluminum/Chlorinated Poly (Vinyl Chloride) (CPVCAL-CPVC) Composite Pressure Tubing

REFERENCED
SECTIONS

Table 1210.1

Note: ASTM F493, ASTM F656, ASTM D2846, and ASTM F2855 meet the requirements for mandatory reference
standards in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
Chlorinated Polyvinyl Chloride/Aluminum/Chlorinated Polyvinyl Chloride (CPVC/AL/CPVC) pipe was added to chapter
6 of UPC last cycle for water service and water distribution pipe. It can also be used for hydronic piping and should
be recognized in Chapter 12 of the UMC to give installers another option.
Revising Section 1211.3 adds joining methods commonly used with CPVC-Al-CPVC pipe in the field that have a
proven track record.
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UMC 2018 – (1210.3):
SUBMITTER:

Item # 184

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1210.0 Materials.
1210.3 Hangers and Supports. Pipe and tubing shall be supported in accordance with Table Section 313.3. Equipment that
is part of the piping system Systems with valves, circulators, and expansion tanks shall be provided with additional support in
accordance with this code and manufacturer’s installation instructions.
SUBSTANTIATION:
Section 1210.3 is being revised as Table 313.3 is not the only part of the referenced table (Table 313.3). The whole
section should be referenced as it was in the 2012 edition of the UMC. Furthermore, the list of equipment in Section
1210.3 that may require added supported is incomplete, therefore, the sentence was made to be more generic.
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UMC 2018 – (1210.4):
SUBMITTER:

Item # 185

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Add new text as follows:
1210.0 Materials.
1210.4 Underground Piping. Piping located within a building and in, or under, a concrete floor slab resting on the ground
shall be installed in accordance with the following:
(1) Ferrous piping shall be galvanized and covered with an approved protective coating.
(2) Copper tubing shall be installed without joints.
(3) Plastic piping shall be installed in accordance with the manufacturer’s installation instructions.
SUBSTANTIATION:
Section 1210.4 is being added as there is no direction for the end user for the installation of underground piping
systems. Furthermore, similar language was addressed in the 2012 edition of the UMC. The underground piping
requirements were inadvertently removed as the entire Chapter 12 was revised in the 2015 edition.
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UMC 2018 – (1211.1):
SUBMITTER:

Item # 186

Lance MacNevin
Chair, Hydronics Task Group
Michael Cudahy
Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION:
Revise text as follows:
1211.0 Joints and Connections.
1211.1 General. Joints and connections shall be of an approved type. Joints shall be gas and watertight and designed for the
pressure of the hydronic system. Changes in direction shall be made by the use of fittings or with pipe bends having a radius of
not less than six times the outside diameter of the tubing. Pipe bends shall have a radius of not less than six times the outside
diameter of the tubing or shall be in accordance with the manufacturer’s installation instructions. Joints between pipe and fittings
shall be installed in accordance with the manufacturer’s installation instructions.
SUBSTANTIATION:
Section 1211.1 was revised as it provides directions for those installers that do not have the manufacturer’s installation instructions. Furthermore, it will promote correlation and consistency with the 2015 Uniform Solar Energy and
Hydronics Code (USEHC).
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UMC 2018 – (1211.2):
SUBMITTER:

Item # 187

Forest Hampton III
Lubrizol Advanced Materials, Inc.

RECOMMENDATION:
Revise text as follows:
1211.0 Joints and Connections.
1211.2 Chlorinated Polyvinyl Chloride (CPVC) Pipe. Joints between chlorinated polyvinyl chloride (CPVC) pipe or
fittings shall be installed in accordance with one of the following methods:
(1) Mechanical joints shall include, but are not limited to, flanged, grooved, and push fit fittings. Removable and non-removable push fit fittings with an elastomeric o-ring that employ quick assembly push fit connectors shall be in accordance with
ASSE 1061.
(2) Solvent cement joints for CPVC pipe and fittings shall be clean from dirt and moisture. Solvent cements in accordance with
ASTM F493, requiring the use of a primer shall be orange in color. The primer shall be colored and be in accordance with
ASTM F656. Listed solvent cement in accordance with ASTM F493 that does not require the use of primers, yellow or red
in color, shall be permitted for pipe and fittings manufactured in accordance with ASTM D2846, 1⁄2 of an inch (15 mm)
through 2 inches (50 mm) in diameter or ASTM F442, 1⁄2 of an inch (15 mm) through 3 inches (80 mm) in diameter. Apply
primer where required inside the fitting and to the depth of the fitting on pipe. Apply liberal coat of cement to the outside
surface of pipe to depth of fitting and inside of fitting. Place pipe inside fitting to forcefully bottom the pipe in the socket
and hold together until joint is set.
(3) Threaded joints for CPVC pipe shall be made with pipe threads in accordance with ASME B1.20.1. A minimum of Schedule
80 shall be permitted to be threaded; and the pressure rating shall be reduced by 50 percent. The use of molded fittings shall
not result in a 50 percent reduction in the pressure rating of the pipe provided that the molded fittings shall be fabricated
so that the wall thickness of the material is maintained at the threads. Thread sealant compound that is compatible with the
pipe and fitting, insoluble in water, and nontoxic shall be applied to male threads. Caution shall be used during assembly
to prevent over tightening of the CPVC components once the thread sealant has been applied. Female CPVC threaded
fittings shall be used with plastic male threads only.
SUBSTANTIATION:
Section 1211.2(1) is being revised to add mechanical joints commonly used with CPVC pipe in the field that have a
proven track record.
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UMC 2018 – (1211.13.1):
SUBMITTER:

Item # 188

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1211.13 Joints Between Various Materials.
1211.13.1 Copper or Copper Alloy Pipe or Tubing to Threaded Steel Pipe Joints. Joints from between copper or
copper alloy pipe or tubing to threaded steel pipe shall be made by the use of copper alloy adapter, copper alloy nipple [minimum
6 inches (152 mm)], dielectric fitting, or dielectric union in accordance with ASSE 1079. The joint between the copper or copper
alloy pipe or tubing and the fitting shall be a soldered, brazed, flared, or pressed joint and the connection between the threaded
pipe and the fitting shall be made with a standard pipe size threaded joint.
SUBSTANTIATION:
Section 1211.13.1 creates confusion and misses the point. The issue is copper to steel not whether the joint is
threaded. The last sentence should be deleted because joints are addressed elsewhere and is not relevant to this
section.
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UMC 2018 – (1212.0 – 1212.11):
SUBMITTER:

Item # 189

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1212.0 Service Valves.
1212.1 General. (remaining text unchanged)
1212.2 Where Required. Valves shall be installed in hydronic piping systems in accordance with Section 1212.3 through
Section 1212.11.for the following hydronic system components to permit cleaning, inspection, or repair without shutting down
or draining other parts of the system.
(1) Serviceable equipment, manifolds, components, and appliances.
(2) Pumps and circulators.
(3) Pressure reducing valves.
(4) Air removal devices and air vents.
Exception: Equipment and components interconnected with piping less than 10 feet (3048 mm) shall be permitted to be isolated
as an assembly.
1212.3 Heat Exchanger. Isolation valves shall be installed on the supply and return side of the heat exchanger.
1212.4 Pressure Vessels. Isolation valves shall be installed on connections to pressure vessels.
1212.5 Pressure Reducing Valves. Isolation valves shall be installed on both sides of a pressure reducing valve.
1212.6 Equipment, Components, and Appliances. Serviceable equipment, components, and appliances within the system
shall have isolation valves installed upstream and downstream of such devices.
1212.7 Expansion Tank. Isolation valves shall be installed at connections to non-diaphragm-type expansion tanks.
1212.8 Flow Balancing Valves. Where flow balancing valves are installed, such valves shall be capable of increasing or
decreasing the amount of flow by means of adjustment.
1212.9 Mixing or Temperature Control Valves. Where mixing or temperature control valves are installed, such valves
shall be capable of obtaining the design water temperature and design flow requirements.
1212.10 Thermosiphoning. An approved type check valve shall be installed on liquid heat transfer piping to control thermosiphoning of heated liquids.
1212.11 Air Removal Device or Air Vents. Isolation valves shall be installed where air removal devices or automatic air
vents are utilized to permit cleaning, inspection, or repair without shutting the system down.
SUBSTANTIATION:
Section 1212.2 is being revised due to the following reasons:
(1) Focus is to isolate equipment for service and not to other valve types, which really are not issues that should be
addressed by the code.
(2) Revised to be more generic rather than addressing each type of equipment. Section 1212.3 through Section
1212.11 were not included because they say nothing useful.
(3) The exception is to allow close coupled equipment to be isolated with two valves rather than one on each side
of the equipment. Example: boiler pump and boiler are often treated as one assembly.
(4) Thermosiphoning is almost never a problem in hydronic systems and where it is, the engineer can address it.
(5) Section 1212.3 through Section 1212.11 includes no requirements.
(6) The title to Section 1212.0 is being revised, as the focus should be to isolate equipment for service and not to
other valves types, which is not an issue that should be addressed by the code.
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UMC 2018 – (1213.0, 1213.1):
SUBMITTER:

Item # 190

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1213.0 System Controls.
1213.1 Water Temperature Controls. A heat source or system of commonly connected heat sources shall be protected by a
water-temperature-activated operating control to stop heat output of the heat source where the system water reaches a pre-set
operating temperature.
SUBSTANTIATION:
Section 1213.1 creates confusion and may cause problems in the field. Furthermore, equipment safety provisions are
already addressed in Chapter 9 and Chapter 10. Lastly, the provisions seem to address energy requirements which
are outside the scope of the UMC.
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UMC 2018 – (1213.2):
SUBMITTER:

Item # 191

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1213.2 Radiant Floor Heating Panels. Radiant floor heating panels shall be protected with a high-limit control set 20°F
(11°C) above the maximum design water temperature for the panel to prevent the introduction of heat into the panel. The highlimit setting shall not exceed the temperature rating for the pipe and shall be equipped with a manual reset.
SUBSTANTIATION:
Section 1213.2 should be deleted as it is not specific in regards to the location the device is to be installed or what
is to be controlled (pumps or heat source), therefore unenforceable.
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UMC 2018 – (1213.3):
SUBMITTER:

Item # 192

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1213.3 Operating Steam Controls. A steam heat source or system of commonly connected steam heat sources shall be
protected by a pressure-actuated control to shut off the fuel supply where the system pressure reaches a pre-set operating pressure.
SUBSTANTIATION:
Section 1213.3 is being deleted as it is already addressed in Section 904.4 and in Chapter 10; therefore redundant.
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UMC 2018 – (1213.3.1):
SUBMITTER:

Item # 193

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1213.3.1 Water-Level Controls. A primary water-level control shall be installed on a steam heat source to control the water
level in the heat source. The control shall be installed in accordance with the manufacturer’s installation instructions.
SUBSTANTIATION:
Section 1213.3.1 is being deleted as it is already addressed in Section 904.5 and in Chapter 10; therefore redundant.
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UMC 2018 – (1213.4):
SUBMITTER:

Item # 194

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1213.4 Occupied Spaces. An air-temperature-sensing device shall be installed in the occupied space to regulate the operation of the heat-distribution system.
SUBSTANTIATION:
Section 1213.4 should be deleted as it is an energy conservation requirement which is already addressed in ASHRAE
90.1 and ASHRAE 90.2; and the energy code.
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UMC 2018 – (1213.5):
SUBMITTER:

Item # 195

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1201.0 General.
1213.5 1201.6 Return-Water Low-Temperature Protection. Where a minimum return-water temperature to the heat
source is specified by the manufacturer, the heating system shall be designed and installed to ensure meet or exceed that the
minimum return-water temperature is maintained during the normal operation of the heat source.
SUBSTANTIATION:
Section 1213.5 should be relocated to Section 1201.6 as it is a general requirement. The current language forces heat
sources to run at the minimum temperature. Furthermore, the modifications will be consistent with changes made to
CSA B214.
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UMC 2018 – (1214.0, 1214.1):
SUBMITTER:

Item # 196

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1214.0 Pressure and Flow Controls.
1214.1 Balancing. A means for balancing distribution loops, heat emitting devices, and multiple-boiler installations shall be
provided in accordance with the manufacturer’s instructions. A means for balancing and flow control shall include the piping
design, pumping equipment, or balancing devices.
(renumber remaining sections)
SUBSTANTIATION:
Section 1214.0 and Section 1214.1 are being deleted as they are “heating-system-centric” rather than addressing all
hydronic systems. The requirements seem to only apply to heating systems which excludes cooling systems. Furthermore, Section 1214.1 is unnessary as balancing is already covered in Section 314.0.
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UMC 2018 – (1214.2):
SUBMITTER:

Item # 197

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1214.2 Low-Water Control. Direct-fired heat sources within a closed heating system shall have a low-water fuel cut-off
device, except as specified in Section 1214.3. Where a low-water control is integral with the heat source as part of the appliance’s integrated control, and is listed for such use, a separate low-water control shall not be required. An external cut-off device
shall be installed in accordance with the heat-source manufacturer’s installation instructions. No valve shall be located between
the external low-water fuel cut-off and the heat-source unit. Where a pumped condensate return is installed, a second low-water
cut-off shall be provided.
(renumber remaining sections)
SUBSTANTIATION:
Section 1214.2 should be deleted as low water controls are already addressed in Section 904.5, Section 1008.0,
Section 1009.0, Section 1003.2.1, and Table 1003.2.1 in much more detail.
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UMC 2018 – (1214.3):
SUBMITTER:

Item # 198

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1214.3 Flow-Sensing Devices. A direct-fired heat source, requiring forced circulation to prevent overheating, shall have a
flow-sensing device installed with the appliance or such device shall be integral with the appliance. A low-water fuel cut-off
device shall not be required.
(renumber remaining sections)
SUBSTANTIATION:
Section 1214.3 should be deleted as such requirement would be covered by the manufacturer’s listing. Furthermore,
not all boilers require flow switches.
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UMC 2018 – (1214.4, 1201.7):
SUBMITTER:

Item # 199

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1214.4 Automatic Makeup Water. Where an automatic makeup water supply fill device is used to maintain the water content
of the heat-source unit, or any closed loop in the system, the makeup supply shall be located at the expansion tank connection.
A pressure-reducing valve shall be installed on the makeup water feed line. The pressure of the feed line shall be set as specified in the design of the system, and connections to potable water shall be in accordance with Section 1202.0 to prevent contamination due to backflow.
(renumber remaining sections)
1201.7 Automatic Makeup Water. Where an automatic makeup water supply fill device is used to maintain the water content
of the heat-source unit, or any closed loop in the system, the makeup supply shall be located at the expansion tank connection
or other approved location.
A pressure-reducing valve shall be installed on the makeup water feed line. The pressure of the feed line shall be set as specified in the design of the system.
SUBSTANTIATION:
Section 1214.4 is being revised as there are other locations where a makeup water supply fill device can be installed.
Furthermore, the last sentence is being deleted as potable water supply is within the scope of the plumbing code.
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UMC 2018 – (1214.5.1):
SUBMITTER:

Item # 200

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1214.0 Pressure and Flow Controls.
1214.5 1201.8 Differential Pressure Regulation. (remaining text unchanged)
1214.5.1 Differential Pressure Bypass Valve. Where a differential pressure bypass valve is used for the purpose specified
in Section 1214.5, it shall be installed and adjusted to provide bypass of the distribution system where the zones are closed.
(renumber remaining sections)
SUBSTANTIATION:
Section 1214.5.1 is being deleted as it is unenforceable. The AHJ will not know if the criteria for the distribution zones
are being met.
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UMC 2018 – (1214.6, 1214.7, 1214.8, 1201.9):
SUBMITTER:

Item # 201

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1214.6 Air-Removal Device. Provision shall be made for the removal of air in the heat-distribution piping system. The airremoval device shall be located in the area of the heat-distribution piping system where air accumulates. Air-removal devices
shall be installed to facilitate their removal for examination, repair, or replacement.
1214.7 Air-Separation Device. An air-separation device shall be installed on a closed heat-distribution system. The device
shall be located in accordance with the manufacturer’s installation instructions or at the point in the heat-distribution system
where there is no pressure change and the water in the heat-distribution system is at the highest temperature.
1214.8 Secondary Loops. Secondary loops that are isolated from the primary heat-distribution loop by a heat exchanger shall
have an air-removal device or an air-separation device in accordance with Section 1214.6 or Section 1214.7.
(renumber remaining sections)
1201.0 General.
1201.9 Air Elimination. A means to eliminate air shall be installed on a closed hydronic system.
SUBSTANTIATION:
Section 1214.7 is being revised as the current language is too prescriptive and an explanation of required devices is
not addressed. The proposed modification in Section 1214.7 will require that all closed hydronic systems have a
means to eliminate air from the system. Section 1214.6 is being deleted as it already addressed in revised Section
1214.7 (new Section 1201.8). Section 1214.8 is being deleted as Section 1214.7 (new Section 1201.8) states that all
closed hydronic systems should have a means for removing air from the system. Section 1214.7 is being relocated
as air elimination is a general requirement for hydronic systems.
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UMC 2018 – (1215.0 – 1215.4):
SUBMITTER:

Item # 202

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1215.0 Hydronic Space Heating.
1215.1 General. Based on the system design, the heat-distribution units shall be selected in accordance with the manufacturer’s
specifications.
1215.2 Installation. Heat-distribution units shall be installed in accordance with the manufacturer’s installation instructions
and this code.
1215.3 Freeze Protection. Hydronic heat-distribution units or other system components shall be designed, installed, and
protected from freezing.
1215.4 Balancing. System loops shall be installed so that the design flow rates are achieved within the system.
(renumber remaining sections)
SUBSTANTIATION:
Section 1215.0 through Section 1215.4 should be deleted for the following reasons:
(1) There are no substantive provisions addressed in Section 1215.1 and Section 1215.2.
(2) Section 1215.3 should be deleted as section 1210.1 already requires protection against freezing.
(3) Section 1215.4 is unnecessary as Section 314.0 already requires systems heating, ventilating, and air conditioning systems (including hydronic systems) to be balanced.
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UMC 2018 – (1215.5, 1201.10):
SUBMITTER:

Item # 203

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1215.5 Heat Transfer Medium. The flash point of a transfer fluid in a hydronic piping system shall be a minimum of 50°F
(28°C) above the maximum system operating temperature. The transfer fluid shall be compatible with the makeup water supplied
to the system.
(renumber remaining sections)
1201.10 Heat Transfer Fluid. The ignitable flash point of a transfer fluid in a hydronic piping system shall be a minimum of
50°F (28°C) above the maximum system operating temperature. The transfer fluid shall be compatible with the makeup water
supplied to the system.
SUBSTANTIATION:
Section 1215.5 should be relocated to the general section (1201.0) of Chapter 12 as it is applies to all fluids in a
hydronic systems. Furthermore, the term “medium” is being revised to “fluid” for consistency with language used and
with the definition of “hydronics.” The term ignitable is being added to be consistent with the established definition
meaning for “flash point.”
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UMC 2018 – (1216.2, 1216.3):
SUBMITTER:

Item # 204

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1216.0 Steam Systems.
1216.2 Sloping for Two-Pipe System. Two-pipe steam system piping and heat-distribution units shall be sloped down at
not less than 1⁄8 inch per foot (10.4 mm/m) in the direction of the steam flow unless approved by the Authority Having Jurisdiction.
1216.3 Sloping for One-Pipe System. One-pipe steam system piping and heat-distribution units shall be sloped down at
not less than 1⁄8 inch per foot (10.4 mm/m) towards the steam boiler, without trapping unless approved by the Authority Having
Jurisdiction.
SUBSTANTIATION:
Section 1216.2 and Section 1216.3 needs revision as slope is not always possible so alternatives, such as upsizing
piping, should be allowed when approved.
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UMC 2018 – (1216.4):
SUBMITTER:

Item # 205

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1216.0 Steam Systems.
1216.4 Automatic Air Vents. Steam automatic air vents shall be installed to eliminate air pressure in heat-distribution units
on gravity steam piping systems. Steam traps shall be installed on pump and receiver condensate systems to eliminate negative
pressures in coils and heat exchangers on a low-pressure steam system. Air vents shall not be used on a vacuum system.
SUBSTANTIATION:
Section 1216.4 creates confusion as it seems to be mixing up the functions of steam traps with those of vacuum
breakers. You can get steam traps with vacuum breaker valve options but the basic function of a steam trap does not
achieve the intent of letting air back into a system. Therefore, the second sentence should be deleted to avoid confusion.
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UMC 2018 – (1216.5):
SUBMITTER:

Item # 206

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1216.0 Steam Systems.
1216.5 Condensate Flow. System piping shall be installed to allow condensate to flow from the steam trap to the condensate tank receiver or steam boiler either by gravity or pump-assisted.
SUBSTANTIATION:
The requirements in Section 1216.5 do not say anything substantive with or without the proposed modifications.
However, the modifications makes the provisions more general, e.g. for one-pipe systems without traps and where
gravity return is not always possible.
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UMC 2018 – (1216.6):
SUBMITTER:

Item # 207

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1216.0 Steam Systems.
1216.6 Steam-Distribution Piping. Where multi-row elements are installed in an enclosure, they shall be top fed and piped
in parallel down to the steam trap. A single steam trap for each row of heating elements shall be installed. Where the size of the
return header is increased by a minimum of one pipe size, a single steam trap shall be permitted to be installed for multiple rows.
Where multiple steam unit heaters are installed, an individual steam trap for each unit shall be installed.
SUBSTANTIATION:
This section is overly prescriptive and terms are not well defined – what is a “multi-row element” and what type of
enclosure? There are numerous safe methods to pipe coils.
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UMC 2018 – (1217.1):
SUBMITTER:

Item # 208

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1217.0 Radiant Heating and Cooling.
1217.1 Installation. Radiant heating and cooling panels shall be installed in accordance with the system design.
(renumber remaining sections)
SUBSTANTIATION:
Section 1217.1 should be deleted as it is a contractual issue and not a code issue.
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UMC 2018 – (1217.2):
SUBMITTER:

Item # 209

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1217.0 Radiant Heating and Cooling.
1217.2 Radiant Under-Floor Heating. Floor finished surface temperatures shall not exceed the following temperatures for
space heating applications:
(1) 85°F (29°C) in general applications dwellings, buildings, or structures.
(2) 85°F (29°C) in occupancies where prolonged foot contact with the floor, and solid or laminated hardwood flooring.
(23) 90°F (32°C) in bathrooms and indoor swimming pools.
The radiant heating panel system temperature shall not exceed the maximum temperature rating of the materials used in the
construction of the radiant heating panel system. The radiant panel shall be protected with a high- limit control in accordance
with Section 1213.2.
SUBSTANTIATION:
(1) Section 1217.2 is being revised to apply to both in- and under-slab systems and the word “panel” is changed to
“system” since in-slab systems have no panels.
(2) Section 1217.2(1) for temperature limitations is being revised as it is for comfort applications; some process applications will have higher temperatures.
(3) Section 1217.2(2) for temperature in areas with “prolonged foot contact” is being deleted as it is not enforceable
and also because it does not matter given the temperature is the same as the general limit.
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UMC 2018 – (1217.3):
SUBMITTER:

Item # 210

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1217.3 Chilled Water Radiant Cooling Systems. Chilled water Radiant cooling systems for cooling shall be designed to
minimize the potential for condensation. Chilled water piping, valves, and fittings shall be insulated and vapor sealed to prevent
surface condensation.
SUBSTANTIATION:
The language is in the radiant section so it should state radiant cooling. The proposed modification will address panel
and distribution system.
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UMC 2018 – (1217.3, 1217.4):
SUBMITTER:

Item # 211

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1217.3 Chilled Water Systems. Chilled water systems for cooling shall be designed to minimize the potential for condensation. To prevent condensation on any cooled radiant surface, the supply water temperature for a radiant cooling system shall
be not less than 3˚F (2˚C) above the anticipated space dewpoint temperature, or in accordance with the manufacturer’s recommendation. Chilled water piping, valves, and fittings shall be insulated and vapor sealed to prevent surface condensation.
1217.4 Dehumidification. A chilled ceiling or chilled floor panels used for space cooling shall be installed in a humiditycontrolled environment. An air handling device that removes humidity shall be incorporated into the system to keep the relative humidity below 70 percent. A humidity sensor shall be installed within the space to turn off the panels where the surface
approaches the dew point.
(renumber remaining section)
SUBSTANTIATION:
The proposed language addresses the potential for condensation, during operation, and radiant cooling system. The
proposed language is not intended to supersede the previous proposed language to Section 1217.3. Section 1217.4
should be deleted as it is no longer needed since it is addressed in the revisions to Section 1217.3. Section 1217.4
implies that the space will need to be dehumidified but making the water warmer has the same benefit. Furthermore,
the current language requires dehumidification in buildings where it is, physically, not necessary.

260

UMC 2018 – (1217.5):
SUBMITTER:

Item # 212

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1217.5 Tube Placement. Hydronic radiant panel tubing shall be installed in accordance with the manufacturer’s installation
instructions and system design. The length of continuous tubing from a supply-and-return manifold shall not exceed the lengths
specified by the manufacturer or, in the absence of manufacturer’s specifications, the lengths specified in Table 1217.5. Actual
loop lengths shall be determined by spacing, number of loops, flow rate, and pressure drop requirements, as specified in the
system design.
For the purpose of system balancing, each individual loop shall have a tag securely affixed to the manifold to indicate the
length of the loop, and the room(s) and area(s) served.
In a single-zone multiple-manifold installation, balanced flow through manifolds shall be as specified in Section 1215.4.
SUBSTANTIATION:
Section 1217.5 should be revised by removing language that is considered a contractual issue and not a code issue.
The last sentence pertaining to balancing is being deleted as Section 314.0 already requires hydronic systems to be
balanced.
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UMC 2018 – (1217.6):
SUBMITTER:

Item # 213

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1217.6 Poured Floor Structural Concrete Slabs Systems (Thermal Mass). Where tubing is embedded in a structural
concrete slab such tubes shall not be larger in outside dimension than one-third of the overall thickness of the slab and shall be
spaced not less than three diameters on center. The top of the tubing shall be embedded in the slab not less than 2 inches (51
mm) below the surface.
SUBSTANTIATION:
Section 1217.6 is being revised to be consistent with the requirements in the 2015 USEHC in regards to “structural”
concrete slabs. Furthermore, such language was also accepted by the TCC for the USEHC.
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UMC 2018 – (1217.6):
SUBMITTER:

Item # 214

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1217.6 Poured Floor Systems (Thermal Mass). Where tubing is embedded in a concrete slab such tubes shall not be
larger in outside dimension than one-third of the overall thickness of the slab and shall be spaced not less than three diameters
on center except within 10 feet (3048 mm) of the distribution manifold. The top of the tubing shall be embedded in the slab not
less than 2 inches (51 mm) below the surface.
SUBSTANTIATION:
1. Thermal mass should be deleted as it is unnecessary and creates confusion.
2. An exception is made for piping around the manifold where it is generally impossible to maintain the specified
spacing. An example from one of our projects is shown below. Near the manifold, the spacing must be tight. This
is true of almost all floor applications.
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UMC 2018 – (1217.6.2):
SUBMITTER:

Item # 215

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1217.6.2 Insulation. Where a poured concrete radiant floor system is installed in contact with the soil, not less than R-5 insulation shall be installed and shall be placed between the soil and the concrete; extend to the outside edges of the concrete; and
be placed on all slab edges.
Where a poured concrete radiant floor system is installed on grade, not less than R-5 insulation shall be installed and placed
on vertical slab edges.
Where a poured concrete radiant floor system is installed within a habitable space above and below, the total R-value of
the floor system below the concrete slab shall be more than the total R-value of the material lying above the concrete slab and
the floor system shall have not less than a R-3 value.
SUBSTANTIATION:
In Section 1217.6.2, the second paragraph seems no different than the first paragraph in application or requirement;
therefore, it should be deleted.
Furthermore, the third paragraph is not needed as there is no reason for such requirement in a code. Many
designs, such as the European Isotherm system (thermally activated building systems), rely upon heat transfer to the
space through both the top and the bottom of the slab. The requirement does not make any sense. It seems to say
that the insulation value of the floor system (assumed to be below the slab) shall be the greater of either R number
or the insulation value of the material lying above the slab. Anyone designing a radiant slab for thermal delivery
through the top of the slab would require the slab coverings to have much less than R-3 insulation value. In any
case, this is a design issue and not a code issue and must be deleted.
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UMC 2018 – (1217.6.3, 1217.6.4):
SUBMITTER:

Item # 216

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1217.6.3 Joist Systems and Subfloors. Where tubing is installed below a subfloor, the tube spacing shall be in accordance
with the system design and joist space limitations.Where tubing is installed above or in the subfloor, the tube spacing shall not
exceed 12 inches (305 mm) center-to-center for living areas.
Where tubing is installed in the joist cavity, the cavity shall be insulated with not less than R-12 material.
An air space of not less than 1 inch (25.4 mm) and not more than 23 inches (5176 mm) shall be maintained between the
top of the insulation and the underside of the floor unless a conductive plate is installed.
Where tubing is installed above or in the subfloor and not embedded in concrete, the floor assembly shall be insulated with
not less than R-12 material below the tubing.
1217.6.4 Wall and Ceiling Panels. Where piping is installed in the wall stud cavity or the ceiling joist cavity, the cavity shall
be insulated with not less than R-12 material. The insulation shall be installed in such a manner as to prevent heating or cooling
loss from the space intended to be controlled.
An air space of not less than 1 inch (25.4 mm) and not more than 23 inches (51 76 mm) shall be maintained between the
insulation and the interior surface of the panel unless a conductive plate is installed.
SUBSTANTIATION:
Section 1217.6.3 is being revised as the first sentence says nothing substantive. In Section 1217.6.3 and Section
1217.6.4, the 2 inch air space is being revised to be within 1 inch to 3 inches for proper system performance. The
proposed language includes a minimum and maximum air space, whereas before there was only a minimum.
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UMC 2018 – (1217.7.1):
SUBMITTER:

Item # 217

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1217.7.1 Electric Heating Panel Systems. Clearances for electric heating panels or between outlets, junction boxes,
mounting luminaries, ventilating, or other openings shall comply with NFPA 70.
(renumber remaining sections)
SUBSTANTIATION:
This chapter is about hydronic systems and electrical systems are not in the scope. Furthermore, the definition of
“hydronics” indicates that it involves the circulation of fluid through a system of piping or tubing.
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UMC 2018 – (1217.7.2):
SUBMITTER:

Item # 218

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1217.7.2 Radiant Wall and Ceiling Panels. Radiant panels attached to wood, steel, masonry, or concrete framing members
shall be fastened by means of anchors, bolts, or approved expansion screws of sufficient size and anchorage to support the loads
applied. In high moisture areas, panels shall be installed with corrosion-resistant fasteners. Piping systems shall be designed for
thermal expansion to prevent the load being transmitted to the panel.
SUBSTANTIATION:
Section 1217.7.2 is being revised as the term “high moisture areas” is not well enough defined to be enforceable.
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UMC 2018 – (1220.1):
SUBMITTER:

Item # 219

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1220.0 Auxiliary Systems.
1220.1 General. Additional heating loads shall be sized in accordance with one of the following methods and the required additional capacity shall be added to the primary heat source.
(1) Methods included in this chapter.
(2) Other approved engineering methods acceptable to the Authority Having Jurisdiction.
(3) Sizing guidelines included in the manufacturer’s instructions.
Where an auxiliary system is deemed to be in use only in seasons other than winter, it shall not be required to be combined
with the space heating requirement in the winter. The heat source shall be sized to the level of the highest total seasonal load.
(renumber remaining sections)
SUBSTANTIATION:
Section 1220.1 is being deleted as there is nothing substantive or enforceable.

268

UMC 2018 – (1220.2, 1201.6):
SUBMITTER:

Item # 220

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1220.0 Auxiliary Systems.
1220.2 Use of Chemical Additives and Corrosive Fluids. Where auxiliary systems contain chemical additives, corrosive fluids, or both not intended or designed for use in the primary system, a double wall heat exchanger shall be used in accordance with Section 1218.1. The chemical additives in the auxiliary systems shall be compatible with auxiliary system components
and accepted for use by the heat exchanger manufacturer.
(renumber remaining sections)
1201.0 General.
1201.6 Use of Chemical Additives and Corrosive Fluids. Chemical additives in hydronic systems shall be compatible
with system components and accepted for use by the component manufacturers.
SUBSTANTIATION:
Protecting domestic water systems is addressed in the plumbing code. If the intent is to separate systems with glycol
and those without, then double wall heat exchangers are not required. That is only needed for glycol to potable water.
The provisions pertaining to chemical additives shall be revised as it pertains to all hydronic systems and not just auxiliary systems. Furthermore, it shall be relocated to the general section of Chapter 12.
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UMC 2018 – (1220.0, 1220.3, 1220.4):
SUBMITTER:

Item # 221

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1220.0 Auxiliary Systems Snow and Ice Melt Systems.
1220.3 Snow and Ice Melt Controls. An automatic thermostatically operating control device that controls the supply
hydronic solution temperature to the snow and ice melt area shall be installed in the system. A means shall be provided to prevent
low return hydronic solution temperature, as specified in Section 1213.5. Snow melt auxiliary systems shall be protected from
freezing with an approved hydronic solution. The circulating heat transfer fluid shall be a mixture of propylene glycol or ethylene
glycol, and water. Automotive antifreeze shall not be used.
1220.4 Freeze Protection. Snow and ice melt systems shall be protected from freezing with a mixture of propylene glycol
or ethylene glycol, and water or other approved fluid. Automotive antifreeze shall not be used.
(renumber remaining sections)
SUBSTANTIATION:
Section 1220.3 is being revised by separating the freeze protection and controls requirements for snow and ice melt
systems. Furthermore, the language pertaining to Section 1213.5 is being deleted as the end user is already required
to comply with Section 1213.5. In Section 1220.4, freeze protection fluids are made to be more generic. There are
various freeze protection approaches and additives.
In regards to Section 1220.0, once the non-substantive sections are removed, this section is only about snow and
ice melting.
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UMC 2018 – (1220.3.1):
SUBMITTER:

Item # 222

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1220.0 Auxiliary Systems.
1220.3.1 Tube Placement. Snow melt tubing shall be installed in accordance with the manufacturer’s installation instructions
and with the tubing layout and spacing as specified in the system design. Except for distribution mains, tube spacing that is shown
in the design as center-to-center and the individual loop lengths shall be installed with a variance of not more than ±10 percent
from the design.
The length of continuous tubing from a supply-and-return manifold arrangement shall not exceed the lengths specified by
the manufacturer’s installation instructions and system design or, in the absence of manufacturer’s specifications, the lengths
specified in Table 1220.3.1. Actual loop lengths shall be determined by spacing, flow rate, temperature, and pressure drop, as
specified in the system design.
SUBSTANTIATION:
Section 1220.3.1 should be revised as it is not possible to maintain the tube spacing listed right at the manifold. The
term “specified” design is a contractual issue and should not be a code requirement.

271

UMC 2018 – (Table 1220.3.1):
SUBMITTER:

Item # 223

Lance MacNevin
Plastics Pipe Institute (PPI)

RECOMMENDATION:
Revise text as follows:
TABLE 1220.3.1
LOOP LENGTHS FOR SNOW AND ICE MELT SYSTEMS1,2
NOMINAL TUBE SIZE
(inches)

MAXIMUM AVERAGE ACTIVE LOOP
LENGTH (feet)

TOTAL LOOP LENGTH
(feet)

⁄2

⁄8
⁄4
1

115

225
300
450

140

⁄2
⁄4

–
–

140
280

PE-RT and PEX Tubing
1
5
3

Copper Tubing3

1
3

250
325
475

For SI units: 1 inch = 25.4 mm, 1 foot = 304.8 mm
Notes:
1
The total PE-RT and PEX loop lengths consist of two separate sections, the active loop and the leader length. The
active loop is installed within the heated slab. The leader length is the total distance to and from the manifold and
heated slab, including any vertical distances.
2
The manifolds shall be installed as close to the snow melt area as possible.
3
In concrete use minimum Type L copper water tubing. In bituminous pavement use a Type K copper water tubing.

SUBSTANTIATION:
Table 1220.3.1 was revised due to the following reasons:
(1) Snow melting systems also melt ice, a different type of hazard which is sometimes independent of snow, and often
more dangerous. In industry, several firms promote “snow and ice melting systems.” Therefore, the recommended
name is “Snow and Ice Melt.” This change will improve relevance of the UMC.
(2) The word “maximum” replaces “average” in the 2nd column, to be consistent with Table 1217.5 (which has the
same purpose as Table 1220.3.1, but for radiant systems).
(3) Nominal tube size 1⁄2 inch is added for PEX and PE-RT systems as this size is very useful and sometimes necessary in low-profile systems such as overpours on stairs, steps and wheelchair ramps. The proposed loop length
is reasonable for this tube size, and matches the loop length for 1⁄2 inch copper tubing, which is already included
in this Table.
(4) The other additions to column titles are simply for clarity.
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UMC 2018 – (1220.3.3):
SUBMITTER:

Item # 224

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1220.0 Auxiliary Systems.
1220.3.3 Slab Penetration Tube and Joint Protection. Where embedded in or installed under a concrete slab, tubing shall
be protected from damage at penetrations of the slab with a protective pipe sleeve. The space between the tubing and sleeve shall
be sealed. The tubing at the location of an expansion joint in a concrete slab shall be encased in a protective pipe sleeve that covers
the tubing not less than 12 inches (305 mm) on either side of the joint or the tubing shall be installed below the slab.
SUBSTANTIATION:
Section 1220.3.3 requires sleeving “...at the location of a joint in concrete...” not specifying whether the joint is for
expansion or control, while the equivalent section for heating (Section 1217.6.1) only requires sleeves for expansion
joints. This should be brought up for committee discussion and clarified if the committee feels the need. It is not
known whether the text, as written, was intentionally different between the two very similar sections, or just accidentally written slightly differently.
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UMC 2018 – (1220.3.6):
SUBMITTER:

Item # 225

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1220.0 Auxiliary Systems.
1220.3.6 Testing and Flushing. Testing and flushing of auxiliary systems shall be in accordance with Section 1205.20.
SUBSTANTIATION:
Section 1220.3.6 should be revised to expand to provisions to include flushing. Furthermore, the reference section
should be revised to Section 1205.0 to include testing and flushing.
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UMC 2018 – (1220.4):
SUBMITTER:

Item # 226

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1220.0 Auxiliary Systems.
1220.4 Hydronic Makeup Air Units. Hydronic makeup air units that are affected by freezing shall be protected against
freezing by a hydronic solution or a method approved by the Authority Having Jurisdiction.
SUBSTANTIATION:
Section 1220.0 has been revised to include ice and snow melting systems and the freeze protection requirements
are already addressed in Section 1210.0. Therefore, Section 1220.4 is unnecessary.
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UMC 2018 – (1221.0, 1221.1):
SUBMITTER:

Item # 227

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1221.0 Piping Installation Embedded Piping and Joints.
1221.1 General. Piping, fittings, and connections shall be installed in accordance with the conditions of their approval.
SUBSTANTIATION:
Section 1221.1 is being deleted as the requirements are already addressed throughout Chapter 12.
The title for Section 1221.0 is being revised as having an “installation” is not logical given that the several previous
sections are also about installation. It is primarily addressing in slab piping. Therefore, the section should focus on
embedded piping and joints.
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UMC 2018 – (1221.2):
SUBMITTER:

Item # 228

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1221.0 Piping Installation.
1221.2 Embedded Piping Materials and Joints. Piping for heating or cooling panels embedded in concrete shall be steel
pipe, Type L copper tubing or plastic pipe or tubing rated at not less than 100 psi at 180°F (689 kPa at 82°C). Joints of pipe or
tubing that are embedded in a portion of the building, such as concrete or plaster shall be installed in accordance with the requirements of Section 1221.2.1 through Section 1221.2.3.
SUBSTANTIATION:
The current language in Section 1221.2 should be revised as it applies to only cooling and heating panels. The revisions to Section 1221.2 will not limit the section to just cooling and heating panels as other hydronic systems also
must comply with such requirement.
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UMC 2018 – (1221.2.3):
SUBMITTER:

Item # 229

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1221.0 Piping Installation.
1221.2.3 Plastics. Plastic pipe and tubing shall be installed in continuous lengths or shall be joined by heat fusion method,
solvent cemented or approved fittings in accordance with the tubing and fitting manufacturer’s installation instructions.
SUBSTANTIATION:
Section 1221.2.3 should be revised as the use of embedded fittings is common in the plastic piping industry and
should be allowed in the UMC when approved and recommended by the manufacturers.

278

UMC 2018 – (1221.2.3):
SUBMITTER:

Item # 230

Michael Cudahy
Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION:
Revise text as follows:
1221.0 Piping Installation.
1221.2.3 Plastics. Plastic pipe and tubing shall be installed in continuous lengths or shall be joined by heat fusion method
solvent cemented, or approved fittings in accordance with the tubing and fitting manufacturer’s installation instructions.
SUBSTANTIATION:
Section 1221.2.3 should permit the use of embedded hydronic fittings in the UMC when both approved and recommended by the manufacturer’s instructions.
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UMC 2018 – (1221.3):
SUBMITTER:

Item # 231

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1221.0 Piping Installation.
1221.3 Pressure Tested Testing. Piping to be embedded in concrete shall be pressure tested in accordance with Section
1205.2 prior to pouring concrete. During the pour, the pipe shall maintain the test pressure of not less than one and one-half times
the operating pressure but not less than 100 psi (689 kPa). During freezing or the possibility of freezing conditions, testing shall
be done with air where permitted by the manufacturer.
SUBSTANTIATION:
The pressure testing section is simplified by referencing 1205.2 and redundant language is being revised to remove
language that is already addressed in Section 1205.2.
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UMC 2018 – (1221.4):
SUBMITTER:

Item # 232

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1221.0 Piping Installation.
1221.4 System Drainage. Hydronic piping systems shall be installed to permit the system to be drained. The system shall
drain by indirect waste in accordance with Section 1001.4. Embedded piping underground or under floors is not required to be
designed for draining the system.
SUBSTANTIATION:
The system drainage language is not clear. If it means that all low points in a system need to be piped to a drain, it
is way too stringent. That would prevent offsets in piping unless drains were added. Even adding drains with hose
bibs at all low points is overly expensive. Buildings have managed to survive without this requirement for years so
there is no compelling reason to add this requirement.

281

UMC 2018 – (1221.5):
SUBMITTER:

Item # 233

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Delete text without substitution:
1221.0 Piping Installation.
1221.5 Condensate Drainage. Condensate drains from dehumidifying coils shall be constructed and sloped for condensate
removal. Such drains shall be installed in accordance with Section 310.0.
SUBSTANTIATION:
Section 1221.5 is unnecessary as condensate piping is already addressed in Chapter 3 including sloping requirements.
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UMC 2018 – (1221.6):
SUBMITTER:

Item # 234

Lance MacNevin
Chair, Hydronics Task Group

RECOMMENDATION:
Revise text as follows:
1221.6 Clearance to Combustibles. Hydronic piping where the exterior temperature exceeds 250°F (121°C) shall have a
clearance of not less 1 inch (25.4 mm) to combustible materials.
1201.0 General.
1201.8 Clearance to Combustibles. Hydronic piping where the exterior temperature exceeds 250°F (121°C) shall have a
clearance of not less 1 inch (25.4 mm) to combustible materials.
SUBSTANTIATION:
Section 1221.6 is being relocated to the general section (1221.0) as it is a general requirement; the current location
now only applies to embedded piping.
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UMC 2018 – (1301.1, 1316.6):
SUBMITTER:

Item # 235

Paul Cabot
American Gas Association

RECOMMENDATION:
Revise text as follows:
1301.1 Applicability. The regulations of this chapter shall govern the installation of fuel gas piping in or in connection with
a building, structure or within the property lines of premises up to 5 pounds-force per square inch (psi) (34 kPa) for natural gas
and 10 psi (69 kPa) for undiluted propane, other than service pipe. Fuel oil piping systems shall be installed in accordance with
NFPA 31.
1316.6 Variable Gas Pressure. Where the supply gas pressure exceeds 5 psi (34 kPa) for natural gas and 10 psi (69 kPa)
for undiluted propane 14 inches (3.5 kPa) or is less than 6 inches (1.5 kPa) of water column, or where diversity demand factors
are used, the design, pipe, sizing, materials, location, and use of such systems first shall be approved by the Authority Having
Jurisdiction. Piping systems designed for pressures exceeding the serving gas supplier’s standard delivery pressure shall have
prior verification from the gas supplier of the availability of the design pressure.
SUBSTANTIATION:
The UMC contains pipe sizing tables up to 5 psi for natural gas and up to 10 psi for propane. There is no need to
require AHJ approval for fuel gas piping systems that the UMC already has requirements for and permit to be installed.
Natural gas suppliers routinely offer 2 psi supply pressure for many residential and light commercial and 5 psi for large
commercial installations.
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UMC 2018 – (1302.1, 1302.2, 1302.3, Table 1701.1):
SUBMITTER:

Item # 236

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1302.0 Coverage of Piping System.
1302.1 General. Coverage of piping systems shall extend from the point of delivery to the appliance connections. For other
than undiluted liquefied petroleum gas systems (LP-Gas) systems, the point of delivery shall be the outlet of the service meter
assembly or the outlet of the service regulator or service shutoff valve where no meter is provided. For undiluted liquefied petroleum gas LP-Gas systems, the point of delivery shall be considered to be the outlet of the final pressure regulator, exclusive of
the line gas regulators where no meter is installed. Where a meter is installed, the point of delivery shall be the outlet of the meter.
[NFPA 54:1.1.1.1(A)]
1302.2 Piping System Requirements. Requirements for pPiping systems requirements shall include design, materials,
components, fabrications, assembly, installation, testing, inspection, operation, and maintenance. [NFPA 54:1.1.1.1(C)]
1302.3 Applications. This code shall not apply to the following items (reference standards for some of which appear in
Chapter 17):
(1) Portable LP-Gas appliances and equipment of all types that are not connected to a fixed fuel piping system.
(2) Installation of appliances such as brooders, dehydrators, dryers, and irrigation equipment used for agricultural purposes.
(3) Raw material (feedstock) applications except for piping to special atmosphere generators.
(4) Oxygen-fuel gas cutting and welding systems.
(5) Industrial gas applications using such gases as acetylene and acetylenic compounds, hydrogen, ammonia, carbon monoxide,
oxygen, and nitrogen.
(6) Petroleum refineries, pipeline compressor or pumping stations, loading terminals, compounding plants, refinery tank
farms, and natural gas processing plants.
(7) Large integrated chemical plants or portions of such plants where flammable or combustible liquids or gases are produced
by chemical reactions or used in chemical reactions.
(8) LP-Gas installations at utility gas plants.
(9) Liquefied natural gas (LNG) installations.
(10) Fuel gas piping in electric utility power plants.
(11) Proprietary items of equipment, apparatus, or instruments, such as gas-generating sets, compressors, and calorimeters.
(12) LP-Gas equipment for vaporization, gas mixing, and gas manufacturing.
(13) LP-Gas piping for buildings under construction or renovations that are is not to become part of the permanent building
piping system—that is, temporary fixed piping for building heat.
(14) Installation of LP-Gas systems for railroad switch heating.
(15) Installation of LP-Gas and compressed natural gas (CNG) systems on vehicles.
(16) Gas piping, meters, gas-pressure regulators, and other appurtenances used by the serving gas supplier in distribution of gas,
other than undiluted LP-Gas. [NFPA 54:1.1.1.2]
(17) Building design and construction, except as specified herein.
(18) Fuel gas systems on recreational vehicles manufactured in accordance with NFPA 1192.
(19) Fuel gas systems using hydrogen as a fuel.
(20) Construction of appliances. [NFPA 54:1.1.1.2]
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TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

NFPA 1192-2015*

Recreational Vehicles

STANDARD TITLE

APPLICATION

Fuel Gas Piping

REFERENCED

1302.3

SECTIONS

Note: NFPA 1192 meets the requirements for a mandatory reference standard in accordance with Section 33.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1308.1 – 1308.2, 1308.3.1):
SUBMITTER:

Item # 237

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1308.0 Gas Piping System Design, Materials and Components.
1308.1 Installation of Piping System. Where required by the Authority Having Jurisdiction, a piping sketch or plan shall
be prepared before proceeding with the installation. This The plan shall show the proposed location of piping, the size of different
branches, the various load demands, and the location of the point of delivery. [NFPA 54:5.1.1]
1308.1.1 Addition to Existing System. Where When additional appliances are being connected to a gas piping system, the
existing piping shall be checked to determine whether it has adequate capacity. Where If inadequate, the existing system shall
be enlarged as required, or separate gas piping of approved adequate capacity shall be provided. [NFPA 54:5.1.2 – 5.1.2.2]
1308.2 Provision for Location of Point of Delivery. The location of the point of delivery shall be acceptable to the serving
gas supplier. [NFPA 54:5.2]
1308.3.1 Interconnections for Standby Fuels. Where a supplementary gas for standby use is connected downstream from
a meter or a service regulator where a meter is not provided, a device equipment to prevent backflow shall be installed. A threeway valve installed to admit the standby supply, and at the same time shut off the regular supply, shall be permitted to be used
for this purpose. [NFPA 54:5.3.2 – 5.3.2.2]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1308.4.1, Table 1308.4.1):
SUBMITTER:

Item # 238

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1308.4 Sizing of Gas Piping Systems. (remaining text unchanged)
1308.4.1 Maximum Gas Demand. The volumetric flow rate of gas to be provided (in cubic feet per hour) shall be calculated using the manufacturer’s input ratings of the appliance served, adjusted for altitude. Where the input rating is not indicated,
the gas supplier, appliance manufacturer, or a qualified agency shall be contacted or the rating from Table 1308.4.1 shall be used
for estimating the volumetric flow rate of gas to be supplied. The volumetric flow rate of gas to be provided shall be the sum of
the maximum inputs of the appliances served. The volumetric flow rate of gas to be provided shall be adjusted for altitude where
the installation is above 2 000 feet.
The total connected hourly load shall be used as the basis for pipe sizing, assuming the all appliances are operating at full
capacity simultaneously.
Exception: Sizing shall be permitted to be based upon established load diversity factors. [NFPA 54:5.4.25.4.2.1 – 5.4.2.3]
Table 1308.4.1
Approximate Gas Input for Typical Appliances
[NFPA 54: Table 5.4.2.1]

Space Heating Units
Warm air furnace
Single family
Multifamily, per unit
Hydronic boiler
Single family<None>
Multifamily, per unit
Space and Water Heating Units
Hydronic boiler
Single family
Multifamily, per unit
Water Heating Appliances
Water heater, automatic storage
30 to 40 gallon tank
Water heater, automatic storage
50 gallon tank
Water heater, automatic instantaneous
Capacity at 2 gallons per minute
Capacity at 4 gallons per minute
Capacity at 6 gallons per minute
Water heater, domestic, circulating or side-arm
Cooking Appliances
Range, freestanding, domestic
Built-in oven or broiler unit, domestic
Built-in top unit, domestic
Other Appliances
Refrigerator
Clothes dryer, Type 1 (domestic)
Gas fireplace direct vent
Gas log
Barbecue
Gaslight
APPLIANCE

For SI units: 1000 British thermal units per hour = 0.293 kW

INPUT
(Btu/h approx.)

100 000
60 000
100 000
60 000
120 000
75 000
35 000
50 000

142 800
285 000
428 400
35 000
65 000
25 000
40 000
3000
35 000
40 000
80 000
40 000
2500

SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1308.4.3, 1308.5 – 1308.5.1.1, 1308.5.2.3, 1308.5.4, 1308.5.4.2.3):
SUBMITTER:

Item # 239

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1308.4 Sizing of Gas Piping Systems. (remaining text unchanged)
1308.4.3 Allowable Pressure Drop. The design pressure loss in any piping system under maximum probable flow conditions, from the point of delivery to the inlet connection of the appliance, shall be such that the supply pressure at the appliance
is greater than or equal to the minimum pressure required by the appliance. [NFPA 54:5.4.4]
1308.5 Acceptable Piping Materials and Joining Methods. Materials used for piping systems shall be in accordance
either comply with the requirements of this chapter or shall be acceptable to the Authority Having Jurisdiction. [NFPA 54:5.6.1.1]
1308.5.1 Materials. Pipe, fittings, valves, or other materials shall not be used again unless they are free of foreign materials
and have been ascertained to be approved adequate for the service intended. [NFPA 54:5.6.1.2]
1308.5.1.1 Other Materials. Material not covered by the standards specifications listed herein shall meet the following criteria:
(1) bBe investigated and tested to determine that it is safe and approved suitable for the proposed service.
(2) and, in addition, shall bBe recommended for that service by the manufacturer.
(3) and shall bBe acceptable to the Authority Having Jurisdiction. [NFPA 54:5.6.1.3]
1308.5.2.3 Aluminum Alloy. Aluminum alloy pipe shall comply with ASTM B241 (except that the use of alloy 5456 is
prohibited), and shall be marked at each end of each length indicating compliance. Aluminum alloy pipe shall be coated to
protect against external corrosion where it is in contact with masonry, plaster, or insulation, or is subject to repeated wettings
by such liquids as water, detergents, or sewage. [NFPA 54:5.6.2.5]
Aluminum alloy pipe shall not be used in exterior locations or underground. [NFPA 54:5.6.2.6]
1308.5.4 Plastic Pipe, Tubing, and Fittings. Polyethylene plastic pipe, tubing, and fittings used to supply fuel gas shall be
in accordance with conform to ASTM D2513. Pipe to be used shall be marked “gas” and “ASTM D2513.” [NFPA 54:5.6.4.1.1]
Polyvinyl chloride (PVC) and chlorinated polyvinyl chloride (CPVC) plastic pipe, tubing, and fittings shall not be used to supply
fuel gas. [NFPA 54:5.6.4.1.3]
1308.5.4.2.3 Undiluted Liquefied Petroleum Gas Piping. The use of plastic pipe, tubing, and fittings in undiluted liquefied petroleum gas LP-Gas piping systems shall be in accordance with NFPA 58. [NFPA 54:5.6.4.3(3)]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).

289

UMC 2018 – (1308.5.7.3, 1308.5.8, 1308.5.9.1, 1308.5.9.4 – 1308.5.10.6, Table 1701.1):
SUBMITTER:

Item # 240

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1308.5 Acceptable Piping Materials and Joining Methods. (remaining text unchanged)
1308.5.7.3 Thread Joint Compounds. Thread joint compounds shall be resistant to the action of liquefied petroleum gas
LP-Gas or to any other chemical constituents of the gases to be conducted through the piping. [NFPA 54:5.6.7.4]

1308.5.8 Metallic Piping Joints and Fittings. The type of piping joint used shall be approved suitable for the pressure and
temperature conditions and shall be selected giving consideration to joint tightness and mechanical strength under the service
conditions. The joint shall be able to sustain the maximum end force due to the internal pressure and any additional forces due
to temperature expansion or contraction, vibration, fatigue, or the weight of the pipe and its contents. [NFPA 54:5.6.8]
1308.5.9.1 Joint Design. The joint shall be designed and installed so that the longitudinal pullout resistance of the joint shall
be will be at least equal to the tensile strength of the plastic piping material. [NFPA 54:5.6.9(1)]

1308.5.9.4 Liquefied Petroleum Gas Piping Systems. Plastic piping joints and fittings for use in liquefied petroleum gas
LP-Gas piping systems shall be in accordance with NFPA 58. [NFPA 54:5.6.9(4)]
1308.5.10 Flanges Specification. Flanges shall comply with ASME B16.1, ASME B16.20, or MSS SP-6. The pressuretemperature ratings shall equal or exceed that required by the application. [NFPA 54:5.6.10] Cast iron flanges shall be in accordance with ANSI/ASME B16.1. [NFPA 54:5.6.10.1.1]
1308.5.10.1 Steel Flanges. Steel flanges shall be in accordance with one of the following:
(1) ASME B16.5
(2) ASME B16.47. [NFPA 54:5.6.10.1.2]
1308.5.10.2 Non-Ferrous Flanges. Non-ferrous flanges shall be in accordance with ASME B16.24. [NFPA 54:5.6.10.1.3]
1308.5.10.3 Ductile Iron Flanges. Ductile iron flanges shall be in accordance with ASME B16.42. [NFPA 54:5.6.10.1.4]
1308.5.10.4 Dissimilar Flange Connections. Raised-face flanges shall not be joined to flat-faced cast iron, ductile iron
or nonferrous material flanges. [NFPA 54:5.6.10.2]
1308.5.10.110.5 Flange Facings. Standard facings shall be permitted for use under this code. Where 150 psi (1034 kPa) steel
flanges are bolted to Class 125 cast-iron flanges, the raised face on the steel flange shall be removed. [NFPA 54:5.6.10.13]
1308.5.10.210.6 Lapped Flanges. Lapped flanges shall be used only aboveground or in exposed locations accessible for
inspection. [NFPA 54:5.6.10.24]
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

ASME B16.42-2011*
ASME B16.47-2011*

STANDARD TITLE

Ductile Iron Pipe Flanges and Flanged Fittings
Large Diameter Steel Flanges

APPLICATION

Fuel Gas Piping
Fuel Gas Piping

REFERENCED
SECTIONS

1308.5.10.3
1308.5.10.1

Note: ASME B16.1, ASME B16.5, ASME B16.24, ASME B16.42, and ASME B16.47 meet the requirements for
mandatory reference standards in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing
Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1308.5.11 – 1308.5.11.5, 1308.6.1.1, 1308.6.1.2, 1308.6.4, Table 1701.1):
SUBMITTER:

Item # 241

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1308.5 Acceptable Piping Materials and Joining Methods. (remaining text unchanged)
1308.5.11 Flange Gaskets. The material for gaskets shall be capable of withstanding the design temperature and pressure
of the piping system and the chemical constituents of the gas being conducted without change to its chemical and physical properties. The effects of fire exposure to the joint shall be considered in choosing the material. [NFPA 54:5.6.11] Flange gaskets
shall comply with the following requirements:
(1) Acceptable materials include the following:
(a) Metal (plain or corrugated)
(b) Composition
(c) Aluminum o-rings and spiral-wound metal gaskets [NFPA 54:5.6.11.1]
(2) Where a flanged joint is opened, the gasket shall be replaced. [NFPA 54:5.6.11.2]
(3) Full-face gaskets shall be used with bronze and cast-iron flanges. [NFPA 54:5.6.11.3]
1308.5.11.1 Flange Gasket Materials. Acceptable materials shall include the following:
(a) Metal (plain or corrugated)
(b) Composition
(c) Aluminum o-rings
(d) Spiral-wound metal gaskets
(e) Rubber-faced phenolic
(f) Elastomeric [NFPA 54:5.6.11.1]
1308.5.11.2 Metallic Flange Gaskets. Metallic flange gaskets shall be in accordance with ASME B16.20. [NFPA
54:5.6.11.2.1]
1308.5.11.3 Non-Metallic Flange Gaskets. Non-metallic flange gaskets shall be in accordance with ASME B16.21. [NFPA
54:5.6.11.2.1, 5.6.11.2.2]
1308.5.11.4 Full-Face Flange Gasket. Full-face flange gaskets shall be used with all non-steel flanges. [NFPA 54:5.6.11.3]
1308.5.11.5 Separated Flanges. When a flange joint is separated, the gasket shall be replaced. [NFPA 54:5.6.11.2.1]
1308.6.1.1 Subject to Damage. Gas meters shall not be placed where they will be subjected to damage, such as adjacent to
a driveway,; under a fire escape,; in public passages, halls, or coal bins, or where they will be subject to excessive corrosion or
vibration. [NFPA 54:5.7.2.2]
1308.6.1.2 Extreme Temperatures. Gas meters shall not be located where they will be subjected to extreme temperatures
or sudden extreme changes in temperature. Meters shall not be located or in areas where they are subjected to temperatures
beyond those recommended by the manufacturer. [NFPA 54:5.7.2.3]
1308.6.4 Identification. Gas piping at multiple meter installations shall be marked by a metal tag or other permanent means
attached by the installing agency, designating the building or the part of the building being supplied and attached by the installing
agency. [NFPA 54:5.7.5]
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TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

ASME B16.21-2011*

STANDARD TITLE

Nonmetallic Flat Gaskets for Pipe Flanges

APPLICATION

Fuel Gas Piping

REFERENCED
SECTIONS

1308.5.11.3

Note: ASME B16.20 and ASME B16.21 meet the requirements for mandatory reference standards in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1308.7.1, 1308.7.3 – 1308.9.4, 1309.1, Table 1701.1):
SUBMITTER:

Item # 242

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1308.7 Gas Pressure Regulators. (remaining text unchanged)
1308.7.1 Overpressure Protection. Where the gas supply design pressure in piping systems located indoors exceeds 2 psi
(14 kPa) and line pressure regulators are installed to reduce the supply pressure to 14 inches water column (3.5 kPa) or less, the
following shall apply:
(1) Regulators shall be provided with factory installed overpressure protection devices.
(2) Overpressure protection devices shall limit the pressure downstream of the line pressure regulator to 2 psi (14 kPa) in the
event of failure of the line pressure regulator. [NFPA 54:5.8.3]

1308.7.3 1308.7.2 Location. The gas pressure regulator shall be accessible for servicing. [NFPA 54:5.8.43]
1308.7.4 1308.7.3 Regulator Protection. Pressure regulators shall be protected against physical damage. [NFPA 54:5.8.54]
1308.7.5 1308.7.4 Venting of Line Pressure Regulators. Line pressure regulators shall comply with all of the following:
(1) An independent vent to the exterior of the building, sized in accordance with the regulator manufacturer’s instructions,
shall be provided where the location of a regulator is such that a ruptured diaphragm will cause a hazard. Where more than
one regulator is at a location, each regulator shall have a separate vent to the outdoors, or, where if approved by the Authority
Having Jurisdiction, the vent lines shall be permitted to be manifolded in accordance with accepted engineering practices
to minimize backpressure in the event of diaphragm failure. Materials for vent piping shall comply be in accordance with
Section 1308.5 through Section 1308.5.11.5.
Exception: A regulator and vent limiting means combination listed in accordance as complying with ANSI Z21.80/CSA Z21.80
6.22 shall be permitted to be used without a vent to the outdoors.
(2) The vent shall be designed to prevent the entry of water, insects, or other foreign materials that will could cause blockage.
(3) The regulator vent shall terminate not less than at least 3 feet (914 mm) (0.9 m) from a source of ignition.
(4) At locations where regulators will might be submerged during floods, a special antiflood-type breather vent fitting shall be
installed, or the vent line shall be extended above the height of the expected flood waters.
(5) A regulator shall not be vented to the appliance flue or exhaust system. [NFPA 54:5.8.65.1]
1308.7.6 1308.7.5 Venting of Gas Appliance Pressure Regulators. For Vventing of gas appliance pressure regulators,
shall be in accordance with see Section 1310.0902.14. [NFPA 54:5.8. 6.2 5.8.5.2]
1308.7.7 1308.7.6 Discharge of Vents. The discharge of vents shall be in accordance with the following:
(1) The discharge stacks, vents, or outlet parts of all pressure-relieving and pressure-limiting devices shall be located so that
gas is safely discharged to the outdoors.
(2) Discharge stacks or vents shall be designed to prevent the entry of water, insects, or other foreign material that could cause
blockage. The discharge stack or vent line shall be not less than the same size as the outlet of the pressure-relieving device.
[NFPA 54:5.9.78.1, 5.9.8.2]
1308.7.8 1308.7.7 Bypass Piping. Valved and regulated bypasses shall be permitted to be placed around gas line pressure
regulators where continuity of service is imperative. [NFPA 54:5.8.76]
1308.7.9 1308.7.8 Identification. Line pressure regulators at multiple regulator installations shall be marked by a metal tag
or other permanent means designating the building or the part of the building being supplied. [NFPA 54:5.8.87]
1308.8 Overpressure Protection. Where the serving gas supplier delivers gas at a pressure greater than 2 psi for piping
systems serving appliances designed to operate at a gas pressure of 14 in. w.c or less, overpressure protection devices shall be
installed. Piping systems serving equipment designed to operate at inlet pressures greater than 14 in. w.c. (3.5 kPa) shall be
equipped with overpressure protection devices as required by the appliance manufacturer’s installation instructions. [NFPA
54:5.9.1]
1308.9 Pressure Limitation Requirements. Where piping systems serving appliances designed to operate with a gas
supply pressure of 14 in. w.c. or less are required to be equipped with overpressure protection by Section 1308.8, each overpressure protection device shall be adjusted to limit the gas pressure to each connected appliance to 2 psi or less upon a failure
of the line pressure regulator. [NFPA 54:5.9.2.1]
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1308.9.1 Overpressure Protection Required. Where piping systems serving appliances designed to operate with a gas
supply pressure greater than 14 in. w.c. are required to be equipped with overpressure protection by Section 1308.8, each overpressure protection device shall be adjusted to limit the gas pressure to each connected appliance as required by the appliance
manufacturer’s installation instructions. [NFPA 54:5.9.2.2]
1308.9.2 Overpressure Protection Devices. Each overpressure protection device installed to meet the requirements of this
section shall be capable of limiting the pressure to its connected appliance(s) as required by this section independently of any
other pressure control equipment in the piping system. [NFPA 54:5.9.2.3]
1308.9.3 Detection of Failure. Each gas piping system for which an overpressure protection device is required by this section
shall be designed and installed so that a failure of the primary pressure control device(s) is detectable. [NFPA 54:5.9.2.4]
1308.9.4 Flow Capacity. If a pressure relief valve is used to meet with the requirements of this section, it shall have a flow
capacity such that the pressure in the protected system is maintained at or below the limits specified in Section 1308.9 under
the following conditions:
(1) The line pressure regulator for which the relief valve is providing overpressure protection has failed wide open.
(2) The gas pressure at the inlet of the line pressure regulator for which the relief valve is providing overpressure protection is
not less than the regulator’s normal operating inlet pressure. [NFPA 54:5.9.2.5]
1309.1 General. Where automatic excess flow valves are installed, they shall be listed to ANSI Z21.93/CSA 6.30, sized, and
shall be sized and installed in accordance with the manufacturer’s installation instructions. [NFPA 54:5.13]
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

CSA Z21.93-2013*

STANDARD TITLE

Excess Flow Valves for Natural and LP Gas with Pressures
up to 5 psig (same as CSA 6.30)

APPLICATION

Fuel Gas

REFERENCED
SECTIONS

1309.1

Note: ANSI Z21.93/CSA 6.30 meets the requirements for a mandatory reference standard in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1310.0 – 1310.1.3.9):
SUBMITTER:

Item # 243

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1311.0 1310.0 Gas Piping Installation.
1311.1 1310.1 Piping Underground. Underground gas piping shall be installed with approved sufficient clearance from any
other underground structures to avoid contact therewith, to allow maintenance, and to protect against damage from proximity
to other structures. In addition, underground plastic piping shall be installed with approved sufficient clearance or shall be insulated from any sources of heat so as to prevent the heat from impairing the serviceability of the pipe. [NFPA 54:7.1.1]
1311.1.1 1310.1.1 Cover Requirements. Underground piping systems shall be installed with a cover not less than minimum
of 12 inches (305 mm) (300 mm) of cover. Where external damage to the pipe or tubing from external forces is likely to result,
tThe minimum cover shall be not less than increased to 18 inches (457 mm) (460 mm) if external damage to the pipe or tubing
from external forces is likely to result. Where a minimum of cover not less than 12 inches (305 mm) (300 mm) of cover cannot
be provided, the pipe shall be installed in conduit or bridged (shielded). [NFPA 54:7.1.2.1]
1311.1.2 1310.1.2 Trenches. The trench shall be graded so that the pipe has a firm, substantially continuous bearing on the
bottom of the trench. [NFPA 54:7.1.2.2]
1311.1.2.1 1310.1.2.1 Backfilling. Where flooding of the trench is done to consolidate the backfill, care shall be exercised to
see that the pipe is not floated from its firm bearing on the trench bottom. [NFPA 54:7.1.2.3]
1311.1.3 1310.1.3 Protection Against Corrosion. Gas piping in contact with earth or other material that is capable of
corroding the piping shall be protected against corrosion in an approved manner. Where dissimilar metals are joined underground, an insulating coupling or fitting shall be used. Piping shall not be laid in contact with cinders. Uncoated threaded or
socket-welded joints shall not be used in piping in contact with soil or where internal or external crevice corrosion is known to
occur. Steel pipe and steel tubing installed underground shall be installed in accordance with Section 1310.1.3.1 through Section
1310.1.3.9. [NFPA 54:7.1.3]
1310.1.3.1 Zinc Coating. Zinc coating (galvanizing) shall not be deemed adequate protection for underground gas piping.
[NFPA 54:7.1.3.1]
1310.1.3.2 Underground Piping. Underground piping shall comply with one or more of the following unless approved technical justification is provided to demonstrate that protection is unnecessary:
(1) The piping shall be made of corrosion-resistant material that is suitable for the environment in which it will be installed.
(2) Pipe shall have a factory-applied, electrically insulating coating. Fittings and joints between sections of coated pipe shall
be coated in accordance with the coating manufacturer’s instructions.
(3) The piping shall have a cathodic protection system installed, and the system shall be maintained in accordance with Section
1310.1.3.3 or Section 1310.1.3.6. [NFPA 54:7.1.3.2]
1310.1.3.3 Cathodic Protection. Cathodic protection systems shall be monitored by testing and the results shall be documented. The test results shall demonstrate one of the following:
(1) A pipe-to-soil voltage of −0.85 volts or more negative is produced, with reference to a saturated copper-copper sulfate half
cell
(2) A pipe-to-soil voltage of −0.78 volts or more negative is produced, with reference to a saturated KCl calomel half cell
(3) A pipe-to-soil voltage of −0.80 volts or more negative is produced, with reference to a silver-silver chloride half cell [NFPA
54:7.1.3.3]
1310.1.3.4 Sacrificial Anodes. Sacrificial anodes shall be tested in accordance with the following:
(1) Upon installation of the cathodic protection system, except where prohibited by climatic conditions, in which case the
testing shall be performed not later than 180 days after the installation of the system
(2) 12 to 18 months after the initial test
(3) Upon successful verification testing in accordance with Section 1310.1.3.4(1) and Section 1310.1.3.4(2), periodic followup testing shall be performed at intervals not to exceed 36 months [NFPA 54:7.1.3.4]
1310.1.3.5 System Failing Tests. Systems failing a test shall be repaired not more than 180 days after the date of the failed
testing. The testing schedule shall be restarted as required in 1310.1.3.4(1) and Section 1310.1.3.4(2), and the results shall
comply with Section 1310.1.3.3. [NFPA 54:7.1.3.5]
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1310.1.3.6 Impressed Current Cathodic Protection. Impressed current cathodic protection systems shall be inspected and
tested in accordance with the following schedule:
(1) The impressed current rectifier voltage output shall be checked at intervals not exceeding two months.
(2) The pipe-to-soil voltage shall be tested at least annually. [NFPA 54:7.1.3.6]
1310.1.3.7 Documentation. Documentation of the results of the two most recent tests shall be retained. [NFPA 54:7.1.3.7]
1310.1.3.8 Dissimilar Metals. Where dissimilar metals are joined underground, an insulating coupling or fitting shall be
used. [NFPA 54:7.1.3.8]
1310.1.3.9 Steel Risers. Steel risers, other than anodeless risers, connected to plastic piping shall be cathodically protected
by means of a welded anode. [NFPA 54:7.1.3.9]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1311.1.4 – 1311.1.7.2):
SUBMITTER:

Item # 244

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1311.1.4 1310.1.4 Protection Against Freezing. Where the formation of hydrates or ice is known to occur, piping shall be
protected against freezing. [NFPA 54:7.1.4]
1311.1.5 1310.1.5 Piping through Foundation Wall. Underground piping, where installed through the outer foundation or
basement wall of a building shall be encased in a protective sleeve or protected by an approved device or method. The space
between the gas piping and the sleeve and between the sleeve and the wall shall be sealed to prevent entry of gas and water.
[NFPA 54:7.1.5]
1311.1.6 1310.1.6 Piping Underground Beneath Buildings. Where gas piping is installed underground beneath buildings, the piping shall be one either of the following:
(1) Encased in an approved conduit designed to withstand the imposed loads and installed in accordance with Section 1311.1.6.1
1310.1.6.1 or Section 1311.1.6.2 1310.1.6.2.
(2) A piping/ or encasement system listed for installation beneath buildings. [NFPA 54:7.1.6]
1311.1.6.1 1310.1.6.1 Conduit with One End Terminating Outdoors. The conduit shall extend into an accessible portion
of the building and, at the point where the conduit terminates in the building, the space between the conduit and the gas piping
shall be sealed to prevent the possible entrance of any gas leakage. Where the end sealing is of a type that will retains the full
pressure of the pipe, the conduit shall be designed for the same pressure as the pipe. The conduit shall extend not less than at
least 4 inches (102 mm) (100 mm) outside the building, be vented outdoors above finished ground level, and be installed so as
to prevent the entrance of water and insects. [NFPA 54:7.1.6.1]
1311.1.6.2 1310.1.6.2 Conduit with Both Ends Terminating Indoors. Where the conduit originates and terminates within
the same building, the conduit shall originate and terminate in an accessible portion of the building and shall not be sealed.
[NFPA 54:7.1.6.2]
1311.1.7 1310.1.7 Plastic Piping. Plastic piping shall be installed outdoors, underground only.
Exceptions:
(1) Plastic piping shall be permitted to terminate aboveground where an anodeless riser is used.
(2) Plastic piping shall be permitted to terminate with a wall head adapter aboveground in buildings, including basements,
where the plastic piping is inserted in a piping material permitted for use in buildings. [NFPA 54:7.1.7.1]
1311.1.7.1 1310.1.7.1 Connections Between Metallic and Plastic Piping. Connections made between metallic and
plastic piping shall be made with fittings that are in accordance with conforming to one of the following:
(1) ASTM D2513 Category I transition fittings
(2) ASTM F1973
(3) ASTM F2509 [NFPA 54:7.1.7.2]
1311.1.7.2 1310.1.7.2 Tracer Wire. An electrically continuous corrosion-resistant tracer wire (not less than AWG 14) or tape
shall be buried with the plastic pipe to facilitate locating. The tracer shall be one of the following:
(1) A product specifically designed for that purpose
(2) Insulated copper conductor not less than 14 AWG
Where tracer wire is used, access shall be provided from aboveground or Oone end of the tracer wire or tape shall be
brought aboveground at a building wall or riser. [NFPA 54:7.1.7.3 – 7.1.7.3.2]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1311.2 – 1311.2.5):
SUBMITTER:

Item # 245

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1311.2 1310.2 Installation of Piping. Piping installed aboveground shall be securely supported and located where it will be
protected from physical damage. Where passing through an exterior wall, the piping shall also be protected against from corrosion by coating or wrapping with an inert material approved for such applications. The piping shall be sealed around its circumference at the point of the exterior penetration to prevent the entry of water, insects, and rodents. Where piping is encased in a
protective pipe sleeve, the annular spaces between the gas piping and the sleeve and between the sleeve and the wall opening
shall be sealed. [NFPA 54:7.2.1]
1311.2.1 1310.2.1 Building Structure. The installation of gas piping shall not cause structural stresses within building
components to exceed allowable design limits. Approval shall be obtained before any beams or joists are cut or notched. [NFPA
54:7.2.2 – 7.2.2.2]
1311.2.2 1310.2.2 Gas Piping to be Sloped. Piping for other than dry gas conditions shall be sloped not less than 1⁄4 inch
in 15 feet (1.4 mm/m) (7 mm in 4.6 m) to prevent traps. [NFPA 54:7.2.3]
1311.2.3 1310.2.3 Prohibited Locations. Gas piping inside any building shall not be installed in or through a clothes chute,
chimney or gas vent, dumbwaiter, elevator shaft, or air duct, other than combustion air ducts. [NFPA 54:7.2.4]
Exception: Ducts used to provide ventilation air in accordance with Section 701.0 or to above-ceiling spaces in accordance with
Section 1311.2.2.1 1310.2.2.1.
1311.2.4 1310.2.4 Hangers, Supports, and Anchors. Piping shall be supported with metal pipe hooks, metal pipe straps,
metal bands, metal brackets, metal hangers, or building structural components;, approved suitable for the size of piping;, of
adequate strength and quality, and located at intervals so as to prevent or damp out excessive vibration. Piping shall be anchored
to prevent undue strains on connected appliances and equipment and shall not be supported by other piping. Pipe hangers and
supports shall comply with conform to the requirements of ANSI/MSS SP-58. [NFPA 54:7.2.5.1]
1311.2.4.1 1310.2.4.1 Spacing. Spacing of supports in gas piping installations shall not exceed the distance be greater than
shown in Table 1311.2.4.11310.2.4.1. Spacing of supports for of CSST shall be in accordance with the CSST manufacturer’s
instructions. [NFPA 54:7.2.5.2]
1311.2.4.2 1310.2.4.2 Expansion and Contraction. Supports, hangers, and anchors shall be installed so as not to interfere with the free expansion and contraction of the piping between anchors. All pParts of the supporting system shall be designed
and installed so they are not disengaged by movement of the supported piping. [NFPA 54:7.2.5.3]
1310.2.4.3 Piping on Roof Tops. Gas piping installed on the roof surfaces shall be elevated above the roof surface and shall
be supported in accordance with Table 1210.2.4.1. [NFPA 54:7.2.5.4]
1311.2.5 Removal of Piping. Where piping containing gas is to be removed, the line shall be first disconnected from sources
of gas and then thoroughly purged with air, water, or inert gas before cutting or welding is done. [NFPA 54:7.2.6]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1311.3, 1311.3.2 – 1311.3.4):
SUBMITTER:

Item # 246

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1311.3 1310.3 Concealed Piping in Buildings. Gas piping in concealed locations shall be installed in accordance with this
section. [NFPA 54:7.3.1]
1311.3.2 1310.3.2 Piping in Partitions. Concealed gas piping shall not be located in solid partitions. [NFPA 54:7.3.3]
1311.3.3 1310.3.3 Tubing in Partitions. This provision shall not apply to tubing that pierces walls, floors, or partitions.
Tubing installed vertically and horizontally inside hollow walls or partitions without protection along its entire concealed length
shall be in accordance with meet the following requirements:
(1) A steel striker barrier not less than 0.0508 of an inch (1.3 mm) thick, or equivalent, shall be is installed between the tubing
and the finished wall and extends at least not less than 4 inches (102 mm) (100 mm) beyond concealed penetrations of
plates, firestops, wall studs, and similar construction features so on.
(2) The tubing shall be is installed in single runs and shall not be is not rigidly secured. [NFPA 54:7.3.4]
1311.3.4 1310.3.4 Piping in Floors. In industrial occupancies, gas piping in solid floors such as concrete shall be laid in channels in the floor and covered to permit access to the piping with a minimum of damage to the building. Where piping in floor
channels is could be exposed to excessive moisture or corrosive substances, the piping shall be protected in an approved manner.
[NFPA 54:7.3.5.1]
Exception: In other than industrial occupancies and where approved by the Authority Having Jurisdiction, gas piping embedded
in concrete floor slabs constructed with portland cement shall be surrounded with not less than a minimum of 11⁄2 inches (38 mm)
of concrete and shall not be in physical contact with other metallic structures such as reinforcing rods or electrically neutral
conductors. All pPiping, fittings, and risers shall be protected against corrosion in accordance with Section 1308.5.6. Piping shall
not be embedded in concrete slabs containing quick-set additives or cinder aggregate. [NFPA 54:7.3.5.2]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1311.4 – 1311.5):
SUBMITTER:

Item # 247

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1311.4 1310.4 Piping in Vertical Chases. Where gas piping exceeding 5 psi (34 kPa) is located within vertical chases in
accordance with Section 1311.5(2) 1310.5(2), the requirements of Section 1311.4.1 1310.4.1 through Section 1311.4.3 1310.4.3
shall apply. [NFPA 54:7.4]
1311.4.1 1310.4.1 Pressure Reduction. Where pressure reduction is required in branch connections in accordance for
compliance with Section 1311.5 1310.5, such reduction shall take place either inside the chase or immediately adjacent to the
outside wall of the chase. Regulator venting and downstream overpressure protection shall comply with Section 1308.7.1
1308.7.4 and Section 1308.7.5 1308.8 through Section 1308.9.4. The regulator shall be accessible for service and repair, and
vented in accordance with one of the following:
(1) Where the fuel gas is lighter than air, regulators equipped with a vent limiting means shall be permitted to be vented into
the chase. Regulators not equipped with a vent limiting means shall be permitted to be vented either directly to the outdoors
or to a point within the top 1 foot (305 mm) (0.3 m) of the chase.
(2) Where the fuel gas is heavier than air, the regulator vent shall be vented only directly to the outdoors. [NFPA 54:7.4.1]
1311.4.2 1310.4.2 Construction. Chase construction shall comply with local building codes with respect to fire resistance
and protection of horizontal and vertical openings. [NFPA 54:7.4.2]
1311.4.3 1310.4.3 Ventilation. A chase shall be ventilated to the outdoors and only at the top. The opening(s) shall have a
minimum free area [in square inches (m2)(square meters)] equal to the product of one-half of the maximum pressure in the
piping [in psi (kPa)] [in pounds per square inch (kilopascals)] times the largest nominal diameter of that piping [in inches
(mm)(millimeters)], or the cross-sectional area of the chase, whichever is smaller. Where more than one fuel gas piping system
is present, the free area for each system shall be calculated and the largest area used. [NFPA 54:7.4.3]
1311.5 1310.5 Maximum Design Operating Pressure. The maximum design operating pressure for piping systems
located inside buildings shall not exceed 5 psi (34 kPa) unless one or more of the following conditions are met:
(1) The piping system is welded.
(2) The piping is located in a ventilated chase or otherwise enclosed for protection against accidental gas accumulation.
(3) The piping is located inside buildings or separate areas of buildings used exclusively for one of the following:
(a) Industrial processing or heating
(b) Research
(c) Warehousing
(d) Boiler or mechanical equipment rooms
(4) The piping is a temporary installation for buildings under construction.
(5) The piping serves appliances or equipment used for agricultural purposes.
(6) The piping system is an LP-Gas piping system with a design operating pressure exceeding greater than 20 psi (138 kPa)
and in accordance complies with NFPA 58. LP-Gas systems designed to operate below -5°F (-21°C) or with butane or a
propane-butane mix shall be designed to either accommodate liquid LP-Gas or to prevent LP-Gas vapor from condensing
back into liquid. [NFPA 54:5.5 5.5.1]
1310.5.1 LP-Gas Systems. LP-Gas systems designed to operate below -5°F (-21°C) or with butane or a propane-butane mix
shall be designed to either accommodate liquid LP-Gas or to prevent LP-Gas vapor from condensing back into a liquid. [NFPA
54:5.5.2]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1311.7 – 1311.8.2):
SUBMITTER:

Item # 248

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1311.7 1310.7 Gas Pipe Turns. Changes in direction of gas pipe shall be made by the use of fittings, factory bends, or field
bends. [NFPA 54:7.5]
1311.7.1 1310.7.1 Metallic Pipe. Metallic pipe bends shall comply with the following:
(1) Bends shall be made only with bending equipment tools and procedures intended for that purpose.
(2) All bBends shall be smooth and free from buckling, cracks, or other evidence of mechanical damage.
(3) The longitudinal weld of the pipe shall be near the neutral axis of the bend.
(4) The pPipe shall not be bent through an arc of more than 90 degrees (1.57 rad).
(5) The inside radius of a bend shall be not less than six times the outside diameter of the pipe. [NFPA 54:7.5.1]
1311.7.2 1310.7.2 Plastic Pipe. Plastic pipe bends shall comply with the following:
(1) The pipe shall not be damaged, and the internal diameter of the pipe shall not be effectively reduced.
(2) Joints shall not be located in pipe bends.
(3) The radius of the inner curve of such bends shall be not be less than 25 times the inside diameter of the pipe.
(4) Where the piping manufacturer specifies the use of special bending equipment tools or procedures, such equipment tools
or procedures shall be used. [NFPA 54:7.5.2]
1311.7.3 1310.7.3 Elbows. Factory-made welding elbows or transverse segments cut therefrom shall have an arc length measured along the crotch of not less than at least 1 inch (25.4 mm) (25 mm) for pipe sizes 2 inches (50 mm) and larger. [NFPA
54:7.5.3]
1311.8 1310.8 Drips and Sediment Traps. For other than dry gas conditions, a drip shall be provided at any point in the
line of pipe where condensate is capable of collecting could collect. Where required by the Authority Having Jurisdiction or the
serving gas supplier, a drip shall also be provided at the outlet of the meter. This drip shall be so installed so as to constitute a
trap wherein an accumulation of condensate will shuts off the flow of gas before it will runs back into the meter. [NFPA 54:7.6.1]
1311.8.1 1310.8.1 Location of Drips. All dDrips shall be installed only in such locations that they will be are readily accessible to permit cleaning or emptying. A drip shall not be located where the condensate is likely to freeze. [NFPA 54:7.6.2]
1311.8.2 1310.8.2 Sediment Traps. The installation of sediment traps shall comply be in accordance with Section 1313.7
1312.9. [NFPA 54:7.6.3]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1311.9 – 1311.11.3):
SUBMITTER:

Item # 249

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1311.9 1310.9 Outlets. Outlets shall be located and installed in accordance with the following requirements:
(1) The outlet fittings or piping shall be securely fastened in place.
(2) Outlets shall not be located behind doors.
(3) Outlets shall be located far enough from floors, walls, patios, slabs, and ceilings to permit the use of wrenches without
straining, bending, or damaging the piping.
(4) The unthreaded portion of gas piping outlets shall extend not less than 1 inch (25.4 mm) (25 mm) through finished ceilings
or indoor or outdoor walls.
(5) The unthreaded portion of gas piping outlets shall extend not less than 2 inches (51 mm) (50 mm) above the surface of floors
or outdoor patios or slabs.
(6) The provisions of Section 1311.9(4) and Section 1311.9(5) 1310.9(4) and Section 1310.9(5) shall not apply to listed quickdisconnect devices of the flush-mounted type or listed gas convenience outlets. Such devices shall be installed in accordance
with the manufacturer’s installation instructions. [NFPA 54:7.7.1.1 – 7.7.1.6]
1311.9.1 1310.9.1 Cap Outlets. Each outlet, including a valve, shall be closed gastight with a threaded plug or cap immediately after installation and shall be left closed until the appliance or equipment is connected thereto. Where an appliance or
equipment is disconnected from an outlet, and the outlet is not to be used again immediately, it shall be capped or plugged
gastight.
Exceptions:
(1) Laboratory appliances installed in accordance with Section 1313.2.1 1312.2.1 shall be permitted.
(2) The use of a listed quick-disconnect device with integral shutoff or listed gas convenience outlet shall be permitted. [NFPA
54:7.7.2.1]
1311.9.1.1 1310.9.1.1 Appliance Shutoff Valves. Appliance shutoff valves installed in fireplaces shall be removed and the
piping capped gastight where the fireplace is used for solid-fuel burning. [NFPA 54:7.7.2.2]
1311.10 1310.10 Branch Pipe Connection. Where When a branch outlet is placed on a main supply line before it is known
what size pipe will be connected to it, the outlet shall be of the same size as the line that supplies it. [NFPA 54:7.8]
1311.11 1310.11 Manual Gas Shutoff Valves. An accessible gas shutoff valve shall be provided upstream of each gas pressure regulator. Where two gas pressure regulators are installed in series in a single gas line, a manual valve shall not be required
at the second regulator. [NFPA 54:7.9.1]
1311.11.1 1310.11.1 Valves Controlling Multiple Systems. Main gas shutoff valves controlling several gas piping systems
shall be readily accessible for operation and installed so as to be protected from physical damage. They shall be marked with a
metal tag or other permanent means attached by the installing agency so that the gas piping systems supplied through them are
can be readily identified. [NFPA 54:7.9.2.1]
1311.11.1.1 1310.11.1.1 Shutoff Valves for Multiple House Lines. In multiple-tenant buildings supplied through a master
meter, through one service regulator where a meter is not provided, or where meters or service regulators are not readily accessible from the appliance or equipment location, an individual shutoff valve for each apartment or tenant line shall be provided
at a convenient point of general accessibility. In a common system serving a number of individual buildings, shutoff valves
shall be installed at each building. [NFPA 54:7.9.2.2]
1311.11.2 1310.11.2 Emergency Shutoff Valves. An exterior shutoff valve to permit turning off the gas supply to each
building in an emergency shall be provided. The emergency shutoff valves shall be plainly marked as such and their locations
posted as required by the Authority Having Jurisdiction. [NFPA 54:7.9.2.3]
1311.11.3 1310.11.3 Shutoff Valve for Laboratories. Each laboratory space containing two or more gas outlets installed
on tables, benches, or in hoods in educational, research, commercial and industrial occupancies shall have a single shutoff valve
through which all such gas outlets are supplied. The shutoff valve shall be accessible, and shall be located within the laboratory
or located adjacent to the laboratory’s egress door, and shall be identified. [NFPA 54:7.9.2.4]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1311.12 – 1311.14.6):
SUBMITTER:

Item # 250

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1311.12 1310.12 Prohibited Devices. No device shall be placed inside the gas piping or fittings that will reduces the crosssectional area or otherwise obstructs the free flow of gas, except where an proper allowance in the piping system design has been
made for such a device and where approved by the Authority Having Jurisdiction. [NFPA 54:7.10]
1311.13 1310.13 Systems Containing Gas-Air Mixtures Outside the Flammable Range. Where gas-air mixing
machines are employed to produce mixtures above or below the flammable range, they shall be provided with stops to prevent
adjustment of the mixture to within or approaching the flammable range. [NFPA 54:7.11]
1311.14 1310.14 Systems Containing Flammable Gas-Air Mixtures. Systems containing flammable gas-air mixtures
shall be in accordance with Section 1311.14.1 1310.14.1 through Section 1311.14.6 1310.14.6.
1311.14.1 1310.14.1 Required Components. A central premix system with a flammable mixture in the blower or
compressor shall consist of the following components:
(1) Gas-mixing machine in the form of an automatic gas-air proportioning device combined with a downstream blower or
compressor.
(2) Flammable mixture piping, not less than minimum Schedule 40 NPS.
(3) Automatic firecheck(s).
(4) Safety blowout(s) or backfire preventers for systems utilizing flammable mixture lines above 21⁄2 inches (65 mm) (64 mm)
nominal pipe size (NPS) or the equivalent. [NFPA 54:7.12.1]
1311.14.2 1310.14.2 Optional Components. The following components shall also be permitted to be utilized in any type
of central premix system:
(1) Flowmeter(s)
(2) Flame arrester(s) [NFPA 54:7.12.2]
1311.14.3 1310.14.3 Additional Requirements. Gas-mixing machines shall have nonsparking blowers and shall be so
constructed so that a flashback will does not rupture machine casings. [NFPA 54:7.12.3]
1311.14.4 1310.14.4 Special Requirements for Mixing Blowers. A mixing blower system shall be limited to applications with minimum practical lengths of mixture piping, limited to a maximum mixture pressure of not more than 10 inches water
column in. w.c. (2.5 kPa) and limited to gases containing no more than 10 percent hydrogen.
The blower shall be equipped with a gas-control valve at its air entrance so arranged so that gas is admitted to the airstream,
entering the blower in proper proportions for correct combustion by the type of burners employed, the said gas-control valve
being of either the zero governor or mechanical ratio valve type that controls the gas and air adjustment simultaneously. No valves
or other obstructions shall be installed between the blower discharge and the burner or burners. [NFPA 54:7.12.4]
1311.14.5 1310.14.5 Installation of Gas-Mixing Machines. Installation of gas-mixing machines shall comply with the
following:
(1) The gas-mixing machine shall be located in a large, well-ventilated area or in a small detached building or cutoff room
provided with room construction and explosion vents in accordance with sound engineering principles. Such rooms or
below-grade installations shall have approved adequate positive ventilation.
(2) Where gas-mixing machines are installed in well-ventilated areas, the type of electrical equipment shall be in accordance
with NFPA 70, for general service conditions unless other hazards in the area prevail. Where gas-mixing machines are
installed in small detached buildings or cutoff rooms, the electrical equipment and wiring shall be installed in accordance
with NFPA 70 for hazardous locations (Articles 500 and 501, Class I, Division 2).
(3) Air intakes for gas-mixing machines using compressors or blowers shall be taken from outdoors where whenever practical.
(4) Controls for gas-mixing machines shall include interlocks and a safety shutoff valve of the manual reset type in the gas
supply connection to each machine arranged to automatically shut off the gas supply in the event of high or low gas pressure. Except for open-burner installations only, the controls shall be interlocked so that the blower or compressor will stops
operating following a gas supply failure. Where a system employs pressurized air, means shall be provided to shut off the
gas supply in the event of air failure.
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(5) Centrifugal gas-mixing machines in parallel shall be reviewed by the user and equipment manufacturer before installation,
and means or plans for minimizing these the effects of downstream pulsation and equipment overload shall be prepared and
utilized as needed. [NFPA 54:7.12.57.12.5.1 – 7.12.5.5]
1311.14.6 1310.14.6 Use of Automatic Firechecks, Safety Blowouts, or Backfire Preventers. Automatic firechecks
and safety blowouts or backfire preventers shall be provided in piping systems distributing flammable air-gas mixtures from gasmixing machines to protect the piping and the machines in the event of flashback, in accordance with the following:
(1) Approved automatic firechecks shall be installed upstream as close as practicable practical to the burner inlets in accordance
with following the firecheck manufacturer’s installation instructions.
(2) A separate manually operated gas valve shall be provided at each automatic firecheck for shutting off the flow of the gasair mixture through the firecheck after a flashback has occurred. The valve shall be located upstream as close as practical
to the inlet of the automatic firecheck.
Caution:
These valves shall not be reopened after a flashback has occurred until the firecheck has cooled sufficiently to prevent re-ignition of the flammable mixture and has been reset properly.
(3) A safety blowout or backfiring preventer shall be provided in the mixture line near the outlet of each gas-mixing machine
where the size of the piping is more larger than 21⁄2 inches (65 mm) (64 mm) NPS, or equivalent, to protect the mixing equipment in the event of an explosion passing through an automatic firecheck. The manufacturer’s installation instructions shall
be followed where when installing these devices, particularly after a disc has burst. The discharge from the safety blowout
or backfire preventer shall be located or shielded so that particles from the ruptured disc cannot is not capable of being be
directed towards personnel. Wherever there are interconnected installations of gas-mixing machines with safety blowouts
or backfire preventers, provision shall be made to keep the mixture from other machines from reaching any ruptured disc
opening. Check valves shall not be used for this purpose.
(4) Large-capacity premix systems provided with explosion heads (rupture discs) to relieve excessive pressure in pipelines
shall be located at and vented to a safe outdoor location. Provisions shall be provided for automatically shutting off the
supply of the gas-air mixture in the event of rupture. [NFPA 54:7.12.6]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1312.0 – 1312.6.1, Table 1701.1):
SUBMITTER:

Item # 251

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1312.0 1311.0 Electrical Bonding and Grounding.
1312.1 1311.1 Pipe and Tubing Other than CSST. Each aboveground portion of a gas piping system other than CSST that
is likely to become energized shall be electrically continuous and bonded to an effective ground-fault current path. Gas piping,
other than CSST, shall be considered to be bonded where when it is connected to appliances that are connected to the appliance
grounding conductor of the circuit supplying that appliance. [NFPA 54:7.13.1]
1312.2 1311.2 Bonding of CSST Gas Piping. CSST gas piping systems shall be bonded to the electrical service grounding
electrode system. The bonding jumper shall connect to a metallic pipe or fitting between the point of delivery and the first downstream CSST fitting. The bonding jumper shall be not smaller than 6 AWG copper wire or equivalent. Gas piping systems that
contain one or more segments of CSST shall be bonded in accordance with this section. CSST gas piping systems, and gas
piping systems containing one or more segments of CSST, shall be bonded to the electrical service grounding electrode system
or, where provided, lightning protection grounding electrode system. [NFPA 54:7.13.2]
1311.2.1 Bonding Jumper Connection. The bonding jumper shall connect to a metallic pipe, pipe fitting, or CSST fitting.
[NFPA 54:7.13.2.1]
1311.2.2 Bonding Jumper Size. The bonding jumper shall not be smaller than 6 AWG copper wire or equivalent. [NFPA
54:7.13.2.2]
1311.2.3 Bonding Jumper Length. The length of the jumper between the connection to the gas piping system and the
grounding electrode system shall not exceed 75 feet (22 m). Any additional electrodes shall be bonded to the electrical service
grounding electrode system or, where provided, lightning protection grounding electrode system. [NFPA 54:7.13.2.3]
1311.2.4 Bonding Connections. Bonding connections shall be in accordance with NFPA 70. [NFPA 54:7.13.2.4]
1311.2.5 Devices Used for Bonding. Devices used for the bonding connection shall be listed for the application in accordance with ANSI/UL 467. [NFPA 54:7.13.2.5]
1312.3 1311.3 Grounding Conductor of Electrode. Gas piping shall not be used as a grounding conductor or electrode.
[NFPA 54:7.13.3]
1312.4 1311.4 Lightning Protection System. Where a lightning protection system is installed, the bonding of the gas
piping shall be in accordance with NFPA 780. [NFPA 54:7.13.4]
1312.5 1311.5 Electrical Circuits. Electrical circuits shall not utilize gas piping or components as conductors.
Exception: Low-voltage (50V or less) control circuits, ignition circuits, and electronic flame detection device circuits shall be
permitted to make use of piping or components as a part of an electric circuit. [NFPA 54:7.14]
1312.6 1311.6 Electrical Connections. All eElectrical connections between wiring and electrically operated control devices
in a piping system shall comply with the requirements of NFPA 70. [NFPA 54:7.15.1]
1312.6.1 1311.6.1 Safety Control. Any essential safety control depending on electric current as the operating medium shall
be of a type that will shuts off (fail safe) the flow of gas in the event of current failure. [NFPA 54:7.15.2]
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

UL 467-2013*

STANDARD TITLE

Grounding and Bonding Equipment

APPLICATION

Grounding and Bonding

REFERENCED

1311.2.5

SECTIONS

Note: NFPA 70 and UL 467 meet the requirements for mandatory reference standards in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1313.0 – 1313.1.2):
SUBMITTER:

Item # 252

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1313.0 1312.0 Appliance Connections to Building Piping.
1313.1 1312.1 Connecting Gas Appliances and Equipment. Appliances and equipment shall be connected to the
building piping in accordance compliance with Section 1313.4 1312.5 through Section 1313.6 by one of the following:
(1) Rigid metallic pipe and fittings.
(2) Semirigid metallic tubing and metallic fittings. Aluminum alloy tubing shall not be used in exterior locations.
(3) A listed connector in accordance compliance with ANSI CSA Z21.24/CSA 6.10. The connector shall be used in accordance
with the manufacturer’s installation instructions and shall be in the same room as the appliance. Only oOne connector shall
be used for each per appliance.
(4) A listed connector in accordance with ANSI CSA Z21.75/CSA 6.27. Only oOne connector shall be used per for each appliance.
(5) CSST where installed in accordance with the manufacturer’s installation instructions.
(6) Listed nonmetallic gas hose connectors in accordance with Section 1313.2 1312.3.
(7) In Section 1212.1(2) through Section 1212.1(6), the connector or tubing shall be installed so as to be protected against
physical and thermal damage. Aluminum alloy tubing and connectors shall be coated to protect against external corrosion
where they are in contact with masonry, plaster, insulation, or are subject to repeated wettings by such liquids as water
(except rainwater), detergents, or sewage. Connectors and tubing shall not be installed through an opening in an appliance
housing, cabinet, or casing, unless the tubing or connector is protected against damage. Unlisted gas hose connectors for
use in laboratories and educational facilities in accordance with Section 1312.4. [NFPA 54:9.6.1]
1313.1.1 1312.1.1 Commercial Cooking Appliances. Connectors used with Ccommercial cooking appliances that are
moved for cleaning and sanitation purposes shall be installed connected in accordance with the connector manufacturer’s installation instructions. Such using a listed appliance connectors shall be listed in accordance with ANSI CSA Z21.69/CSA 6.16. The
commercial cooking appliance connector installation shall be configured in accordance with the manufacturer’s installation
instructions. [NFPA 54:9.6.1.13]
1313.1.2 1312.1.2 Restraining Device. Movement of appliances with casters shall be limited by a restraining device installed
in accordance with the connector and appliance manufacturer’s installation instructions. [NFPA 54:9.6.1.24]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1312.2 – 1312.4):
SUBMITTER:

Item # 253

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
927.2 1312.2 Suspended Low-Intensity Infrared Tube Heaters. Suspended low-intensity infrared tube heaters shall be
connected to the building piping system with a connector listed for the application in accordance with ANSI CSA Z21.24/CSA
6.10 as follows:
(1) The connector shall be installed in accordance with the tube heater installation instructions, and shall be in the same room
as the appliance.
(2) Only oOne connector shall be used per appliance. [NFPA 54:9.6.1.3 9.6.1.5]
1313.2 1312.3 Use of Gas Hose Connectors. Listed gas hose connectors shall be installed used in accordance with the
manufacturer’s installation instructions and in accordance with Section 1313.2.1 312.3.1 and or Section 1313.2.21312.3.2.
[NFPA 54:9.6.2]
1313.2.1 1312.3.1 Indoor. Indoor gas hose connectors shall be used only to connect laboratory, shop, and ironing appliances
or equipment requiring mobility during operation and installed in accordance with the following:.
(a) An appliance or equipment shutoff valve shall be installed where the connector is attached to the building piping.
(b) The connector shall be of minimum length and shall not exceed 6 feet (1829 mm) (1.8 m).
(c) The connector shall not be concealed and shall not extend from one room to another or pass through wall partitions, ceilings, or floors. [NFPA 54:9.6.2(1)]
1313.2.2 1312.3.2 Outdoor. Where outdoor gas hose connectors are used to connect portable outdoor appliances, the
connector shall be listed in accordance with ANSI CSA Z21.54 and installed in accordance with the following:.
(a) An appliance shutoff valve, a listed quick-disconnect device, or a listed gas convenience outlet shall be installed where the
connector is attached to the supply piping and in such a manner so as to prevent the accumulation of water or foreign matter.
(b) This connection shall be made only in the outdoor area where the appliance is to be used. [NFPA 54:9.6.2(2)]
The connector length shall not exceed 15 feet (4572 mm).
1312.4 Injection (Bunsen) Burners. Injection (Bunsen) burners used in laboratories and educational facilities shall be
permitted to be connected to the gas supply by an unlisted hose. [NFPA 54:9.6.3]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1313.3 – 1313.4):
SUBMITTER:

Item # 254

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1313.3 1312.5 Connection of Portable and Mobile Industrial Appliances. Where portable industrial appliances or
appliances requiring mobility or subject to vibration, are connected to the building gas piping system by the use of a flexible
hose, the hose shall be approved suitable and safe for the conditions under which it is can be used. [NFPA 54:9.6.34.1]
1313.3.1 1312.5.1 Swivel Joints or Couplings. Where industrial appliances requiring mobility are connected to the rigid
piping by the use of swivel joints or couplings, the swivel joints or couplings shall be approved suitable for the service required,
and only the minimum number required shall be installed. [NFPA 54:9.6.34.2]
1313.3.2 1312.5.2 Metal Flexible Connectors. Where industrial appliances subject to vibration are connected to the building
piping system by the use of all metal flexible connectors, the connectors shall be approved suitable for the service required.
[NFPA 54:9.6.34.3]
1313.3.3 1312.5.3 Flexible Connectors. Where flexible connections are used, they shall be of the minimum practical length
and shall not extend from one room to another or pass through any walls, partitions, ceilings, or floors. Flexible connections shall
not be used in any concealed location. They shall be protected against physical or thermal damage and shall be provided with
gas shutoff valves in readily accessible locations in rigid piping upstream from the flexible connections. [NFPA 54:9.6.34.4]
1313.4 1312.6 Appliance Shutoff Valves and Connections. Each aAppliances connected to a piping system shall have
an accessible, approved manual shutoff valve with a nondisplaceable valve member, or a listed gas convenience outlet. Appliance shutoff valves and convenience outlets shall serve a single appliance only and shall be installed within 6 feet (1829 mm)
(1.8 m) of the appliance it serves. Where a connector is used, the valve shall be installed upstream of the connector. A union or
flanged connection shall be provided downstream from the valve to permit removal of appliance controls. Shutoff valves serving
decorative appliances shall be permitted to be installed in fireplaces where if listed for such use. [NFPA 549.6.4, 9.6.4.1 9.6.5,
9.6.5.1]
Exceptions:
(1) Shutoff valves shall be permitted to be accessibly located inside or under an appliance where such appliance is removed
without removal of the shutoff valve.
(2) Shutoff valves shall be permitted to be accessibly located inside wall heaters and wall furnaces listed for recessed installation where necessary maintenance is performed without removal of the shutoff valve.
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1313.5 – 1313.6, Figure 1313.7, 1313.8):
SUBMITTER:

Item # 255

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1313.5 1312.7 Quick-Disconnect Devices. Quick-disconnect devices used to connect appliances to the building piping shall
be listed to ANSI CSA Z21.41/CSA 6.9. Where installed indoors, an approved manual shutoff valve with a nondisplaceable valve
member shall be installed upstream of the quick-disconnect device. [NFPA 54:9.6.59.6.6 – 9.6.6.2]
1313.6 1312.8 Gas Convenience Outlets. Appliances shall be permitted to be connected to the building piping by means
of a listed gas convenience outlet, in conjunction with a listed appliance connector, installed in accordance with the manufacturer’s installation instructions.
Gas convenience outlets shall be listed in accordance with ANSI CSA Z21.90 and installed in accordance with the manufacturer’s installation instructions. [NFPA 54:9.6.69.6.7]

For SI units: 1 inch = 25.4 mm
FIGURE 1313.7 1312.9
METHOD OF INSTALLING A TEE FITTING
SEDIMENT TRAP
[NFPA 54: FIGURE 9.6.7 9.6.8]

1313.8 1312.10 Installation of Piping. Piping shall be installed in a manner not to interfere with inspection, maintenance,
or servicing of the appliances. [NFPA 54:9.6.89]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).

309

UMC 2018 – (1314.0 – 1314.2.6):
SUBMITTER:

Item # 256

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1314.0 1313.0 Pressure Testing and Inspection.
1314.1 1313.1 Piping Installations. Prior to acceptance and initial operation, all piping installations shall be visually
inspected and pressure- tested to determine that the materials, design, fabrication, and installation practices are in accordance
comply with the requirements of this code. [NFPA 54:8.1.1.1]
1314.1.1 1313.1.1 Inspection Requirements. Inspection shall consist of visual examination, during or after manufacture,
fabrication, assembly, or pressure tests. [NFPA 54:8.1.1.2]
1314.1.2 1313.1.2 Repairs and Additions. Where repairs or additions are made following the pressure test, the affected
piping shall be tested. Minor repairs and additions are not required to be pressure- tested, provided that the work is inspected
and connections are tested with a noncorrosive leak-detecting fluid or other leak-detecting methods approved by the Authority
Having Jurisdiction. [NFPA 54:8.1.1.3]
1314.1.3 1313.1.3 New Branches. Where new branches are installed to new appliance(s), only the newly installed branch(es)
shall be required to be pressure- tested. Connections between the new piping and the existing piping shall be tested with a
noncorrosive leak-detecting fluid or approved leak-detecting methods. [NFPA 54:8.1.1.4]
1314.1.4 1313.1.4 Piping System. A piping system shall be tested as a complete unit or in sections. Under no circumstances
shall a valve in a line be used as a bulkhead between gas in one section of the piping system and test medium in an adjacent
section, unless two valves are installed in series with a valved “telltale” located between these valves a double block and bleed
valve system is installed. A valve shall not be subjected to the test pressure unless it can be is determined that the valve, including
the valve-closing mechanism, is designed to safely withstand the pressure. [NFPA 54:8.1.1.5]
1314.1.5 1313.1.5 Regulators and Valves. Regulator and valve assemblies fabricated independently of the piping system
in which they are to be installed shall be permitted to be tested with inert gas or air at the time of fabrication. [NFPA 54:8.1.1.6]
1314.1.6 1313.1.6 Test Medium. The test medium shall be air, nitrogen, carbon dioxide, or an inert gas. OXYGEN SHALL
NEVER BE USED. [NFPA 54:8.1.2]
1314.2 1313.2 Test Preparation. Test preparation shall comply with Section 1314.2.1 1313.2.1 through Section 1314.2.6
1313.2.6.
1314.2.1 1313.2.1 Pipe Joints. Pipe joints, including welds, shall be left exposed for examination during the test.
Exception: Covered or concealed pipe end joints that have been previously tested in accordance with this code. [NFPA
54:8.1.3.1]
1314.2.2 1313.2.2 Expansion Joints. Expansion joints shall be provided with temporary restraints, where required, for the
additional thrust load under test. [NFPA 54:8.1.3.2]
1314.2.3 1313.2.3 Appliances and Equipment. Appliances and equipment that are not to be included in the test shall be
either disconnected from the piping or isolated by blanks, blind flanges, or caps. Flanged joints at which blinds are inserted to
blank off other equipment during the test shall not be required to be tested. [NFPA 54:8.1.3.3]
1314.2.4 1313.2.4 Designed for (less than) Operating Pressures. Where the piping system is connected to appliances
or equipment designed for operating pressures of less than the test pressure, such appliances or equipment shall be isolated from
the piping system by disconnecting them and capping the outlets. [NFPA 54:8.1.3.4]
1314.2.5 1313.2.5 Designed for (equal to or more than) Operating Pressures. Where the piping system is connected
to appliances or equipment designed for operating pressures equal to or greater than the test pressure, such appliances and or
equipment shall be isolated from the piping system by closing the individual appliance or equipment shutoff valve(s). [NFPA
54:8.1.3.5]
1314.2.6 1313.2.6 Safety. All tTesting of piping systems shall be performed in a manner that protects the safety of employees
and the public during the test. [NFPA 54:8.1.3.6]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1314.4 – 1314.5.3):
SUBMITTER:

Item # 257

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1314.4 1313.4 Detection of Leaks and Defects. The piping system shall withstand the test pressure specified without
showing any evidence of leakage or other defects. Any rReduction of test pressures as indicated by pressure gauges shall be
deemed to indicate the presence of a leak unless such reduction is can be readily attributed to some other cause. [NFPA 54:8.1.5.1]
1314.4.1 1313.4.1 Detecting Leaks. The leakage shall be located by means of an approved gas detector, a noncorrosive leak
detection fluid, or other approved leak detection methods. Matches, candles, open flames, or other methods that provide a source
of ignition shall not be used. [NFPA 54:8.1.5.2]
1314.4.2 1313.4.2 Repair or Replace. Where leakage or other defects are located, the affected portion of the piping system
shall be repaired or replaced and retested. [NFPA 54:8.1.5.3]
1314.5 1313.5 Piping System Leak Test. Leak checks using fuel gas shall be permitted in piping systems that have been
pressure-tested in accordance with Section 1314.0 1313.0. [NFPA 54:8.2.1]
1314.5.1 1313.5.1 Turning Gas On. During the process of turning gas on into a system of new gas piping, the entire system
shall be inspected to determine that there are no open fittings or ends and that all valves at unused outlets are closed and plugged
or capped. [NFPA 54:8.2.2]
1314.5.2 1313.5.2 Leak Check. Immediately after the gas is turned on into a new system or into a system that has been
initially restored after an interruption of service, the piping system shall be checked for leakage. Where leakage is indicated, the
gas supply shall be shut off until the necessary repairs have been made. [NFPA 54:8.2.3]
1314.5.3 1313.5.3 Placing Appliances and Equipment in Operation. Appliances and equipment shall not be placed in
operation until after the piping system has been checked for leakage in accordance with Section 1314.5.2; connections to the
appliance are checked for leakage; and the piping system is purged in accordance with Section 1314.6 1313.6, and connections
to the appliance are checked for leakage. [NFPA 54:8.2.4]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1314.6 – 1314.6.1.4, Table 1314.6.1):
SUBMITTER:

Item # 258

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1314.6 1313.6 Purging Requirements. The purging of piping shall be in accordance with Section 1314.6.1 1313.6.1 through
Section 1314.6.3 1313.6.3. [NFPA 54:8.3]
1314.6.1 1313.6.1 Piping Systems Required to be Purged Outdoors. The purging of piping systems shall be in accordance with the provisions of Section 1314.6.1.1 through Section 1314.6.1.4 where the piping system meets either of the
following:
(1) The design operating gas pressure is greater than exceeds 2 psig (14 kPag).
(2) The piping being purged contains one or more sections of pipe or tubing meeting the size and length criteria of Table
1314.6.1 1313.6.1. [NFPA 54:8.3.1]
TABLE 1314.6.1 1313.6.1
SIZE AND LENGTH OF PIPING
[NFPA 54: TABLE 8.3.1]*

(portions of table not shown remain unchanged)
1314.6.1.1 1313.6.1.1 Removal from Service. Where existing gas piping is opened, the section that is opened shall be
isolated from the gas supply and the line pressure vented in accordance with Section 1314.6.1.3 1313.6.1.3. Where gas piping
meeting the criteria of Table 1314.6.1 1313.6.1 is removed from service, the residual fuel gas in the piping shall be displaced
with an inert gas. [NFPA 54:8.3.1.1]
1314.6.1.2 1313.6.1.2 Placing in Operation. Where gas piping containing air and meeting the criteria of Table 1314.6.1 is
placed in operation, the air in the piping shall first be displaced with an inert gas. The inert gas shall then be displaced with fuel
gas in accordance with Section 1314.6.1.3 1313.6.1.3. [NFPA 54:8.3.1.2]
1314.6.1.3 1313.6.1.3 Outdoor Discharge of Purged Gases. The open end of a piping system being pressure vented or
purged shall discharge directly to an outdoor location. Purging operations shall comply with all of the following requirements:
(1) The point of discharge shall be controlled with a shutoff valve.
(2) The point of discharge shall be located not less than at least 10 feet (3048 mm) (3.0 m) from sources of ignition, not less
than at least 10 feet (3048 mm) (3.0 m) from building openings, and not less than at least 25 feet (7620 mm) (7.6 m) from
mechanical air intake openings.
(3) During discharge, the open point of discharge shall be continuously attended and monitored with a combustible gas indicator that is in accordance complies with Section 1314.6.1.41313.6.1.4.
(4) Purging operations introducing fuel gas shall be stopped where when 90 percent fuel gas by volume is detected within the
pipe.
(5) Persons not involved in the purging operations shall be evacuated from all areas within 10 feet (3048 mm) (3.0 m) of the
point of discharge. [NFPA 54:8.3.1.3]
1314.6.1.4 1313.6.1.4 Combustible Gas Indicator. Combustible gas indicators shall be listed and shall be calibrated in
accordance with the manufacturer’s instructions. Combustible gas indicators shall numerically display a volume scale from 0
percent to 100 percent in 1 percent or smaller increments. [NFPA 54:8.3.1.4]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1314.6.2 – 1314.6.3):
SUBMITTER:

Item # 259

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1314.6.2 1313.6.2 Piping Systems Allowed to be Purged Indoors or Outdoors. The purging of piping systems shall
be in accordance with the provisions of Section 1314.6.2.1 1313.6.2.1 where the piping system meets both of the following:
(1) The design operating pressure is 2 psig (14 kPag) or less.
(2) The piping being purged is constructed entirely from pipe or tubing not meeting the size and length criteria of Table 1314.6.1
1313.6.1. [NFPA 54:8.3.2]
1314.6.2.1 1313.6.2.1 Purging Procedure. The piping system shall be purged in accordance with one or more of the
following:
(1) The piping shall be purged with fuel gas and shall discharge to the outdoors.
(2) The piping shall be purged with fuel gas and shall discharge to the indoors or outdoors through an appliance burner not
located in a combustion chamber. Such burner shall be provided with a continuous source of ignition.
(3) The piping shall be purged with fuel gas and shall discharge to the indoors or outdoors through a burner that has a continuous source of ignition and that is designed for such purpose.
(4) The piping shall be purged with fuel gas that is discharged to the indoors or outdoors, and the point of discharge shall be
monitored with a listed combustible gas detector in accordance with Section 1314.6.2.2 1313.6.2.2. Purging shall be stopped
where when fuel gas is detected.
(5) The piping shall be purged by the gas supplier in accordance with written procedures. [NFPA 54:8.3.2.1]
1314.6.2.2 1313.6.2.2 Combustible Gas Detector. Combustible gas detectors shall be listed and shall be calibrated or
tested in accordance with the manufacturer’s instructions. Combustible gas detectors shall be capable of indicating the presence
of fuel gas. [NFPA 54:8.3.2.2]
1314.6.3 1313.6.3 Purging Appliances and Equipment. After the piping system has been placed in operation, appliances and equipment shall be purged before being placed into operation. [NFPA 54:8.3.3]
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (Table 1316.2(2), Table 1316.2(3)):
SUBMITTER:

Item # 260

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
TABLE 1316.2(2) 1315.2(2)
SCHEDULE 40 METALLIC PIPE [NFPA 54: TABLE 6.2(c)]*

NOMINAL:
ACTUAL ID:
LENGTH (feet)

1
⁄2
0.622

20

312

10

454

30

250

40
50
60
70
80
90

100
125

190
172
158
147
138
131
116

150

105

200

90

175
250
300
350
400
450
500
550
600
650
700
750
800

314

214

96
80
72
66
62
58
55

GAS: NATURAL
INLET PRESSURE: LESS THAN 2 psi
PRESSURE DROP: 3.0 in. w.c.
SPECIFIC GRAVITY: 0.60
INTENDED USE: INITIAL SUPPLY PRESSURE OF 8.0 IN. W.C. OR GREATER
PIPE SIZE (inch)
3
⁄4
1
1¼
11⁄2
2
21⁄2
3
0.824
1.049
1.380
1.610
2.067
2.469
3.068
CAPACITY IN CUBIC FEET OF GAS PER HOUR

652

1787
1790
1228
1230

448

844

949
524
397
360
331
308
289
273
242
219
202
188
166
151
139
129
121
114

52

109

47

99

50
46
44
42

104
95
92
89

986
748
678
624

3669
3670
2522
2520
2025
2030
1733
1730
1536
1540
1392
1390
1280

514

1191
1190
1118
1120
1056
1060

413

848

580
544
456
380
353
313
284
261
243
228
215
204
195
187
179
173
167

936

5497
5500
3778
3780
3034
3030
2597
2600
2302
2300
2085
2090
1919
1920
1785
1790
1675
1670
1582
1580
1402
1400
1270

726

1169
1170
1087
1090

583

873

780
643
536
499
468
442
420
400
384
368
355
343

964
803
747
701
662
629
600
575
552
532
514

10 588
10 600
7277
7280
5844
5840
5001
5000
4433
4430
4016
4020
3695
3690
3437
3440
3225
3230
3046
3050
2700
2446
2450
2251
2250
2094
2090
1856
1860
1681
1680
1547
1550
1439
1440
1350
1275
1280
1211
1210
1156
1160
1107
1110
1063
1060
1024
1020
989

16 875
16 900
11 598
11 600
9314
9310
7971
7970
7065
7060
6401
6400
5889
5890
5479
5480
5140
4856
4860
4303
4300
3899
3900
3587
3590
3337
3340
2958
2960
2680
2465
2470
2294
2290
2152
2150
2033
2030
1931
1930
1842
1840
1764
1760
1695
1690
1632
1630
1576
1580

29 832
29 800
20 503
20 500
16 465
16 500
14 092
14 100
12 489
12 500
11 316
11 300
10 411
10 400
9685
9690
9087
9090
8584
8580
7608
7610
6893
6890
6342
6340
5900
5229
5230
4738
4740
4359
4360
4055
4050
3804
3800
3594
3590
3413
3410
3256
3260
3118
3120
2996
3000
2886
2890
2787
2790

4
4.026

43 678
60 800
30 020
41 800
24 107
33 600
20 632
28 700
18 286
25 500
16 569
23 100
15 243
21 200
14 181
19 800
13 305
18 500
12 568
17 500
11 139
15 500
10 093
14 100
9285
12 900
8638
12 000
7656
10 700
6937
9660
6382
8890
5937
8270
5570
7760
5262
7330
4997
6960
4767
6640
4565
6360
4386
6110
4225
5890
4080
5680

638

1526
1530
1479
1480
1436
1440
1397
1400
1327
1330
1266
1270
1212
1210
1165
1160
1122
1120
1083
1080
1048
1050
1017
1020

602

960

850

41

86

162

332

497

957

950

39

81

152

312

468

901

900
1000
1100

1200
1300
1400
1500
1600
1700
1800
1900
2000

40
38
36
34
33
31
30
29
28
27
27
26

83
79
75
71
68
65
63
61
59

157
148
141
134
128
123
119
115
111

57

108

54

102

56

105

322

482

304

455

289

432

275

412

264

395

253

379

244

366

236

353

228

342

221

331

215
209

322
313

928
877
833
794
761
731
704
680
658
619

987

2697
2700
2615
2610
2539
2540
2470
2346
2350
2238
2240
2143
2140
2059
2060
1983
1980
1915
1920
1854
1850
1797
1800
1745
1750
1698
1700

3949
5500
3828
5330
3718
5180
3616
5040
3435
4780
3277
4560
3138
4370
3014
4200
2904
4050
2804
3910
2714
3780
2631
3670
2555
3560
2485
3460

For SI units: 1 inch = 25 mm, 1 foot = 304.8 mm, 1 cubic foot per hour = 0.0283 m /h, 1 pound-force per square inch = 6.8947 kPa, 1 inch water column =
0.249 kPa
* Table entries are rounded to 3 significant digits.
3
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TABLE 1316.2(3)1315.2(3)
SCHEDULE 40 METALLIC PIPE [NFPA 54: TABLE 6.2(d)]*

NOMINAL:
ACTUAL ID:
LENGTH (feet)

1
⁄2
0.622

20

454

10

660

1380

30

364

762

40
50
60
70
80
90

100
125
150
175
200
250

312
276
250
230
214
201
190
168
153
140
131
116

300

105

400

90

350
450
500
550
600
650
700
750
800
850
900
950

316

GAS: NATURAL
INLET PRESSURE: LESS THAN 2 psi
PRESSURE DROP: 3.0 in. w.c.
SPECIFIC GRAVITY: 0.60
INTENDED USE: INITIAL SUPPLY PRESSURE OF 8.0 IN. W.C. OR GREATER
PIPE SIZE (inch)
3
⁄4
1
1¼
11⁄2
2
21⁄2
3
0.824
1.049
1.380
1.610
2.067
2.469
3.068
CAPACITY IN CUBIC FEET OF GAS PER HOUR

96
84
80
76
72
69
66
64
62
60
58
56

844

5338
5340
3669
3670
2946
2950
2522
2520
2235
2240
2025
2030
1863
1860
1733
1730

7999
8000
5497
5500
4415
4410
3778
3780
3349
3350
3034
3030
2791
2790
2597
2600

15 405
15 400
10 588
10 600
8502
8500
7277
7280
6449
6450
5844
5840
5376
5380
5001
5000

24 553
24 600
16 875
16 900
13 551
13 600
11 598
11 600
10 279
10 300
9314
9310
8568
8570
7971
7970

43 405
43 400
29 832
28 800
23 956
24 000
20 503
20 500
18 172
18 200
16 465
16 500
15 147
15 100
14 092
14 100

63 551
88 500
43 678
60 800
35 075
48 900
30 020
41 800
26 606
37 100
24 107
33 600
22 178
30 900
20 632
28 700

748

1536
1540

2302
2300

4433
4430

7065
7060

12 489
12 500

18 286
25 500

2600

578

1787
1790
1435
1440
1228
1230
1089
1090

482

907

949
652
524
448
420
397
352
319
293
273
242
219
202
188
176
166
158
151
144
139
134
129
125
121
118

4
4.026

986

792
663
601
553

1626
1630
1361
1360
1234
1230
1135
1140

514

1056

413

848

456
380
353
332
313
297

936
780

228
221

1582
1580
1402
1400
1270
1169
1170

964

611

536

235

1700

643

681

261
243

1848
1850

1087
1090

583

252

2040

726

284
272

2437
2440

558
516
499
483
468
454

4693
4690
3928
3930
3559
3560
3275
3270
3046
3050
2700
2446
2450
2251
2250
2094
2090

873

1965
1960
1856
1860
1762
1760
1681
1680

803

1547
1550

1020
915
836
774

1610
1490

723

1439
1440
1393
1390

681

1311
1310

747
701

1350

7479
7480
6261
6260

13 222
13 200
11 069
11 100

5673
5670

10 029
10 000

4856
4860

8584
8580

5219
5220
4303
4300
3899
3900
3587
3590
3337
3340
3131
3130
2958
2960
2809
2810
2680
2566
2570
2465
2470
2375
2380
2294
2290
2220
2152
2150
2090

9227
9230
7608
7610
6893
6890
6342
6340
5900
5900
5535
5540
5229
5230
4966
4970
4738
4740
4537
4540
4359
4360
4199
4200
4055
4050
3924
3920
3804
3800
3695
3690

19 359
27 000
16 207
22 600
14 684
20 500
13 509
18 800
12 568
17 500
11 139
15 500
10 093
14 100
9285
12 900
8638
12 000
8105
11 300
7656
10 700
7271
10 100
6937
9660
6643
9250
6382
8890
6148
8560
5937
8270
5745
8000
5570
7760
5410
7540

1000

55

1200

50

1100

1300
1400
1500
1600
1700
1800
1900
2000

104

195

400

600

99

41
40
39
38

957

662

47

42

497

442

109

44

532

215

52

46

1275
1280
1211
1210
1156
1160
1107
1110
1063
1060
1024
1020

114

95
92
89
86
83
81
79

204
187
179
173
167
162
157
152
148

420
384
368
355
343
332
322
312
304

629
575
552
514
482
468
455

989
928
901
877

2033
2030
1931
1930
1842
1840
1764
1760
1695
1690
1632
1630
1576
1580
1526
1530
1479
1480
1436
1440
1397
1400

3594
3590
3413
3410
3256
3260
3118
3120
2996
3000
2886
2890
2787
2790
2697
2700
2615
2610
2539
2540
2470

5262
7330
4997
6960
4767
6640
4565
6360
4386
6110
4225
5890
4080
5680
3949
5500
3828
5330
3718
5180
3616
5040

For SI units: 1 inch = 25 mm, 1 foot = 304.8 mm, 1 cubic foot per hour = 0.0283 m3/h, 1 pound-force per square inch = 6.8947 kPa, 1 inch water column =
0.249 kPa
* Table entries are rounded to 3 significant digits.

SUBSTANTIATION:
Table 1316.2(2) and Table 1316.2(3) have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (1315.1):
SUBMITTER:

Item # 261

Paul Cabot
American Gas Association

RECOMMENDATION:
Revise text as follows:
1315.0 Required Gas Supply.
1315.1 General. The following regulations, shall comply with this section and Section 1316.0, shall be the standard for the
installation of gas piping. Natural gas regulations and tables are based on the use of gas having a specific gravity of 0.60,
supplied at 6 to 8 inches water column (1.5 kPa to 1.9 kPa) pressure at the outlet of the meter or regulator. For and for undiluted
liquefied petroleum gas, gas piping shall be permitted to be sized at 11 inches water column (2.7 kPa) pressure at the outlet of
the meter or regulator and having a specific gravity of 1.50.
Where gas of a different specific gravity is to be delivered, the serving gas supplier shall be permitted to be contacted for
specific gravity conversion factors to use in sizing piping systems from the pipe sizing tables in this chapter.
SUBSTANTIATION:
The general requirement is incorrect in that the UMC’s piping sizing tables and equations permit piping sizing for
various pressures and pressure drops. The general requirement should only state the specific gravity for natural gas
and propane that the pipe sizing tables where design for.
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UMC 2018 – (1601.1, 1602.1, 1602.2):
SUBMITTER:

Item # 262

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:
1601.0 Stationary Fuel Cell Power Plants.
1601.1 General. Stationary fuel cell power plants shall be tested in accordance with CSA FC-1. Fuel cell power plants with a
power output of less than 170 607 British thermal units per hour (Btu/h) (49.9 kW) 50 kW shall be listed and installed in accordance with the manufacturer’s installation instructions. Fuel cell power plants with a power output exceeding 170 607 Btu/h (49.9
kW) of greater than 50 kW shall be installed in accordance with NFPA 853. [NFPA 54:10.3110.30] Stationary fuel cell power
plants shall be tested in accordance with CSA FC-1.
1602.1 General. The installation of gas engines shall be in accordance with conform to NFPA 37. [NFPA 54:10.24 10.23]
1602.2 Connection to the Gas Supply Piping. Stationary gas engines shall not be rigidly connected to the gas supply
piping. [NFPA 54:10.24.1 10.23.1]
Note: CSA FC-1 meets the requirements for a mandatory reference standard in accordance with Section 33.7.1 of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 263

Luis Escobar
Air Conditioning Contractors of America (ACCA)

RECOMMENDATION:
Add new text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

ACCA Manual S-2014*

STANDARD TITLE

Residential Equipment Selection

APPLICATION

REFERENCED

HVAC Equipment E 607.2

SECTIONS

Note: ACCA Manual S does not meet the requirements for a mandatory reference standard in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
Manual S is the only ANSI-recognized standard for sizing HVAC equipment. The 2014 version contains a normative,
code-enforceable section at the beginning that contains the minimum requirements for adhering to the proper sizing
procedure. This proposal is intended to bolster the fact that the UMC already references ACCA Manual J (Residential Load Calculation), which is only the first step in proper HVAC system design. Note: ACCA Manuals J and D are
also being revised to include a normative, code enforcement intended section at the beginning of each manual, just
like Manual S now has. Furthermore, ACCA Manual S is already referenced in Section E 607.2 and should also be
referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 264

Luis Escobar
Air Conditioning Contractors of America (ACCA)

RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

ACCA Manual D-2009
2014*

Residential Duct Systems

STANDARD TITLE

APPLICATION

Ducts, Balancing

REFERENCED

E 502.4.4, E
607.2(2)

SECTIONS

Note: ACCA Manual D does not meet the requirements for a mandatory reference standard in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the ACCA Manual D standard that is referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 265

Steve Ferguson
The American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE)

RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

ASHRAE/ACCA 1832007 (RA2011)
(RA2014)*

STANDARD TITLE

Peak Cooling and Heating Load Calculations in Buildings Except
Low-Rise Residential Buildings

APPLICATION

Cooling and
Heating Load,
Miscellaneous

REFERENCED

E 503.4.5

SECTIONS

Note: ASHRAE/ACCA 183 meets the requirements for a mandatory reference standard in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the ASHRAE/ACCA 183 standard that is referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 266

Angel Guzman Rodriguez, Colleen O’Brien
The American Society of Mechanical Engineering (ASME)

RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

ASME A112.4.1-2009
(R2014)*
ASME A112.18.62009/CSA B125.6-2009
(R2014)*
ASME B36.10M-2004
(R2010) 2015*
ASME BPVC Section I2013 2015*
ASME BPVC Section IV2013 2015*
ASME BPVC Section
VIII-2013 2015*

STANDARD TITLE

APPLICATION

REFERENCED

Water Heater Relief Valve Drain Tubes

Piping

302.1.2, 302.2

Welded and Seamless Wrought Steel Pipe

Piping, Ferrous

1308.5.2.1(1)

Flexible Water Connectors

Rules for Construction of Power Boilers

Rules for Construction of Heating Boilers

Rules for Construction of Pressure Vessels Division 1

Piping, Water
Supply
Boilers

Miscellaneous
Miscellaneous

SECTIONS

302.1.2, 302.2

1002.1(1), Table
1003.2.1
1002.1(2)
1314.2(2),
1315.4(2), E
413.6.2

Note: The ASME standards meet the requirements for mandatory reference standards in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the ASME standards that are referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 267

Cosmina Panu-Anghel
Canadian General Standards Board (CGSB)

RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

CAN/CGSB-3.2
2007 2015

Heating Fuel Oil

STANDARD TITLE

APPLICATION

Fuel Oil

REFERENCED

302.1.2, 302.2

SECTIONS

Note: CAN/CGSB meets the requirements for a mandatory reference standard in accordance with Section 33.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the CAN/CGSB-3.2 standard that is referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 268

Daniel Abbate, Wanda Wilkinson
Air Conditioning, Heating and Refrigeration Institute (AHRI)

RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

AHRI 700-2011 2015

STANDARD TITLE

Standard for Specifications for Fluorocarbon Refrigerants

APPLICATION

Refrigerants

REFERENCED

1104.7, 1104.7.3
SECTIONS

Note: AHRI 700 was not developed via an open process having a published development procedure in accordance with Section 3-3.7.1.2 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the AHRI 700 standard that is referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 269

Conrad Jahrling
ASSE International (ASSE)

RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

ASSE 1061-2011 2015* Push-Fit Fittings

STANDARD TITLE

APPLICATION

Fittings

REFERENCED

1211.2(1), 1211.3(5)
SECTIONS

Note: ASSE 1061 meets the requirements for a mandatory reference standard in accordance with Section 33.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the ASSE 1061 standard that is referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 270

Steve Mawn
American Society of Testing and Materials (ASTM)

RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

ASTM A106/A106M2013 2015
ASTM A126-2004
(R2009) (R2014)
ASTM A312/A312M2013b 2015b
ASTM A420/A420M2013 2014
ASTM A568/A568M2013ae1 2015
ASTM A653/A653M2013 2015
ASTM A733-2013 2015

STANDARD TITLE

Seamless Carbon Steel Pipe for High-Temperature Service

Piping, Ferrous

Seamless, Welded, and Heavily Cold Worked Austenitic Stainless
Steel Pipes
Piping Fittings of Wrought Carbon Steel and Alloy Steel for LowTemperature Service
Steel, Sheet, Carbon, Structural, and High-Strength, Low-Alloy,
Hot-Rolled and Cold-Rolled, General Requirements for
Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process
Welded and Seamless Carbon Steel and Austenitic Stainless Steel
Pipe Nipples
Solder Metal (Note 2)

Piping, Ferrous

Gray Iron Castings for Valves, Flanges, and Pipe Fittings

ASTM B32-2008
(R2014)
ASTM B42-2010 2015a Seamless Copper Pipe, Standard Sizes

ASTM B43-2009 2015 Seamless Red Brass Pipe, Standard Sizes
ASTM B88-2009 2014 Seamless Copper Water Tube
ASTM D93-2013 2015a
ASTM D396-2013c
2015b
ASTM D1693-2013
2015
ASTM D1785-2012
2015*
ASTM D2241-2009
2015*
ASTM D2464-2013
2015*
ASTM D2466-2013
2015*
ASTM D2467-2013a
2015*
ASTM D2513-2013
2014e1*
ASTM D2609-2002
(R2008) 2015*

APPLICATION

Flash Point by Pensky-Martens Closed Cup Tester
Fuel Oils

Environmental Stress-Cracking of Ethylene Plastics

Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and
120
Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series)

Threaded Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80 (Note 1)
Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40
(Note 1)
Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80
(Note 1)
Polyethylene (PE) Gas Pressure Pipe, Tubing, and Fittings (Note
1)
Plastic Insert Fittings for Polyethylene (PE) Plastic Pipe (Note 1)

REFERENCED

Piping, Ferrous

1308.5.2.1(3),
Table 1210.1
Table 1210.1

Fittings

Table 1210.1

Piping

Piping, Ferrous
Piping, Ferrous
Joints

Piping, Copper
Alloy
Piping, Copper
Alloy
Piping, Copper
Alloy
Certification
Boiler
Piping, Plastic
Piping, Plastic
Piping, Plastic
Fittings
Fittings
Fittings

Piping, Plastic
Fittings

SECTIONS

302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
1211.3(6)

Table 1210.1
Table 1210.1

1308.5.3.2, D 109.1,
Table 1210.1
302.1.2, 302.2
C 102.0
Table 1210.1

Table 1210.1,
Table E 505.5
Table 1210.1,
Table E 505.5
Table 1210.1,
Table E 505.6
Table 1210.1,
Table E 505.6
Table 1210.1,
Table E 505.6
1308.5.4, 1308.5.4.2.2,
1308.5.9.2,
1311.1.7.1(1),
D 109.3, Table 1210.1
Table 1210.1
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STANDARD NUMBER

ASTM D2683-2010e1
2014*

ASTM D2837-2013 e1

ASTM
D2846/D2846M2009be1 2014*
ASTM D3035-2012e2
2015*
ASTM D3350-2012e1
2014
ASTM E84-2013a
2015a*
ASTM E96/E96M-2013
2015
ASTM E2231-2009
2015*
ASTM E2336-2004
(R2013) 2014*
ASTM F437-2009
2015*
ASTM F438-2009
2015*
ASTM F441/F441M2013e1 2015*
ASTM F493-2010
2014*
ASTM F656-2010
2015*
ASTM F876-2013a
2015a*
ASTM F1807-2013a
2015*
ASTM F1960-2012
2015*
ASTM F1974-2009
(R2015)*
ASTM F2080-2012
2015*
ASTM F2159-2011
2014*
ASTM F2389-2010
2015
ASTM F2434-2009
2014*
ASTM F2620-2012
2013*
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STANDARD TITLE

APPLICATION

Socket-Type Polyethylene Fittings for Outside DiameterFittings
Controlled Polyethylene Pipe and Tubing
Obtaining Hydrostatic Design Basis for Thermoplastic Pipe Mate- Piping, Plastic
rials or Pressure Design Basis for Thermoplastic Pipe Products
Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Hot- and Cold- Piping, Plastic
Water Distribution Systems
Polyethylene (PE) Plastic Pipe (DR-PR) Based on Controlled
Outside Diameter
Polyethylene Plastics Pipe and Fittings Materials

Piping, Plastic

Water Vapor Transmission of Materials

Miscellaneous

Surface Burning Characteristics of Building Materials

Specimen Preparation and Mounting of Pipe and Duct Insulation
Materials to Assess Surface Burning Characteristics

Piping, Fittings
Miscellaneous

REFERENCED

E 506.9.1, Table
1210.1, Table E 505.6
Table 1210.1
SECTIONS

1211.2(2), E 506.7.2,
Table 1210.1, Table E
505.5, Table E 505.6
Table 1210.1, Table E
505.5
Table 1210.1
214.0, 508.9, 602.2,
604.1.2, 1201.2
E 502.4.1

Certification: IEEE, 604.1.2
Insulation, Pipe,
Preparation
Fire Resistive Grease Duct Enclosure Systems
Field Fabricated
507.3.2.2, 507.3.5
Grease Duct
Threaded Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings
Table 1210.1, Table E
Fittings, Schedule 80
505.6
Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic
Fittings
Table 1210.1, Table E
Pipe Fittings, Schedule 40
505.6
Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe, Schedules Piping, Plastic
Table 1210.1, Table E
40 and 80
505.5
Solvent Cements for Chlorinated Poly(Vinyl Chloride) (CPVC)
Joints
1211.2(2), E 506.7.2
Plastic Pipe and Fittings
Primers for Use in Solvent Cement Joints of Poly(Vinyl Chloride) Joints
1211.2(2), 1211.11(2),
(PVC) Plastic Pipe and Fittings
E 506.7.2, E 506.12.1
Crosslinked Polyethylene (PEX) Tubing
Piping, Plastic
1211.4, Table 1210.1,
Table E 505.5
Metal Insert Fittings Utilizing a Copper Crimp Ring for SDR9
Fittings
Table 1210.1, Table E
Cross-linked Polyethylene (PEX) Tubing and SDR9 Polyethylene
505.6
of Raised Temperature (PE-RT) Tubing
Cold Expansion Fittings with PEX Reinforcing Rings for Use with Fittings
Table 1210.1, Table E
Cross-linked Polyethylene (PEX) Tubing
505.6
Metal Insert Fittings for Polyethylene/Aluminum/Polyethylene and Fittings
1211.5(1), 1211.8(1),
Crosslinked Polyethylene/Aluminum/ Crosslinked Polyethylene
Table 1210.1
Composite Pressure Pipe
Cold-Expansion Fittings with Metal Compression-Sleeves for
Fittings
Table 1210.1, Table E
Cross-linked Polyethylene (PEX) Pipe
505.6
Plastic Insert Fittings Utilizing a Copper Crimp Ring for SDR9
Fittings
Table 1210.1, Table E
Cross-linked Polyethylene (PEX) Tubing and SDR9 Polyethylene
505.6
of Raised Temperature (PE-RT) Tubing
Pressure-Rated Polypropylene (PP) Piping Systems
Piping, Plastic
1211.10(1), E
506.10.1, Table
1210.1, Table E
505.5, Table E 505.6

Metal Insert Fittings Utilizing a Copper Crimp Ring for SDR9
Cross-linked Polyethylene (PEX) Tubing and SDR9 Cross-linked
Polyethylene/Aluminum/Cross-linked Polyethylene (PEX-ALPEX) Tubing
Standard Practice for Heat Fusion Joining of Polyethylene Pipe
and Fittings

Fittings

1211.5(1), Table
1210.1, Table E 505.6

Joints

1211.7(1), 1211.7(3)

STANDARD NUMBER

ASTM F2623-2008
2014*
ASTM F2769-2010
2014*

STANDARD TITLE

Polyethylene of Raised Temperature (PE-RT) SDR9 Tubing

Polyethylene of Raised Temperature (PE-RT) Plastic Hot and
Cold-Water Tubing and Distribution Systems

APPLICATION

Piping, Plastic

REFERENCED

Table 1210.1, Table E
505.5
Piping and Fittings Table 1210.1, Table E
505.5, Table E 505.6
SECTIONS

Note: The ASTM standards meet the requirements for mandatory reference standards in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the ASTM standards that are referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 271

Nikki Kidd, Lauro Pilla
Canadian Standards Association (CSA)

RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

STANDARD TITLE

APPLICATION

REFERENCED

CSA FC 1-2012 2014*

Fuel Cell Technologies – Part 3-100: Stationary Fuel Cell Power Fuel Cell Power Plants
Systems – Safety

1601.1

CSA Z21.5.1a-2007
(R2011) 2015*

Gas Clothes Dryers-, Volume I, Type 1 Clothes Dryers (same as
CSA 7.1a)

302.1.2, 302.2

CSA Z21.10.3-2013
2014*

Gas-Fired Water Heaters-, Volume III, Storage Water Heaters
with Input Ratings Above 75,000 Btu Per Hour, Circulating and
Instantaneous (same as CSA 4.3)
Refrigerators Using Gas Fuel (same as CSA 1.4a)

Gas Refrigerators,
Refrigerators

CSA LC 1b-2011 2014*

CSA Z21.10.1-2013
2014*

CSA Z21.13-2013 2014*
CSA Z21.19a-2009
(R2011) 2014*

CSA Z21.21-2012 2015*
CSA Z21.22b-2001
(R2008) 2015*

CSA Z21.41-2011 2014*

Fuel Gas Piping Systems Using Corrugated Stainless Steel
Tubing (CSST) (same as CSA 6.26b)

Fuel Gas

Fuel Gas, Appliances

Table 1203.2

Fuel Gas, Appliances

Table 1203.2

Gas-Fired Low Pressure Steam and Hot Water Boilers (same as
CSA 4.9)

Fuel Gas, Appliances

302.1.2, 302.2

Automatic Valves for Gas Appliances (same as CSA 6.5)

Appliance Valves, Auto- 302.1.2, 302.2
matic Gas Valves, Valves
302.1.2, 302.2

Vented Gas Fireplaces (same as CSA 2.22)

302.1.2, 302.2

CSA Z21.54b-2009 2014* Gas Hose Connectors for Portable Outdoor Gas-Fired Appliances (same as CSA 8.4b)

Fuel Gas

Gas-Fired Pool Heaters (same as CSA 4.7)

CSA Z21.58b-2012 2015* Outdoor Cooking Gas Appliances (same as CSA 1.6b)

CSA Z21.66-1996/CGA
Automatic Vent Damper Devices for Use with Gas-Fired Appli6.14-M96 (R2011) 2015* ances (same as CSA 6.14)
CSA Z21.88a-2012 2014* Vented Gas Fireplace Heaters (same as CSA 2.33a)

Appliances, Decorative
Appliances

1313.2.2

Cooking Appliances

302.1.2, 302.2

Fireplace Heaters

302.1.2, 302.2

Vent Dampers, Automatic Dampers

Gas Convenience Outlets and Optional Enclosures (same as CSA Gas Outlets
6.24b)

CSA Z83.18-2012 2015*

Recirculating Direct Gas-Fired Industrial Air Heaters
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1313.5

Fuel Gas, Swimming
302.1.2, 302.2
Pools, Spas, and Hot Tubs

CSA Z21.90b-2006
(R2011) 2015*

CSA Z83.4-2013 2015*

302.1.2, 302.2

Relief Valves for Hot Water Supply Systems (same as CSA 4.4b) Valves

Fuel Gas

CSA Z21.56-2013 2014*

1308.5.3.4

Gas Water Heaters-, Volume I, Storage Water Heaters with Input Fuel Gas, Appliances
Ratings of 75,000 Btu Per Hour or Less (same as CSA 4.1)

Quick Disconnect Devices for Use with Gas Fuel Appliances
(same as CSA 6.9)

CSA Z21.50-2012 2014*

SECTIONS

302.1.2, 302.2

1313.6

Non-Recirculating Direct Gas-Fired Industrial Air Heaters (same Air Heaters, Non-Recir- 914.1
as CSA 3.7)
culating, Non-Recirculating Heaters
Air Heaters, Industrial
Heaters, Recirculating

915.1

Note: The CSA standards meet the requirements for mandatory reference standards in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the CSA standards that are referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 272

Kyle Thompson
International Association of Plumbing and Mechanical Officials (IAPMO)

RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

IAPMO Z1033e1-2013
2015

STANDARD TITLE

Flexible PVC Hoses and Tubing for Pools, Hot Tubs, Spas, and
Jetted Bathtubs

APPLICATION

REFERENCED

Swimming Pools, 302.1.2, 302.2
Spas, and Hot Tubs

SECTIONS

Note: IAPMO Z1033 meets the requirements for a mandatory reference standard in accordance with Section
3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the IAPMO Z1033 standard that is referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 273

Eric Smith
International Institute of Ammonia Refrigeration (IIAR)
Jeffrey Shapiro
International Code Consultants/Rep. International Institute of Ammonia Refrigeration

RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

IIAR 2-2008 2014*

STANDARD TITLE

APPLICATION

Ammonia
Equipment, Standard for Safe Design and Installation of ClosedCircuit Ammonia Mechanical Refrigerating Refrigeration Systems Refrigeration
Systems

REFERENCED

1102.1

SECTIONS

Note: IIAR 2 meets the requirements for a mandatory reference standard in accordance with Section 3-3.7.1
of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the IIAR 2 standard that is referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 274

Glenn Fellman
The National Environmental Balancing Bureau (NEBB)

RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

NEBB-2005 2015

STANDARD TITLE

Procedural Standards for Testing, Adjusting and Balancing of
Environmental Systems, 7th 8th Edition

APPLICATION

Balancing

REFERENCED

314.1(4)

SECTIONS

Note: NEBB 2015 was not developed via an open process having a published development procedure in
accordance with Section 3-3.7.1.2 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the NEBB standard that is referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 275

IAPMO Staff – Standard Updates

RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

STANDARD TITLE

NFPA 12-2011 2015*

Carbon Dioxide Extinguishing Systems

NFPA 30A-2012
2015*
NFPA 37-2010 2015*

Motor Fuel Dispensing Facilities and Repair Garages

NFPA 30-2012 2015*

NFPA 54/Z223.1-2012
2015*
NFPA 80-2013 2016*
NFPA 85-2011 2015*
NFPA 88A-2011
2015*
NFPA 90A-2012
2015*
NFPA 90B-2012
2015*
NFPA 91-2010 2015*

NFPA 220-2012 2015*
NFPA 221-2012 2015*
NFPA 262-2011 2015*

NFPA 409-2011 2016*
NFPA 853-2010 2015*
NFPA 5000-2012
2015*

Flammable and Combustible Liquids Code

Installation and Use of Stationary Combustion Engines and
Gas Turbines
National Fuel Gas Code

APPLICATION

Fire Extinguishing

Combustible Liquids,
Flammable Liquids
Miscellaneous
Generators
Fuel Gas

1602.1, 1602.3

HVAC

302.1.2, 302.2

Installation of Air-Conditioning and Ventilating Systems

HVAC

Building Construction and Safety Code

905.8.1

Miscellaneous

Fire Doors
Appliances

Installation of Warm Air Heating and Air-Conditioning
Systems
Exhaust Systems for Air Conveying of Vapors, Gases,
Mists, and Noncombustible Particulate Solids
Types of Building Construction
High Challenge Fire Walls, Fire Walls, and Fire Barrier
Walls
Flame Travel and Smoke of Wires and Cables for Use in
Air-Handling Spaces
Aircraft Hangars
Installation of Stationary Fuel Cell Power Systems

513.11, 513.11.1,
513.12, 517.7.4
302.1.2, 302.2
SECTIONS

516.2.1, D101.1, D
108.1, D 114.1, D
115.1, E 502.6.1(1)
510.7.7
1002.1(3), 1011.1,
Table 1003.2.1
905.8

Fire Doors and Other Opening Protectives
Boiler and Combustion Systems Hazards Code
Parking Structures

REFERENCED

Product Conveying
Ducts
Miscellaneous
Building Fire Walls,
Fire Barrier
Certification

Miscellaneous
Fuel Cell Power Plants,
Fuel Cells
Miscellaneous

904.7(1)

302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
602.2.1
905.9
1601.1

302.1.2, 302.2

Note: The NFPA standards meet the requirements for mandatory reference standards in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the NFPA standards that are referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 276

Lance MacNevin, P. Eng.
PPI

RECOMMENDATION:
Delete text without substitution:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

PPI TR-4-2010

STANDARD TITLE

Listing for Hydrostatic Design Basis (HDB), Hydrostatic Design
Stress (HDS), Strength Design Basis (SDB), Pressure Design
Basis (PDB) and Minimum Required Strength (MRS) Ratings for
Thermoplastic Piping Materials or Pipe

APPLICATION

Certification

REFERENCED

302.1.2, 302.2

SECTIONS

(portions of table not shown remain unchanged)
SUBSTANTIATION:
“PPI TR-4” is not a product standard, and it should be removed from Table 1701.1. In fact, TR-4 is a listing of pipe products that meet the requirements of PPI TR-3, and are so listed within PPI’s Hydrostatic Stress Board listing program.
There is no reference to PPI TR-4 within the UMC.
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UMC 2018 – (Table 1701.1):

Item # 277

SUBMITTER: Jeremy Brown
NSF International (NSF)
RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

NSF 358-1 2012 2014*

STANDARD TITLE

Polyethylene Pipe and Fittings for Water-Based Ground-Source
“Geothermal” Heat Pump Systems

APPLICATION

Piping, Plastic

REFERENCED

Table E 505.5,
Table E 505.6

SECTIONS

Note: NSF 358-1 meets the requirements for a mandatory reference standard in accordance with Section 33.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the NSF 358-1 standard that is referenced in Table 1701.1.
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UMC 2018 – (Table 1701.1):
SUBMITTER:

Item # 278

John Taecker, Marguerite Carroll
Underwriters’ Laboratories, LLC (UL)

RECOMMENDATION:
Revise text as follows:
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

UL 21-2007 2014*
UL 33-2010*
UL 51-2013*

UL 125-2009 2014*
UL 127-2011*

UL 132-2007 2015*
UL 144-2012*
UL 174-2004*

UL 180-2003 2012*
UL 197-2010*
UL 207-2009*
UL 252-2010*

UL 268A-2008*
UL 295-2007*
UL 296-2003*
UL 300-2005*
UL 391-2010*
UL 404-2010*
UL 427-2011*

UL 441-2010*
UL 471-2010*
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STANDARD TITLE

LP-Gas Hose (with revisions through April 26, 2010 September 29, 2015)
Heat Responsive Links for Fire-Protection Service (with revisions
through April 14, 2015)
Power-Operated Pumps and Bypass Valves for Anhydrous Ammonia,
LP-Gas, and Propylene (with revisions through January 10, 2014 May
18, 2015)
Flow Control Valves for Anhydrous Ammonia and LP-Gas (with revisions through November 10, 2011 February 18, 2015)
Factory-Built Fireplaces (with revisions through May 28, 2015)

Safety Relief Valves for Anhydrous Ammonia and LP-Gas (with revisions through July 23, 2010 July 2, 2015)
LP-Gas Regulators (with revisions through November 5, 2014)
Household Electric Storage Tank Water Heaters (with revisions through
September 21, 2012 April 10, 2015)
Liquid-Level Indicating Gauges for Oil Burner Fuels and Other
Combustible Liquids (with revisions through March 2, 2007)
Commercial Electric Cooking Appliances (with revisions through
October 31, 2013 September 17, 2014)

APPLICATION

REFERENCED

Hose, LPG Hose
Fusible Links

302.1.2, 302.2
302.1.2, 302.2

Fireplaces

802.5.1.1, 913.1,
913.1.1
302.1.2, 302.2

SECTIONS

Ammonia Pumps, 302.1.2, 302.2
LPG Pumps,
Pumps
Fuel Gas
302.1.2, 302.2
Fuel Gas

Fuel Gas
Appliances

Gauges, Level
Gauges
Appliances,
Commercial
Cooking, Electric
Appliances
Refrigerant-Containing Components and Accessories, Nonelectrical
Refrigeration
(with revisions through July 12, 2013 June 27, 2014)
Components
Compressed Gas Regulators (with revisions through September 4, 2013 Fuel Gas
January 28, 2015)
Smoke Detectors for Duct Application (with revisions through
Smoke Detectors
September 25, 2009 October 2, 2014)
Commercial-Industrial Gas Burners (with revisions through November Gas Burners
11, 2013 January 30, 2015)
Oil Burners (with revisions through September 17, 2013 June 11, 2015) Fuel Gas, Appliances
Fire Testing of Fire Extinguishing Systems for Protection of Commer- Certification
cial Cooking Equipment (with revisions through November 12, 2013
December 16, 2014)
Solid-Fuel and Combination-Fuel Central and Supplementary Furnaces Furnaces, Solid
(with revisions through September 17, 2013 June 12, 2014)
Fuel
Gauges, Indicating Pressure, for Compressed Gas Service (with reviFuel Gas
sions through February 11, 2015)
Refrigerating Units (with revisions through February 1, 2013 February Refrigeration
28, 2014)
Systems
Gas Vents (with revisions through May 18, 2010 June 12, 2014)
Fuel Gas
Commercial Refrigerators and Freezers (with revisions through June
Freezers, Refrig28, 2013 November 17, 2014)
erators

302.1.2, 302.2
302.1.2, 302.2
302.1.2, 302.2
922.1

302.1.2, 302.2
302.1.2, 302.2
608.1
910.2
910.1

513.2.2, 513.2.5,
517.3.1.1(6)
904.11

302.1.2, 302.2
935.3
802.1
935.1

STANDARD NUMBER

UL 536-1997 2014*
UL 555-2006*

UL 555C-2006 2014*
UL 555S-1999 2014*
UL 651-2011
UL 710B-2011*
UL 791-2006

UL 842-2007 2015*
UL 858-2005 2014*
UL 900-2004 2015*
UL 907-2010*
UL 923-2013*
UL 959-2010*

UL 1026-2012*
UL 1479-2003 2015*
UL 1482-2011*
UL 1746-2007

UL 1777-2007 2015*
UL 1812-2013
UL 1815-2012

UL 1995-2011 2015*
UL 2021-2013 2015*
UL 2158-1997 2014*
UL 2162-2001 2014*
UL 2200-2012*
UL 2790-2010*

STANDARD TITLE

Flexible Metallic Hose (with revisions through June 9, 2003)
Fire Dampers (with revisions through November 5, 2013 May 21,
2014)
Ceiling Dampers (with revisions through May 4, 2010)
Smoke Dampers (with revisions through October 9, 2013)
Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings
(with revisions through March 30, 2012 May 2, 2014)
Recirculating Systems (with revisions through August 14, 2014)

Residential Incinerators (with revisions through November 27, 2013
November 7, 2014)
Valves for Flammable Fluids (with revisions through October 30,
2013)
Household Electric Ranges (with revisions through July 29, 2013 June
24, 2015)
Air Filter Units (with revisions through February 14, 2012)
Fireplace Accessories (with revisions through December 18, 2013
June 12, 2014)
Microwave Cooking Appliances (with revisions through June 24,
2015)
Medium Heat Appliance Factory-Built Chimneys (with revisions
through June 12, 2014)
Electric Household Cooking and Food Serving Appliances (with revisions through August 10, 2015)
Fire Tests of Through-Penetration Firestops (with revisions through
October 19, 2012)
Solid-Fuel Type Room Heaters (with revisions through August 19,
2015)
External Corrosion Protection Systems for Steel Underground Storage
Tanks (with revisions through May 24, 2012 December 19, 2014)
Chimney Liners (with revisions through July 3, 2009)
Ducted Heat Recovery ventilators (with revisions through April 17,
2014)
Nonducted Heat Recovery Ventilators (with revisions through April
17, 2014)
Heating and Cooling Equipment
Fixed and Location-Dedicated Electric Room Heaters (with revisions
through June 6, 2013)
Electric Clothes Dryers (with revisions through March 20, 2009
January 29, 2015)
Commercial Wood-Fired Baking Ovens – Refractory Type
Stationary Engine Generator Assemblies (with revisions through June
7, 2013 July 29, 2015)
Commercial Incinerators (with revisions through October 8, 2014)

APPLICATION

REFERENCED

Fuel Gas
Dampers

302.1.2, 302.2
605.2

Exhaust Hoods

508.1, 513.2.2,
516.2.2, 516.2.3
926.3

Dampers
Dampers
Piping, Plastic
Incinerators
Valves

Electric Ranges,
Ranges
Air Filters, Filters
Fireplace Accessories
Microwaves
Fuel Gas, Appliances
Cooking Appliances, Electric
Appliances
Miscellaneous

SECTIONS

605.3
605.1
1308.5.4.1

302.1.2, 302.2
921.1
311.2
913.3

921.3.2(3)
802.5.1.2

302.1.2, 302.2
507.3.4, 507.3.5

Room Heaters,
802.5.1.1, 916.3
Solid Fuel Heaters
Tanks
302.1.2, 302.2
Chimneys, Liners
Heat Recovery
Ventilators
Heat Recovery
Ventilators
HVAC, Electric
Product, Heating,
Electric
Clothes Dryers,
Electric
Baking Ovens
Assemblies
Incinerators

803.1.11.2
504.5
504.5
903.1
916.1
908.1

922.2
1602.3
926.2

Note: The UL standards meet the requirements for mandatory reference standards in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The above revisions reflect the latest updates to the UL standards that are referenced in Table 1701.1.
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UMC 2018 – (C 102.0, E 101.2, E 201.0 – E 201.11):
SUBMITTER:

Item # 279

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:

APPENDIX C
INSTALLATION AND TESTING OF OIL (LIQUID) FUEL-FIRED EQUIPMENT
C 102.0 Definitions.
Anti-Flooding Device. A primary safety control that causes the flow of oil or fuel to be shut off after a rise in oil or fuel level,
or after receiving excess oil or fuel, and that operates before the hazardous discharge of oil or fuel can occur.
Burner, Automatically Ignited. A burner equipped so that main burner fuel may be turned on and ignited automatically.
Burner, Manually Ignited. A burner equipped so that main burner fuel is turned on only by hand and ignited under supervision.
Burner, Mechanical Draft Type. A burner that includes a power-driven fan, blower, or other mechanism as the primary
means for supplying the air for combustion.
Burner, Natural Draft Type. A burner that depends primarily on the natural draft created in the chimney or venting system
to induce air required for combustion into the burner.
Constant Level Valve. A device for maintaining within a reservoir a constant level of oil or fuel for delivery to a burner.
Control Limit. An automatic safety control that is responsive to changes in fluid flow or level, pressure, or temperature, and
that is normally set beyond the operating range for limiting the operation of the controlled equipment by shutting off the energy
supply.
Control Safety. Automatic interlock controls, including relays, switches, and other auxiliary equipment used in conjunction
with them, to form a safety control system that is intended to prevent unsafe operation of the controlled equipment.
Draft Booster. A power-operated fan, blower, or other device installed in the chimney connector to increase the natural draft
developed in the connected chimney.
Draft Regulator, Barometric. A device built into a fuel-burning appliance or made part of a chimney connector or vent
connector that functions to reduce excessive draft through an appliance to a desired value by admitting ambient air into the
appliance chimney, chimney connector, vent, or vent connector.
Fuel. Natural, manufactured, or liquefied petroleum gas, or a mixture of these gases; all grades of fuel oil, wood, or any other
combustible or flammable material or any mixture of combustible or flammable materials.
Indirect-Fired Appliance. An oil or fuel-burning appliance in which products of combustion (flue gasses) are not mixed in
the appliance with the air or other medium being heated.
Labeled. Having attached a label, symbol, or other identifying mark of an organization acceptable to the Authority Having Jurisdiction and concerned with product evaluation that maintains periodic inspection of production of labeled equipment or materials and by whose labeling the manufacturer indicates compliance with appropriate standards or performance in a specified
manner.
Premixing. A power burner in which all or nearly all of the air for combustion is mixed with the gas as primary air.
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Tank, Auxiliary. A tank having a capacity of not over 60 gallons (227 L) listed for installation in the supply piping between a
burner and its main fuel supply tank. It shall be permitted to be included as an integral part of an automatic pump or a transfer
pump, or it shall be permitted to be a separate tank.
Tank, Gravity. A supply tank from which the oil or fuel is delivered directly to the burner by gravity.
Tank, Integral. A tank that is furnished by the manufacturer as an integral part of an oil or fuel-burning appliance.
Tank Storage. A separate tank that is not connected to the oil or fuel-burning appliance.
Tank Supply. A separate tank connected directly or by a pump to the oil or fuel-burning appliance.
Tank, Vacuum or Barometric. A tank not exceeding 5 gallons (19 L) capacity that maintains a definite level of oil or fuel in
a sump or similar receptacle by barometric feed. Fuel is delivered from the sump to the burner by gravity.
207.0
Fuel Burner. A device used to convey the appropriate fuel into the combustion chamber zone in close proximity to its primary
and secondary air supply to permit a stable controlled heat release compatible with the burner design, listing, and applicable
approvals in a boiler, furnace, device or appliance. It includes, but is not limited to burning oil or liquid fuel.
Fuel Burner System. The fuel burner and a conveyance system or piping system for the purpose of introducing the appropriate fuel into the combustion chamber zone.
Fuel-Burning Equipment/Appliance. An oil or fuel burner of any type including all oil or liquid fuel burners, oil or liquid
fuel-fired units, dual, or multi-fuel burners and heating and cooking appliances with their fuel burner system and with their tank
or fuel storage system, piping system, vent connectors, vent flues, fans, blowers, valves, control devices, combustion air, wiring,
controls, and related devices including all accessories and appurtenances for safe and proper operation of the appliance.
Fuel Oil. Hydrocarbon oil as specified by ASTM D396, or the Canadian Government Specification Board, 3-GP-28, and having
a flashpoint of not less than 100°F (38°C).
Fuel-Piping System. Method of conveying liquid, vapor, steam, gases, or slurry from one point to another, including accessories, appurtenances, and equipment necessary for its proper operation.
218.0
Pump, Oil or Fuel Transfer. An oil or fuel pump, automatically or manually operated, that transfers oil or fuel through continuous piping from a supply tank to an oil or fuel-burning appliance or to an auxiliary tank, and that is not designed to stop
pumping automatically in case of total breakage of the oil or fuel supply line between the pump and the appliance.
224.0
Valve, Oil, Gas, or Fuel Control. An automatically or manually operated device consisting essentially of a fuel valve for
controlling the fuel supply to a burner.
Valve, Manual Oil, Gas, or Fuel Shutoff. A manually operated valve in a fuel line for the purpose of turning on or completely
shutting off the fuel supply to the burner.

APPENDIX E
SUSTAINABLE PRACTICES
E 101.2 Definition of Terms. For the purposes of this code, the definitions shall apply to this appendix.
No attempt is made to define ordinary words, which are used in accordance with their established dictionary meanings,
except where a word has been used loosely and it is necessary to define its meaning as used in this appendix to avoid misunderstanding.
The definitions of terms are arranged alphabetically
according to the first word of the term.
E 201.0 Definitions.
205.0
E 201.1 Cycles of Concentration for Cooling Towers. Cycles of concentration equals the specific conductance of the water
in the cooling tower basin divided by the combined flow weighted average specific conductance of the makeup water(s) to the
cooling tower.
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207.0
E 201.2 Energy Star. A joint program of the U.S. Environmental Protection Agency and the U.S. Department of Energy.
Energy Star is a voluntary program designed to identify and promote energy-efficient products and practices.
209.0
E 201.3 Geothermal. Renewable energy generated by deep-earth.
210.0
E 201.4 Heating Seasonal Performance Factor (HSPF). The total heating output of a heat pump during its normal annual
usage period for heating in British thermal units (Btu) (kW•h) divided by the total electric energy input during the same period.
[ASHRAE 90.1:3.2]
211.0
E 201.5 Integrated Energy Efficiency Ratio (IEER).A single-number figure of merit expressing cooling part-load EER efficiency for commercial unitary air-conditioning and heat pump equipment on the basis of weighted operation at various load
capacities for the equipment. [ASHRAE 90.1:3.2]
E 201.6 Integrated Part-Load Value (IPLV). A single-number figure of merit based on part-load EER, COP, or kW/ton
expressing part-load efficiency for air-conditioning and heat pump equipment on the basis of weighted operation at various load
capacities for the equipment. [ASHRAE 90.1:3.2]
E 201.7 Maintenance. The upkeep of property or equipment by the owner of the property in accordance with the requirements
of this appendix.
215.0
E 201.8 Minimum Efficiency Reporting Value (MERV). Filter minimum efficiency reporting value, in accordance with
ASHRAE 52.2.
E 201.9 Multi-Occupant Spaces. Indoor spaces used for presentations and training, including classrooms and conference
rooms.
E 201.10 Recirculation System. A system of hot water supply and return piping with shutoff valves, balancing valves, circulating pumps, and a method of controlling the circulating system.
221.0
E 201.11 Seasonal Energy Efficiency Ratio (SEER). The total cooling output of an air conditioner during its normal
annual usage period for cooling in Btu (kW•h) divided by the total electric energy input during the same period in Btu (kW•h).
[ASHRAE 90.1:3.2]
SUBSTANTIATION:
The definitions in Appendix C and Appendix E are being relocated to Chapter 2 in accordance with IAPMO Manual
of Style. The definition for “anti-flooding device,” “burner, automatically ignited,” “burner, manually ignited,” “burner,
mechanical draft type,” “burner, natural draft type,” “constant level valve,” “control limit,” “control safety,” “draft booster,”
“draft regulator, barometric,” “fuel,” “indirect-fired appliance,” “labeled,” “premixing,” “tank, auxiliary,” “tank, gravity,” “tank,
integral,” “tank storage,” “tank supply,” and “tank, vacuum or barometric” in Appendix C have been deleted as they are
not referenced in Appendix C.
Furthermore, the definition for “maintenance,” is being deleted from Appendix E as definitions should not contain
requirements in accordance with the IAPMO Manual of Style. The definition for “multi-occupant spaces,” is being
deleted from Appendix E as it is in conflict with the definition for “occupiable space” defined in Chapter 2. The definition for “recirculation system,” is being deleted from Appendix E as it is already defined in Chapter 2.
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UMC 2018 – (E 503.4.6.10 – E 503.4.6.11.3, Table E 503.4.6.11.1):
SUBMITTER:

Item # 280

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Add new text as follows:
E 503.4.6 Controls. (remaining text unchanged)
E 503.4.6.10 Heating in Vestibules. Heating for vestibules, in accordance with ASHRAE 90.1, and air curtains shall include
automatic controls configured to shut off the heating system where outdoor air temperatures are more than 45°F (7.2°F) Vestibule
heating systems shall also be controlled by a thermostat in the vestibule with a setpoint limited to not more than 60°F (15.5°C).
Exception: Vestibules with no heating system or that are tempered with transfer air that would otherwise be exhausted.
[ASHRAE 90.1:1 6.4.3.9]
E 503.4.6.11 Direct Digital Control (DDC) Requirements. Direct digital control shall be required in accordance with
Section E 503.4.6.11.1 through Section E 503.4.6.11.3. [ASHRAE 90.1:1 6.4.3.10]
E 503.4.6.11.1 DDC Applications. DDC shall be provided in the applications and qualifications in accordance with Table E
503.4.6.11.1.
Exception: DDC is not required for systems using the simplified approach to compliance in accordance with Section E 503.3.
[ASHRAE 90.1:1 6.4.3.10.1]
E 503.4.6.11.2 DDC Controls. Where DDC is required by Section E 503.4.6.11.1, the DDC system shall be capable of the
following, as required, to provide the control logic required in Section E 503.5:
(1) Monitoring zone and system demand for fan pressure, pump pressure, heating, and cooling.
(2) Transferring zone and system demand information from zones to air distribution system controllers and from air distribution systems to heating and cooling plant controllers.
(3) Automatically detecting those zones and systems that are capable of excessively driving the reset logic and generate an alarm
or other indication to the system operator.
(4) Readily allowing operator removal of zone(s) from the reset algorithm. [ASHRAE 90.1:1 6.4.3.10.2]
E 503.4.6.11.3 DDC Display. Where DDC is required in accordance with Section E 503.4.6.11.1 for new buildings, the DDC
system shall be capable of trending and graphically displaying input and output points. [ASHRAE 90.1:1 6.4.3.10.3]
(renumber remaining sections)

343

TABLE E 503.4.6.11.1
DDC APPLICATIONS AND QUALIFICATIONS
[ASHRAE 90.1:6.4.3.10.1]

New building

BUILDING STATUS

New building
New building
Alteration or addition
Alteration or addition
Alteration or addition
Alteration or addition
Alteration or addition

Air-handling system and all zones served by
the system

Individual systems supplying more than
three zones and with fan system bhp of 10
hp or more
Chilled-water plant and all coils and
Individual plants supplying more than three
terminal units served by the system
zones and with design cooling capacity of
300 000 Btu/h or more
Hot-water plant and all coils and terminal Individual plants supplying more than three
units served by the system
zones and with design heating capacity of
300 000 Btu/h or more
Zone terminal unit such as VAV box
Where existing zones served by the same
airhandling, chilled-water, or hot-water
system have DDC
Air-handling system or fan coil
Where existing air-handling system(s) and
fancoil(s) served by the same chilled- or hotwater plant have DDC
New air-handling system and all new zones Individual systems with fan system bhp of
served by the system
10 hp or more and supplying more than
three zones and more than 75 percent of
zones are new
New or upgraded chilled-water plant
Where all chillers are new and plant design
cooling capacity is 300 000 Btu/h or more
New or upgraded hot-water plant
Where all boilers are new and plant design
heating capacity is 300 000 Btu/h or more
APPLICATION

QUALIFICATIONS

For SI units: 1000 British thermal units = 0.293 kW, 1 horsepower = 0.746 kW

Note: ASHRAE 90.1 meets the requirements for a mandatory reference standard in accordance with Section
3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
SUBSTANTIATION:
The proposed revisions will update Appendix E with ASHRAE 90.1.
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UMC 2018 – (E 503.5.1.5, E 503.5.4, E 503.5.5.4.1, E 503.5.5.5, E 503.5.6.1.2,
E 503.5.8.2, E 503.5.9.1, Table E 503.5.4, Table 1701.1):
SUBMITTER:

Item # 281

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
E 503.5 Prescriptive Path. ( remaining text unchanged)
E 503.5.1.5 Sensor Accuracy. Outdoor air, return air, mixed air, and supply air sensors shall be calibrated within the following
accuracies:
(1) Dry-bulb and wet-bulb temperatures shall be accurate to ±2°F (1.1°C) over the range of 40°F (4.4°C) to 80°F (27°C).
(2) Enthalpy and the value of a differential enthalpy sensor shall be accurate to ±3 Btu/lb (7 E+03 J/kg) over the range of 20
Btu/lb (4.6 E+04 J/kg) to 36 Btu/lb (8.4 E+04 J/kg).
(3) Relative humidity shall be accurate to ±5 percent over the range of 20 percent to 80 percent relative humidity. [ASHRAE
90.1: 6.5.1.1.6]
E 503.5.4 Other DX Units. Other DX units, including those that control space temperature by modulating the airflow to the
space, shall comply with the requirements of Table E 503.5.4. [ASHRAE 90.1:6.5.1.4]
(renumber remaining sections)
E 503.5.5.4.1 Insulation. Humidification system dispersion tube hot surfaces in the airstreams of ducts or air-handling units
shall be insulated with a product with an insulating value of not less than R-0.5.
Exception: Systems where mechanical cooling, including economizer operation, does not occur simultaneously with humidification [ASHRAE 90.1:6.5.2.4.2]
E 503.5.5.5 Preheat Coils. Preheat coils shall have controls that stop their heat output where mechanical cooling, including
economizer operation, is occurring. [ASHRAE 90.1:6.5.2.5]
E 503.5.6.1.2 Fan Efficiency. Fans shall have a fan efficiency grade (FEG) of 67 or more, based on manufacturers’ certified
data, in accordance with AMCA 205. The total efficiency of the fan at the design point of operation shall be within 15 percentage
points of the maximum total efficiency of the fan.
Exceptions:
(1) Single fans with a motor nameplate horsepower of 5 hp (3.7 kW) or less.
(2) Multiple fans in series or parallel (e.g., fan arrays) that have a combined motor nameplate horsepower of 5 hp (3.7 kW) or
less and are operated as the functional equivalent of a single fan.
(3) Fans that are part of equipment listed under Section E 503.4.
(4) Fans included in equipment bearing a third party-certified seal for air or energy performance of the equipment package.
(5) Powered wall/roof ventilators (PRV).
(6) Fans outside the scope of AMCA 205.
(7) Fans that are intended to only operate during emergency conditions [ASHRAE 90.1:6.5.3.1.3]
E 503.5.8.2 Multicell heat rejection equipment with variable-speed fan drives shall:
(1) Operate the maximum number of fans allowed that comply with the manufacturer’s requirements for all system components.
(2) Control all fans to the same fan speed required for the instantaneous cooling duty, as opposed to staged (on/off) operation.
Minimum fan speed shall comply with the minimum allowable speed of the fan drive system per the manufacturer’s recommendations. [ASHRAE 90.1:6.5.5.2.2]
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E 503.5.9.1 Tower Flow Turndown. Open-circuit cooling towers used on water-cooled chiller systems that are configured
with multiple- or variable-speed condenser water pumps shall be designed so that all open-circuit cooling tower cells can be run
in parallel with the larger of the following:
(1) The flow that is produced by the smallest pump at its minimum expected flow rate.
(2) Fifty percent of the design flow for the cell. [ASHRAE 90.1:6.5.5.4]
TABLE E 503.5.4
DX COOLING STAGE REQUIREMENTS FOR MODULATING AIRFLOW UNITS
[ASHRAE 90.1:6.5.1.4]
RATING CAPACITY, Btu/h

≥65 000 and <240 000
≥240 000

MINIMUM NUMBER OF MECHANICAL
COOLING STAGES

3
4

MINIMUM COMPRESSOR DISPLACEMENT*

≤35% of full load
≤25% full load

For SI units: 1000 British thermal units = 0.293 kW
* For mechanical cooling stage control that does not use variable compressor displacement the percent displacement shall be equivalent to the mechanical
cooling capacity reduction evaluated at the full load rating conditions for the compressor.
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

AMCA 205-2010
(R2012)

STANDARD TITLE

Energy Efficiency Classification for Fans

APPLICATION

Ventilation

REFERENCED

E 503.5.6.1.2

SECTIONS

Note: AMCA 205 does not meet the requirements for a mandatory reference standard in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The proposed revisions will update Appendix E with ASHRAE 90.1.

346

UMC 2018 – (E 402.1 – E 402.3, E 403.3, Table E 402.1, Table E 502.6):
SUBMITTER:

Item # 282

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
E 402.0 Meters.
E 402.1 Required. A water meter shall be required for each buildings site connected to a public water system, including
municipally supplied reclaimed (recycled) water. In other than single-family houses, multi-family structures not exceeding three
stories above grade, and modular houses, a dedicated separate meter or submeter shall be installed in accordance with Table E
402.1. the following locations:
(1) The makeup water supply to cooling towers, evaporative condensers, and fluid coolers.
(2) The makeup water supply to one or more boilers collectively exceeding 1 000 000 British thermal units per hour (Btu/h)
(293 kW).
(3) The water supply to a water-using process where the consumption exceeds 1000 gallons per day (gal/d) (0.0438 L/s), except
for manufacturing processes.
(4) The makeup water supply to an evaporative cooler having an air flow exceeding 30 000 cubic feet per minute (ft3/min)
(14.1584 m3/s).
TABLE E 402.1
DEDICATED WATER METERING REQUIREMENTS

Cooling Towers

APPLICATION

Evaporative Coolers

Fluid Coolers and Chillers - Open Systems
Hydronic Cooling Systems - Closed Loop
Hydronic Heating Systems

The makeup water supply to cooling towers, evaporative condensers, and fluid coolers.
Cooling towers sharing a common basin shall be permitted to be grouped together using
one meter.
The makeup water supply to an evaporative cooler having an air flow exceeding 30 000
cubic feet per minute.
The makeup water supply on water-cooled fluid coolers and chillers not utilizing closedloop recirculation.
Systems with 50 ton or more of cooling capacity and where a make-up water supply is
connected.
The makeup water supply to one or more boilers collectively exceeding 1 000 000 British
thermal units per hour.
REQUIREMENTS

For SI units: 1 cubic foot per minute = 0.00047 m/s, 1000 British thermal units per hour = 0.293 kW, 1 ton of refrigeration = 3.52 kW

E 402.2 Consumption Data Approval. A means of communicating water consumption data from submeters to the water
consumer shall be provided. Dedicated meters other than water utility meters used for billing purposes shall be approved by the
Authority Having Jurisdiction for the intended use.
E 402.3 Access Remote Data Transfer Requirements. Meters and submeters shall be accessible. Where more than 10
non-utility-owned water meters are located at a building site, the meters shall include remote data transfer capability to collect
and analyze the data at a single location.
E 403.3 Cooling Tower Makeup Water. Not less than 5 cycles of concentration is required for air-conditioning cooling
tower makeup water having a total hardness of less than 11 grains per gallon (gr/gal) (188 mg/L) expressed as calcium carbonate.
Not less than 3.5 cycles of concentration is required for air-conditioning cooling tower makeup water having a total hardness
equal to or exceeding 11 gr/gal (188 mg/L) expressed as calcium carbonate.
Exception: Air-conditioning cooling tower makeup water having discharge conductivity range not less than 7 gr/gal (120 mg/L)
to 9 gr/gal (154 mg/L) of silica measured as silicon dioxide. Where silicon dioxide concentrations measured as silicon dioxide is
capable of exceeding 7gr/gal (120 mg/L), the tower’s cycles of concentration shall be permitted to be set to ensure that this level
of 7gr/gal (120 mg/L) is not exceeded, even where the cycles of concentration are lower than levels specified in this section.

347

TABLE E 502.6
VENTILATION AIR
[ASHRAE 90.2: TABLE 6.6.1]

Mechanical ventilation1

MINIMUM REQUIREMENT

50 ft3/min outdoor air

Kitchen exhaust

100 ft3/min intermittent
intermittent

CATEGORY

Bath exhaust

For SI units: 1 cubic foot per minute = 0.00047 m /s
Notes:
1
Calculate in accordance with Equation E 502.6.
2
Reference standards:
(a) (ACCA Manual J)
(b) ASHRAE GRP-158
3

Where summer design infiltration rate calculated in accordance with reference standard
(a) or (b) is less than 0.35 ACH2.
All conditions
CONDITIONS

All conditions

SUBSTANTIATION:
The proposed modifications made to Appendix E will provide correlation with the Green Plumbing and Mechanical
Code Supplements (GPMCS).
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UMC 2018 – (E 503.1.1, E 503.3.1, E 503.4):
SUBMITTER:

Item # 283

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
E 503.0 Heating, Ventilation, and Air-Conditioning – Other than Low-Rise Residential Buildings.
E 503.1.1 New Buildings. Mechanical equipment and systems serving the heating, cooling, or ventilating, or refrigeration
needs of new buildings shall be in accordance with the requirements of this section as described in Section E 503.2. [ASHRAE
90.1:6.1.1.1]
E 503.3.1 Criteria. The HVAC system shall comply with the following criteria:
(1) – (17) (remaining text unchanged)
(18) The system shall comply with the door switch requirements of Section E 503.5.14. [ASHRAE 90.1:6.3.2]
E 503.4 Mandatory Provisions. Equipment shown in Table E 503.7.1(1) through Table E 503.7.1(13) shall have a minimum
performance at the specified rating conditions where tested in accordance with the specified test procedure. Where multiple
rating conditions or performance requirements are provided, the equipment shall satisfy the stated requirements, unless otherwise exempted by footnotes in the table. Equipment covered under the Federal Energy Policy Act of 1992 (EPACT) shall have
no minimum efficiency requirements for operation at minimum capacity or other than standard rating conditions. Equipment
used to provide water heating functions as part of a combination system shall satisfy the stated requirements for the appropriate
space heating or cooling category.
Tables are as follows:
(1) – (11) (remaining text unchanged)
(12) Table E 503.7.1(12) – Commercial Refrigerators and Freezers
(13) Table E 503.7.1(13) – Commercial Refrigeration
Furnaces with input ratings of not less than 225 000 Btu/h (66 kW), including electric furnaces, that are not located within
the conditioned space shall have jacket losses not exceeding 0.75 percent of the input rating. Air conditioners primarily serving
computer rooms under the scope of ASHRAE 127 shall be in accordance with Table E 503.7.1(11). Other air conditioners shall
comply with Table E 503.7.1(1). [ASHRAE 90.1:6.4.1.1]
E 503.5.14 Door Switches. Conditioned spaces with doors, including doors with more than one-half glass, opening to the
outdoors shall be provided with controls that when any such door is open, the following shall occur:
(1) Disable mechanical heating or reset the heating setpoint to 55°F (13°C) or lower within five minutes of the door opening.
(2) Disable mechanical cooling or reset the cooling setpoint to 90°F (32°C) or more within five minutes of the door opening.
Mechanical cooling shall be permitted to remain enabled where outdoor air temperature is less than the space temperature.
Exceptions:
(1) Building entries with automatic closing devices.
(2) Any space without a thermostat.
(3) Alterations to existing buildings.
(4) Loading docks. [ASHRAE 90.1:6.5.10]
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TABLE E 503.7.1(12)
COMMERCIAL REFRIGERATOR AND FREEZER
[ASHRAE 90.1: TABLE 6.8.1-12]
EQUIPMENT TYPE

APPLICATION

Refrigerator with solid doors
Refrigerator with transparent doors
Freezers with solid doors
Freezers with transparent doors
Refrigerators/freezers with solid doors
Commercial refrigerators

Holding temperature

Pulldown

ENERGY USE LIMITS (kWh/day)*

TEST PROCEDURE

0.10 × V + 2.04
0.12 × V + 3.34
0.40 × V + 1.38
0.75 × V + 4.10
The greater of 0.12 × V + 3.34 or 0.70
0.126 × V + 3.51

AHRI 1200

For SI units: 1000 British thermal units per hour per day = 0.293 kW/day
* V = the chiller or frozen compartment volume (ft3) in accordance with the home appliance manufacturers standard.

TABLE E 503.7.1(13)
COMMERCIAL REFRIGERATION-MINIMUM EFFICIENCY REQUIREMENTS
[ASHRAE 90.1: TABLE 6.8.1-13]
EQUIPMENT
PROCEDURE CLASS1

VOP.RC.M
SVO.RC.M
HZO.RC.M
VOP.RC.L
HZO.RC.L
VCT.RC.M
VCT.RC.L
SOC.RC.M
VOP.SC.M
SVO.SC.M
HZO.SC.M
HZO.SC.L
VCT.SC.I
VCS.SC.I
HCT.SC.I
SVO.RC.L
VOP.RC.I
SVO.RC.I
HZO.RC.I
VCT.RC.I

FAMILY CODE

OPERATING MODE

RATING TEMPERATURE

ENERGY USE LIMITS AS
OF 1/1/20122,3
(kWh/day)

TEST
PROCEDURE

Vertical open
Semivertical open
Horizontal open
Vertical open
Horizontal open
Vertical transparent door
Vertical transparent door
Service over counter
Vertical open
Semivertical open
Horizontal open
Horizontal open
Vertical transparent door
Vertical solid door
Horizontal transparent door
Semivertical open
Vertical open
Semivertical open
Horizontal open
Vertical transparent door

Remote condensing
Remote condensing
Remote condensing
Remote condensing
Remote condensing
Remote condensing
Remote condensing
Remote condensing
Self contained
Self contained
Self contained
Self contained
Self contained
Self contained
Self contained
Remote condensing
Remote condensing
Remote condensing
Remote condensing
Remote condensing

Medium temperature
Medium temperature
Medium temperature
Low temperature
Low temperature
Medium temperature
Low temperature
Medium temperature
Medium temperature
Medium temperature
Medium temperature
Low temperature
Ice cream
Ice cream
Ice cream
Low temperature
Ice cream
Ice cream
Ice cream
Ice cream

0.82 × TDA + 4.07
0.83 × TDA + 3.18
0.35 × TDA + 2.88
2.27 × TDA + 6.85
0.57 × TDA + 6.88
0.22 × TDA + 1.95
0.56 × TDA + 2.61
0.51 × TDA + 0.11
1.74 × TDA + 4.71
1.73 × TDA + 4.59
0.77 × TDA + 5.55
1.92 × TDA + 7.08
0.67 × TDA + 3.29
0.38 × V + 0.88
0.56 × TDA + 0.43
2.27 × TDA + 6.85
2.89 × TDA + 8.7
2.89 × TDA + 8.7
0.72 × TDA + 8.74
0.66 × TDA + 3.05

AHRI 1200

For SI units: 1000 British thermal units per hour per day = 0.293 kW/day, °C = (°F-32)/1.8
Notes:
1
Equipment class designations consist of a combination [in sequential order separated by periods (AAA).(BB).(C)] of the following:
(a) (AAA)—An equipment family code (VOP = vertical open, SVO = semivertical open, HZO = horizontal open, VCT = vertical transparent doors, VCS
= vertical solid doors, HCT = horizontal transparent doors, HCS = horizontal solid doors, and SOC = service over counter).
(b) (BB)—An operating mode code (RC = remote condensing and SC = self contained).
(c) (C)—A rating temperature code (M = medium temperature [38°F], L = low temperature [0°F], or I = ice cream temperature [15°F]). For example,
“VOP.RC.M” refers to the “vertical open, remote condensing, medium temperature” equipment class.
2
V is the volume of the case (ft) as measured in accordance with AHRI 1200.
3
TDA is the total display area of the case (ft) as measured in accordance with AHRI 1200.

SUBSTANTIATION:
The proposed modifications made to Appendix E will provide correlation with the Green Plumbing and Mechanical
Code Supplements (GPMCS).
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UMC 2018 – (E 503.4.7.2, E 5034.7.2.1, 206.0, 212.0, 221.0):
SUBMITTER:

Item # 284

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
E 503.0 Heating, Ventilation, and Air-Conditioning – Other than Low-Rise Residential Buildings.
E 503.4.7.2 Ductswork and Plenum Leakage. Ductwork and plenums with pressure class ratings shall be constructed to
Seal Class A in accordance with Section E 503.4.7.2.1, and with standard industry practice. Openings for rotating shafts shall
be sealed with bushings or devices that seal off air leakage. Pressure-sensitive tape shall not be used as the primary sealant, unless
it has been certified in accordance with UL 181A or UL 181B by an independent testing laboratory and the tape is used in accordance with that certification. All connections shall be sealed, including but not limited to spin-ins, taps, other branch connections, access doors, access panels, and duct connections to equipment. Sealing that is capable of voiding the product listings shall
not be required. Spiral lock seams shall be permitted to not be sealed. Duct pressure class ratings shall be designated in the
design documents. [ASHRAE 90.1:6.4.4.2.1] Transverse joints, longitudinal seams, and duct wall penetrations shall be sealed.
Pressure-sensitive tape shall not be used as the primary sealant, unless it has been certified to comply with UL 181A or UL 181B
by an independent testing laboratory and the tape is used in accordance with that certification. All other connections shall be
considered transverse joints, including but not limited to spin-ins, taps, other branch connections, access door frames and jambs,
and duct connections to equipment.
Exceptions:
(1) Rods that penetrate the duct wall that shall be permitted to move in order to function properly (control rod for volume
damper) shall not be sealed in a fashion that prevents them from working properly.
(2) Spiral lock seams in a round or flat oval duct.
E 503.4.7.2.1 Duct Leakage Tests. Ductwork that is designed to operate at static pressures exceeding 3 inches water column
(0.7 kPa) and ductwork located outdoors shall be leak-tested in accordance with industry-accepted test procedures the SMACNA
HVAC Air Duct Leakage Test Manual. Representative sections totaling not less than 250 percent of the total installed duct area
for the designated pressure class shall be tested. Where the tested 20 percent fail to comply with the requirements of this section,
then 40 percent of the total installed duct area shall be tested. Where the tested 40 percent fail to comply with the requirements
of this section, then 100 percent of the total installed duct area shall be tested. Sections to be tested shall be selected by the
building owner or designated representative of the building owner. Positive pressure leakage testing shall be acceptable permitted
for negative pressure ductwork. The permitted duct leakage shall be not more than the following:
Lmax

Where:
Lmax
CL
P

=

CLP0.65 (Equation E 503.4.7.2.1)

=
=

maximum permitted leakage, (ft3/min)/100 square feet [0.0001 (m3/s)/m2] duct surface area.
Six, duct leakage class, (ft3/min)/100 square feet [0.0001 (m3/s)/m2] duct surface area at 1 inch water column
(0.2 kPa).
test pressure, which shall be equal to the design duct pressure class rating, inch water column (kPa). [ASHRAE
90.1:6.4.4.2.2]

=

206.0
Duct wall Penetrations. Includes pipe, tubing, rods, and wire. Screws and other fasteners are not considered to be ductwork
penetrations when referring to seal class A.
212.0
Joint, Transverse. Connections of two duct sections oriented perpendicular to airflow.
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221.0
Seam, Longitudinal. Joints oriented in the direction of airflow.
Note: SMACNA HVAC Air Duct Leakage Test Manual, UL 181A and UL 181B meet the requirements for mandatory reference standards in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee
Projects.
SUBSTANTIATION:
The proposed modifications made to Appendix E will provide correlation with the Green Plumbing and Mechanical
Code Supplements (GPMCS).
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UMC 2018 – (E 503.4.8):
SUBMITTER:

Item # 285

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Add new text as follows:
E 503.4.8. Flexible Ducts. The use of flexible air ducts and flexible air connectors shall not exceed 5 feet (1524 mm) in length
and shall only be used on the low pressure side of a variable air volume or constant volume systems connection to ceiling
terminal air outlets. Not more than 4 percent longitudinal compression of flexible ducts or flexible connectors shall be permitted.
SUBSTANTIATION:
The proposed modifications made to Appendix E will provide correlation with the Green Plumbing and Mechanical
Code Supplements (GPMCS).
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UMC 2018 – (E 503.4.9, E 503.5.1.5 – E 503.5.1.5.5, E 503.5.11.2.3, Table 1701.1):
SUBMITTER:

Item # 286

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Add new text as follows:
E 503.4.9. HVAC Filtration Systems. In mechanically ventilated buildings, regularly occupied areas of the building shall
be provided with air filtration media for outside and return air prior to equipment startup that provides a minimum efficiency
reporting value (MERV) of 8. Recommendations for maintenance with filters of the same value shall be included in the building
operation and maintenance manual. Filtration installation and service shall only be conducted by technicians who are trained to
install and service air filtration systems.
E 503.5.1.5 Air Economizer Fault Detection and Diagnostics (FDD). Air-cooled unitary direct-expansion units,
equipped with an economizer as required in accordance with Table E 503.5(1) shall have fault detection and diagnostics devices
in accordance with Section E 503.5.1.5.1 through Section E 503.5.1.5.5. Air-cooled unitary direct expansion units include packaged, heat pumps, and variable refrigerant flow (VRF).
E 503.5.1.5.1 Temperature Sensors. Temperature sensors shall be permanently installed in accordance with the manufacturer’s installation instructions to monitor the system operation of outside air and supply air. Temperature sensors shall have an
accuracy of ±2°F (1.1ºC) over the range of 40°F (4.4ºC) to 80°F (27ºC).
E 503.5.1.5.2 Controller. The unit controller shall be capable of manually initiating each operating mode so that the operation of compressors, economizers, fans, and heating system is capable of being independently tested and verified. The controller
shall provide system status for the following functions:
(1) Free cooling available.
(2) Economizer enabled.
(3) Compressor enabled.
(4) Heating enabled.
(5) Mixed air low limit cycle active.
(6) The current value of each sensor.
E 503.5.1.5.3 Fault Reports. Faults shall comply with one of the following:
(1) Report to an energy management control system regularly monitored by facility personnel.
(2) Transmit the alarm information to a remote fault management application, to automatically notify an HVAC service
provider of the fault.
(3) Annunciate locally on one or more zone thermostats, or on a device within 5 feet (1524 mm) of zone thermostat(s), clearly
visible, at eye level, and meeting the following requirements:
(a) Display instructions to contact appropriate building personnel or an HVAC technician.
(b) In buildings with multiple tenants, the annunciation shall be within property management offices, or in common space
accessible by the property or building manager.
E 503.5.1.5.4 Field Verification by Contractor. Functional testing of the fault detection and diagnostic (FDD) capabilities
shall be conducted by the contractor or independent third party. Prior to functional testing, the FDD hardware shall be installed
on HVAC unit and shall match the make and model reported on the engineer design drawings. Testing shall consist of the
following steps:
(1) Verify the FDD system indicates normal operation as appearing on the EMCS console, or as indicated on the zone thermostat, or other remote communication to a remote service provider.
(2) Engage the controller’s test mode or simulate a failure in accordance with the manufacturer’s recommendations. The FDD
system shall report a fault by annunciating on the EMCS console, or indicating on the zone thermostat, or other remote
communication to a remote service provider.
(3) Clear the controller’s test mode or remove the simulated failure. The FDD system shall indicate normal operation as
appearing on the EMCS console, or as indicated on the zone thermostat, or other remote communication to a remote service
provider.
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E 503.5.1.5.5 Construction Inspection. Prior to functional testing, the following shall be verified:
(1) Verify and document the following:
(a) The Fault Detection and Diagnostics (FDD) hardware is installed on the unit.
(b) The FDD system shall be compatible to the make and model numbers provided.
(2) Verify that the following air temperature sensors are permanently installed:
(a) Outside Air Sensor
(b) Supply Air Sensor
(c) Return Air Sensor (applicable for differential economizer operation only)
E 503.5.11.2.3 Grease Removal Devices. Grease removal devices that report grease removal efficiency, shall have the
efficiency data reported in accordance with ASTM F2519.
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

ASTM F2519-2005
(R2011)

STANDARD TITLE

Test Method for Grease Particle Capture Efficiency of
Commercial Kitchen Filters and Extractors.

APPLICATION

Grease Removal
Devices

REFERENCED

E 503.5.11.2.3

SECTIONS

Note: ASTM F2519 meets the requirements for a mandatory reference standard in accordance with Section
3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The proposed modifications made to Appendix E will provide correlation with the Green Plumbing and Mechanical
Code Supplements (GPMCS).
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UMC 2018 – (E 505.1.2.1, E 603.1.2 – E 603.1.2.5, E 603.1.4, 209.0):
SUBMITTER:

Item # 287

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
E 505.0 Geothermal Systems.
E 505.1.2.1 Ground Source Heat Pumps. Residential ground source heat pumps shall be in accordance with the Energy
Star program requirements for Geothermal Heat Pump Systems.
E 603.0 Pollutant Control.
E 603.1.2 Indoor Air Quality After Construction. After construction ends and interior finishes are installed, flush-out the
building to reduce contaminant concentrations by supplying a total outdoor air volume of 14 000 cubic feet per square foot
(ft3/ft2) (4267.2 m3/m2) of occupiable building area. An internal temperature of not less than 60°F (16°C) and relative humidity
not higher than 60 percent shall be maintained during the flush-out process. Occupancy shall begin on condition of 3500 ft3/ft2
(1066.8 m3/m2) of building area, with the remaining 10 500 ft3/ft2 (3200.4 m3/m2) being accomplished as soon as possible.
Exception: Other means of reducing the contaminant concentration levels shall be permitted where approved by the Authority
Having Jurisdiction.
After all interior finishes have been installed, the building shall be purged by supplying continuous ventilation with all air
handling units at their maximum outdoor air rate and all supply fans at their maximum position and rate for a minimum of 14
days. The building purge shall be in accordance with Section E 603.1.2.1 through Section E 603.1.2.5.
E 603.1.2.1 Temperature and Humidity. An internal temperature of not less than 60°F (15.5°C) and relative humidity not
more than 60 percent shall be maintained.
Exception: Where these temperature and humidity limits are unachievable, the purge shall be permitted to be conducted under
conditions as close as possible to these limits, provided that documentation of the extenuating circumstances is provided in writing.
E 603.1.2.2 Occupancy. Occupancy shall be permitted to start after 4 days, provided purging continues for the full 14 days.
E 603.1.2.3 Natural Ventilation. For buildings that rely on natural ventilation, exhaust fans and floor fans shall be used to
improve air mixing and removal during the 14-day purge and windows shall remain open.
E 603.1.2.4 Bake Out. The building shall not bake out by increasing the temperature of the space.
E 603.1.2.5 Purging Equivalency. Where continuous ventilation is not possible, purging air shall total the equivalent of 14
days of maximum outdoor air. The equivalent of 14 days of maximum outdoor air shall be calculated by multiplying the
maximum feasible air flow rate in cubic foot per minute (m3/s). The air volumes for each period are then calculated and summed
and the purging continues until the total equals the target air volume.
E 603.1.4 Filters. In mechanically ventilated buildings, regularly occupied areas of the building shall be provided with air filtration media for outside and return air prior to equipment startup that provides a minimum efficiency reporting value (MERV) of 8.

209.0
Ground Source Heat Pump. A term that is applied to a variety of systems that use the ground, groundwater, or surface water
as a heat source and sink. The general terms include ground-coupled (GCHP), groundwater (GWHP), and surface-water (SWHP)
heat pumps. Many parallel terms exist [e.g., geothermal heat pumps (GHP), geo-exchange, and ground-source (GS) systems]
and are used to meet a variety of marketing or institutional needs.
Note: The Energy Star Program Requirements for Geothermal Heat Pumps does not meet the requirements
for a mandatory reference standard in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing
Committee Projects.
SUBSTANTIATION:
The proposed modifications made to Appendix E will provide correlation with the Green Plumbing and Mechanical
Code Supplements (GPMCS).
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UMC 2018 – (E 503.6.5.3, Table 1701.1):
SUBMITTER:

Item # 288

David Dias
Sheet Metal Workers Local 104

RECOMMENDATION:
Revise text as follows:
E 503.6.5.3 System Balancing. Construction documents shall require that HVAC systems shall be balanced in accordance
with generally accepted engineering procedural standards from either the Testing Adjusting and Balancing Bureau (TABB),
National Environmental Balance Bureau (NEBB), or the Associated Air Balance Council (AABC). Construction documents
shall require that a contain requirements for a written balance report certified by a Professional Engineer or a person certified
by TABB, NEBB, or AABC shall be provided to the building owner or the designated design professional or the Authority
Having Jurisdiction. representative of the building owner for HVAC systems serving zones with a total conditioned area
exceeding 5000 square feet (464.52 m2). [ASHRAE 90.1:6.7.2.3.1]
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

TABB-2006

STANDARD TITLE

Testing, Adjusting, and Balancing for HVAC.

APPLICATION

Balancing

REFERENCED

E 503.6.5.3

SECTION

Note: AABC and TABB do not meet the requirements for mandatory reference standards in accordance with
Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.
Note: NEBB publications were not developed via an open process having a published development procedure in accordance with Section 3-3.7.1.2 of IAPMO’s Regulations Governing Committee Projects.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
The proposed modifications made to Appendix E will provide correlation with the Green Plumbing and Mechanical
Code Supplements (GPMCS).
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UMC 2018 – (Table E 505.5, Table E 505.6, Table 1701.1):
SUBMITTER:

Item # 289

Jeremy Brown
NSF International

RECOMMENDATION:
Revise text as follows:
TABLE E 505.5
PLASTIC GROUND SOURCE LOOP PIPING

Cross-linked polyethylene (PEX)

ASTM F876, ASTM F877, CSA B137.5, NSF 358-3

MATERIAL

STANDARD

(portions of table not shown remain unchanged)
TABLE E 505.6
GROUND SOURCE LOOP PIPE FITTINGS

Cross-linked polyethylene (PEX)

ASTM F877, ASTM F1807, ASTM F1960, ASTM F2080, ASTM
F2159, ASTM F2434, CSA B137.5, NSF 358-3

MATERIAL

STANDARD

(portions of table not shown remain unchanged)
TABLE 1701.1
REFERENCED STANDARDS
STANDARD NUMBER

NSF 358-3-XXXX

STANDARD TITLE

APPLICATION

Crosslinked Polyethylene Pipe and Fittings for Water-Based Ground- Piping, Plastic
Source “Geothermal” Heat Pump Systems.

REFERENCED

Table E505.5, Table
E505.6
SECTION

Note: NSF-358-3 is a working draft and is not completed at the time of this monograph.
(portions of table not shown remain unchanged)
SUBSTANTIATION:
NSF is developing a new standard for PEX pipe and fittings used in Geothermal applications. As of the date of this
proposal, the standard is not finalized but it is expected to be completed before the end of the code cycle. This standard will contain performance requirements specific to geothermal applications.
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UMC 2018 – (Appendix F):
SUBMITTER:

Item # 290

IAPMO Staff - Update Extracts

RECOMMENDATION:
Revise text as follows:

APPENDIX F
SIZING OF VENTING SYSTEMS AND OUTDOOR COMBUSTION
AND VENTILATION OPENING DESIGN
(The content of this Appendix is based on Annex F and Annex I of NFPA 54)
F 101.1 Applicability. This appendix provides general guidelines for sizing venting systems serving appliances equipped with
draft hoods, Category I appliances, and appliances listed for use with Type B vents.
F 101.1 101.2 Examples Using Single Appliance Venting Tables. See Figure F 101.1(1) through Figure F 101.1(14).

Example: Manifolded common vent connector LM shall not exceed 18
times the common vent connector manifold inside diameter; that is, a 4
inch (102 mm) inside diameter common vent connector manifold shall
not exceed 72 inches (1829 mm) in length. [See Section 803.2.3]

Note: This is an illustration of a typical manifolded vent connector.
Different appliance, vent connector, or common vent types are possible.
[See Section 803.2]

Example: Offset common vent

Note: This is an illustration of a typical offset vent. Different appliance,
vent connector, or vent types are possible. [See Section 803.1 and
Section 803.2]
FIGURE F 101.1(12)
USE OF OFFSET COMMON VENT

FIGURE F 101.1(11)
USE OF MANIFOLDED COMMON VENT CONNECTORS
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F 101.1 101.3 Example 1: Single Draft Hood-Equipped Appliance. An installer has a 120 000 British thermal units per
hour (Btu/h) (35 kW) input appliance with a 5 inch (127 mm) diameter draft hood outlet that needs to be vented into a 10 foot
(3048 mm) high Type B vent system. What size vent should be used assuming: (1) a 5 foot (1524 mm) lateral single-wall metal
vent connector is used with two 90 degree (1.57 rad) elbows or (2) a 5 foot (1524 mm) lateral single-wall metal vent connector
is used with three 90 degree (1.57 rad) elbows in the vent system? (See Figure F 101.1 101.3)
Solution:

Table 803.1.2(2) shall be used to solve this problem because single-wall metal vent connectors are being used with a Type B
vent, as follows:

(1) Read down the first column in Table 803.1.2(2) until the row associated with a 10 foot (3048 mm) height and 5 foot (1524
mm) lateral is found. Read across this row until a vent capacity exceeding 120 000 Btu/h (35 kW) is located in the shaded
columns labeled NAT Max for draft hood-equipped appliances. In this case, a 5 inch (127 mm) diameter vent has a capacity
of 122 000 Btu/h (35.7 kW) and shall be permitted to be used for this application.
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(2) Where three 90 degree (1.57 rad) elbows are used in the vent system, the maximum vent capacity listed in the tables shall
be reduced by 10 percent. This implies that the 5 inch (127 mm) diameter vent has an adjusted capacity of only 110 000
Btu/h (32 kW). In this case, the vent system shall be increased to 6 inches (152 mm) in diameter. See the following calculations:
122 000 Btu/h (35.7 kW) x 0.90 = 110 000 Btu/h (32 kW) for 5 inch (127 mm) vent
From Table 803.1.2(2), select 6 inch (152 mm) vent.
186 000 Btu/h (54.5 kW) x 0.90 = 167 000 Btu/h (49 kW)
This figure is exceeding the required 120 000 Btu/h (35 kW). Therefore, use a 6 inch (152 mm) vent and connector
where three elbows are used.
F 101.2 101.4 Example 2: Single Fan-Assisted Appliance. An installer has an 80 000 Btu/h (23.4 kW) input fan-assisted
appliance that shall be installed using 10 feet (3048 mm) of lateral connector attached to a 30 foot (9144 mm) high Type B vent.
Two 90 degree (1.57 rad) elbows are needed for the installation. Is a single-wall metal vent connector permitted to be used for
this application? (See Figure F 101.2)
Solution:
Table 803.1.2(2) refers to the use of single-wall metal vent connectors with Type B vent. In the first column find the row associated with a 30 foot (9144 mm) height and a 10 foot (3048 mm) lateral. Read across this row, looking at the FAN Min and FAN
Max columns, to find that a 3 inch (76 mm) diameter single-wall metal vent connector is not recommended. Moving to the next
larger size single-wall connector [4 inch (102 mm)] we find that a 4 inch (102 mm) diameter single-wall metal connector has a
recommended maximum vent capacity of 144 000 Btu/h (42 kW). The 80 000 Btu/h (23.4 kW) fan-assisted appliance is outside
this range, so the conclusion is that a single-wall metal connector shall not be used to vent the appliance using a 10 foot (3048
mm) of lateral for the connector. However, if the 80,000 Btu/hr (23.4 kW) input appliance is moved within 5 feet (1524 mm)
of the vertical vent, a 4 inch (102 mm) single-wall metal connector shall be used to vent the appliance. Table 803.1.2(2) shows
the acceptable range of vent capacities for a 4 inch (102 mm) vent with 5 feet (1524 mm) of lateral to be between 72 000 Btu/h
(21.1 kW) and 157 000 Btu/h (46 kW).
Where the appliance cannot be moved closer to the vertical vent, then a Type B vent shall be used as the connector material. In this case, Table 803.1.2(1) shows that, for a 30 foot (9144 mm) high vent with 10 feet (3048 mm) of lateral, the acceptable range of vent capacities for a 4 inch (102 mm) diameter vent attached to a fan-assisted appliance is between 37 000 Btu/h
(10.8 kW) and 150 000 Btu/h (44 kW).
F 101.3 101.5 Example 3: Interpolating Between Table Values. An installer has an 80 000 Btu/h (23.4 kW) input appliance with a 4 inch (102 mm) diameter draft hood outlet that needs to be vented into a 12 foot (3658 mm) high Type B vent. The
vent connector has a 5 foot (1524 mm) lateral length and is also Type B vent. Is this appliance permitted to be vented using a 4
inch (102 mm) diameter vent?
Solution:
Table 803.1.2(1) is used in the case of an all Type B Vent system. However, since there is no entry in Table 803.1.2(1) for a height
of 12 feet (3658 mm), interpolation shall be used. Read down the 4 inch (102 mm) diameter NAT Max column to the row associated with a 10 foot (3048 mm) height and 5 foot (1524 mm) lateral to find the capacity value of 77 000 Btu/h (22.6 kW). Read
further down to the 15 foot (4572 mm) height, 5 foot (1524 mm) lateral row to find the capacity value of 87 000 Btu/h (25.5
kW). The difference between the 15 foot (4572 mm) height capacity value and the 10 foot (3048 mm) height capacity value is
10 000 Btu/h (3 kW). The capacity for a vent system with a 12 foot (3658 mm) height is equal to the capacity for a 10 foot (3048
mm) height plus two-fifths of the difference between the 10 foot (3048 mm) and 15 foot (4572 mm) height values, or 77 000
Btu/h (22.6 kW) + 2⁄5 x 10 000 Btu/h (3 kW) = 81 000 Btu/h (23.7 kW). Therefore, a 4 inch (102 mm) diameter vent shall be
used in the installation.
F 102.4 Example 5(c): Common Venting into an Exterior Masonry Chimney. In this case, the water heater and fanassisted furnace of Examples 5(a) and 5(b) are to be common-vented into an exterior masonry chimney. The chimney height,
clay-tile-liner dimensions, and vent connector heights and laterals are the same as in Example 5(b). This system is being installed
in Charlotte, North Carolina. Does this exterior masonry chimney need to be relined? Where so, what corrugated metallic liner
size is recommended? What vent connector diameters are recommended? [see Table F 102.3 and Figure 803.1.2(6)]
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Solution:
According to Section 803.2.19, Type B vent connectors are required to be used with exterior masonry chimneys. Use Table
803.2(8) and Table 803.2(9) to size FAN+NAT common venting installations involving Type-B double-wall connectors into exterior masonry chimneys.
The local 99 percent winter design temperature needed to use Table 803.2(8) and Table 803.2(9) shall be found in the
ASHRAE Handbook – Fundamentals. For Charlotte, North Carolina, this design temperature is 19°F (-7.2°C).
Chimney Liner Requirement. As in Example 5(b), use the 63 square inch (0.04 m2) internal area column for this size clay
tile liner. Read down the 63 square inches (0.04 m2) column of Table 803.2(8) to the 30 foot (9144 mm) height row to find that
the combined appliance maximum input is 747 000 Btu/h (218.9 kW). The combined input rating of the appliance in this installation, 135 000 Btu/h (40 kW), is less than the maximum value, so this criterion is satisfied. Table 803.2(9), at a 19°F (-7.2°C)
design temperature, and at the same vent height and internal area used earlier, shows that the minimum allowable input rating
of a space-heating appliance is 470 000 Btu/h (137.7 kW). The furnace input rating of 100 000 Btu/h (29 kW) is less than this
minimum value. So this criterion is not satisfied, and an alternative venting design shall be used, such as a Type B vent shown
in Example 5(a) or a listed chimney liner system shown in the rest of the example.
According to Section 803.2.18, Table 803.2(1) or Table 803.2(2) are used for sizing corrugated metallic liners in masonry
chimneys, with the maximum common vent capacities reduced by 20 percent. This example will be continued assuming Type
B vent connectors.
Water Heater Vent Connector Diameter. Using Table 803.2(1) Connector Capacity, read down the total Vent Height (H)
column to 30 feet (9144 mm), and read across the 2 feet (610 mm) Connector Rise (R) row to the first Btu/hour rating in the
NAT Max column that is equal to or exceeding the water heater input rating. The table shows that a 3 inch (76 mm) vent
connector has a maximum capacity of 39 000 Btu/h (11.4 kW). Although this rating is exceeding the water heater input rating,
a 3 inch (76 mm) vent connector is prohibited by Section 803.2.19. A 4 inch (102 mm) vent connector has a maximum input
rating of 70 000 Btu/h (20.5 kW) and is equal to the draft hood outlet diameter. A 4 inch (102 mm) vent connector is selected.
Furnace Vent Connector Diameter. Using Table 803.2(1), Vent Connector Capacity, read down the total Vent Height (H)
column to 30 feet (9144 mm), and read across the 3 feet (914 mm) Connector Rise (R) row to the first Btu/h rating in the FAN
MAX column that is equal to or exceeding the furnace input rating. The 100 000 Btu/h (29 kW) furnace in this example falls
within this range, so a 4 inch (102 mm) connector shall be permitted.
F 103.0 Example of Combination Indoor and Outdoor Combustion Air Opening Design. Determine the required
combination of indoor and outdoor combustion air opening sizes for the following appliance installation example.
SUBSTANTIATION:
The above sections have been revised to correlate with NFPA 54-2015 (latest version) in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).
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SECTION VII
SUBSTANTIATION
ATTACHMENTS
FOR UMC
PROPOSALS

Substantiation Attachment for Item # 047

James E. Woods, Ph.D., P.E.

250 Pantops Mountain Road, Suite 5221, Charlottesville, VA 22911
Telephone: (434) 972-2575
Mobile Phone (703) 593-5009
Fax: (434) 972-2576
e-mail: jewoods3@aol.com

16 November 2015
Re:

Review of Potential Impacts from the Proposed California Mechanical Code Change
Allowing Plenum Return Air in Certain Areas of OSHPD 3 Clinics

As requested of the Joint Committee on Energy and Environmental Policy, this letter
provides comments on the September 2015 Initial Study/Negative Declaration (“IS/ND”) for the
Proposed California Mechanical Code Change Allowing Plenum Return Air in Certain Areas of
OSHPD 3 Clinics (“Project”).
I.

SUMMARY OF FINDINGS

As discussed below, I have reviewed the information contained in the IS/ND. The
proposed change to § 407.4.1.4 of the California Mechanical Code would permit the installation
and use of plenum return air in all non-surgery and non-critical-care patient-care areas that do
not have specific pressure requirements in outpatient (OSHPD 3) clinics. I disagree with the
conclusion in the IS/ND that no evidence exists of potentially adverse environmental or health
impacts that could occur as a result of the proposed change.
To the contrary, substantial evidence exists that the use of plenum return air has resulted
in adverse health and environmental impacts in facilities with susceptible occupants, including
outpatient clinics. The proposed regulatory change will reduce protection against exposure to
toxins, pathogens, and other harmful contaminants for the very population most at risk for
deleterious effects from these exposures, including patients who are immune-compromised. The
proposed regulatory change is also likely to increase energy use and reduce fire and smoke
control in OSHPD 3 outpatient clinics. Because plenum return air systems can increase noise
transmission from patient exam rooms and other areas were privacy is required, the proposed
regulatory change is also likely to impact the privacy of patients and staff.
I.

CREDENTIALS

During my 50+ year professional career, I have focused on advancing the designs and
operations of indoor environmental control systems to enhance the health, safety, and well-being
of occupants, energy efficiently and cost-effectively.
My early professional practice (1962-68) was in designing and servicing automatic control
systems for existing buildings and developing applications of laminar flow cleanroom
technologies for health care and industrial processes. This work led to my recruitment into the
Bioenvironmental Engineering Traineeship Program at Kansas State University, which was
sponsored by the National Institutes of Health.
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My research at KSU (1968-1974) focused on the interactions of physiological responses of
humans and laboratory animals to thermal, contaminant, lighting, and acoustic exposures. As
Professor of Mechanical Engineering and Architecture at Iowa State University (1974-1983), I
taught undergraduate and graduate courses in thermal, ventilation, lighting, and acoustic
principles and design, and established the Building Energy Utilization Laboratory and the Center
for Advancement of Building Technologies. My research during that period focused on the
relationships between indoor environmental control for occupant needs and building energy
utilization. From 1977-1983, I was Principle Investigator for an ASHRAE sponsored project:
RP-202: Ventilation Requirements in Hospital Operating Rooms.
As Senior Staff Scientist and Senior Engineering Manager at Honeywell, where I was
responsible for scientific development of a multi-divisional and international program in indoor
air quality (1983-1989), I focused on the development and application of scientific
methodologies for diagnosing building performance that had discomforting and deleterious
effects on occupants, which became known as “Sick Building Syndrome” (SBS) and “Building
Related Illness” (BRI). Many of the cases we investigated, including several health care
facilities, resulted from over-aggressive energy conservation efforts. During the period (19831989) I was Principle Investigator on a project sponsored by the American Hospital Association:
"Hospital Ventilation Requirements."
As Professor of Building Construction in the College of Architecture at Virginia Polytechnic
Institute and State University (1989-1997), I was responsible for undergraduate and graduate
instruction in mechanical and electrical systems and for research pertaining to human responses
and control of indoor environments. During that time, I focused on research to improve the
accuracy of building diagnostic procedures through adaptation of medical and other diagnostic
paradigms.
Since I retired from Virginia Tech in 1997, I have focused on applying building diagnostic
procedures for evaluating the interactions of human responses, indoor exposures, and building
performance in terms of energy utilization (e.g., zero net energy mandates and goals) and
protection during extraordinary conditions (e.g., resiliency) in federal buildings, other public
buildings (e.g., schools and hospitals), and privately owned buildings.
This body of work has resulted in the publication of forty invited papers, fifty-five peer
reviewed papers, fifty-one other articles and presentations, and six books that address the
interactions between environmental control, system performance, and economic performance of
buildings. This work has also resulted in five appearances before congressional committees, six
testimonies at trial as an expert witness, and twenty-five depositions and administrative hearings
that addressed the performance of buildings regarding their effects on health and safety.
ASHRAE
I became an Associate Member of ASHRAE in 1962 and a Full Member in 1967. I have
served on Technical Committees since 1967, was elected an ASHRAE Fellow in 1992, became a
Life Member in 2005 and received my Distinguished 50 year Life Membership in 2013. I served
as a Member of the Board of Directors from 1997 – 2000. My first involvement with ASHRAE
Standards was as a Graduate Student at Kansas State University, where I helped prepare drafts of
ASHRAE Standards 55-74: Thermal Environmental Conditions for Human Occupancy, and
ASHRAE Standard 62-73: Standards for Natural and Mechanical Ventilation. As Chairman of
the ASHRAE Technical Committee 9.2 (1972-1975), I became involved in the development of
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ASHRAE Standard 90-75: Energy Conservation in New Building Design. In 1978, I was
appointed Chairman of the Committee that revised ASHRAE Standard 62-73 as ASHRAE
Standard 62-1981: Ventilation for Acceptable Indoor Air Quality. In 1980-1981, I was appointed
as Chairman of an ASHRAE Presidential Ad Hoc Committee on Legionnaire's Disease that
prepared two seminal white papers on the sources, amplification sites, and energy and economic
impacts of preventing future outbreaks of the disease in buildings. In October 2001, I was
appointed as Chairman of an ASHRAE Presidential Study Group and Ad Hoc Committee on
Building Health and Safety Under Extraordinary Incidents that prepared a white paper, which
was accepted as a policy paper by the Board of Directors, and formed the basis of ASHRAE
G29-2009: “Guideline for Risk Management of Public Health and Safety in Buildings,” of which
I served as a member.
National Institute of Building Sciences (NIBS)
I have participated on NIBS projects for more than twelve years. From July 2002 – June
2003, I was principal investigator of a project co-sponsored by GSA and ASHRAE to “Develop
and Implement a “Continuous Accountability” Protocol for Implementation of GSA/ PBS P100.” From July 2005 – June 2006, I was a team member that provided physical security
assessments for Department of Veteran Affairs Medical Centers. From August 2004 – February
2007, I was a team member for the development of a “Design Standard for Raised Floor Systems
With and Without Underfloor Air Distribution,” as a Supplement to the “PBS P100 Facility
Standards for the Public Building Service.” From July 2007 – November 2014, I was a team
member that provided post-occupancy building performance evaluations of four U.S.
Courthouses for the GSA/PBS and seven health care facilities for US Department of Veterans
Affairs. From September 2008 – January 2012, I served as a member of the Ad Hoc
Subcommittee of the NIBS High Performance Building Council on the “Development of
requirements for providing higher performance of building operations in preparation and
response to a disaster or catastrophic event than is presently provided by code.” Since May
2010, I have been a member, and chairman from September 2011 – July 2014, of, a committee to
develop plans for the improved design for persons with low vision; these improvements have
strong implications for effective use of energy within buildings.
 Facilities Guidelines Institute
As chairman of the NIBS Low Vision Design Committee, I was invited in 2012 to participate
in the development of the new FGI Guidelines for Residential, Health, Care, and Support
Facilities, which was published in 2014. In March 2014, I was invited to participate as a member
of the FGI national Task Force to develop comprehensive design guidelines and code-level
design criteria to control noise in residential health, care, and support facilities that serve elder
Americans.
II.

SUMMARY OF PROPOSAL

Currently, the 2013 California Mechanical Code § 407.4.1.4 prohibits outpatient
healthcare clinics (OSHPD 3 Clinics) from using the space above a ceiling as an outside-air,
relief-air, supply-air, exhaust-air, or return-air plenum.
OSHPD proposes amending the 2013 California Mechanical Code to exempt many areas
within OSHPD 3 Outpatient Clinics from this prohibition. The proposed amendment would
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allow plenum air returns in many non-surgery or non-critical-care outpatient areas that do not
have pressure requirements (i.e., NR), including: patient examination, diagnostic, and treatment
rooms; blood draw/phlebotomy rooms; blood bank and tissue storage rooms; bloodborne
infection isolation rooms: patient holding rooms; labor/delivery/recovery rooms; birthing and
patient rooms; observation/seclusion rooms; occupational therapy rooms; X-ray, CT Scan, MRI,
ultrasound, and gamma camera rooms; pediatric play areas; recreation/activity areas; corridors;
and administration areas.1
III.

INCREASED HEALTH RISKS FROM USE OF PLENUM AIR RETURNS IN
MEDICAL FACILITIES

HVAC systems in healthcare occupancies are more conservatively designed than other
occupancies to protect against the spread of airborne contaminants and infectious diseases and to
provide heightened protection to potentially immune-compromised patients. In its foreword to
ANSI/ASHRAE/ASHE Standard 170-2013, Ventilation of Health Care Facilities, ASHRAE
states:
Ventilation systems and designs for health care facilities are intended to provide a
comfortable environment for patients, health care workers, and visitors while
diluting, capturing and exhausting airborne contaminants including potentially
infectious airborne agents such as M. tuberculosis. Without high-quality
ventilation in health care facilities, patients, health care workers, and visitors can
become exposed to contaminants through normal respiration of particles in the air.
Poorly ventilated health care facilities may increase the concentration of airborne
contaminants including fungi or mold, which may cause allergic responses in
even healthy workers and occupants. Some patients are profoundly
immunosuppressed for prolonged periods and if exposed, are highly susceptible to
infection from fungi. For such patients, fungal spores become invasive pathogens
and lead to high rates of severe morbidity and mortality. For all these reasons, and
considering the various occupancies and patient populations, great care must be
taken in the design of health care ventilation systems.2
The IS/ND claims a “reasonable inference that the use of plenum return air as compared
to fully ducted systems presents no greater risks of infection disease transmission.”3 This claim
is not supported by evidence and is incorrect.
HVAC systems that rely on plenums rather than ducts have a higher risk of spreading
pathogens and making occupants sick. Reliance on ceiling plenums rather than ductwork for
return air can result in indoor air quality problems, increased risk of transmitting airborne
pathogens and increased energy use. A fundamental difference between ducted and plenum
return air is that the pressure across each return air inlet (i.e., grille) to the ductwork can be
directly controlled (i.e., balanced) by return air grilles and the return or mixed air fan in the air
handling unit (AHU), whereas pressure in the return air plenum tends to passively develop a

See Table 4, page 40, and Table 4-A in Appendix B, pages B-1 through B-3 of the IS/NA.
ASHRAE Standing Standard Project Committee 170 (SSPC 170), Ventilation of Health Care Facilities, Foreword
(Paragraph is essentially the same in 170-2008 and 170-2013).
3
IS/ND at p. 42.
1
2
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gradient from the most distal grilles in a zone to the most proximate grilles to the AHU. 4 This
lack of direct pressure control of the return air increases the uncertainty of the return airflow rate
to the AHU where filtration occurs. The unfiltered air in return plenums can, in fact, backflow
from the ceiling plenum to the occupied spaces, especially when windows or other means of
natural ventilation are also used,5 or when the ceiling plenum air is used to supply fan-powered
variable air volume (FPVAV) terminal units that are not filtered. In ASHRAE Standard 1702013, Section 6.7.1 requires ducted return air for patient-care areas in “inpatient facilities,” but is
silent with regard to “outpatient facilities.” Therefore, it cannot be assumed that Standard 1702013 permits return air plenums in “outpatient facilities” (i.e., clinics). The U.S. Department of
Veterans Affairs Design Guide for Outpatient Clinic – Satellite and Community Based (January
2009) states: “Use of space between the structural ceiling and the suspended ceiling is not
permitted as an air plenum for air distribution or collection.” 6 Of particular concern in the
proposed change to § 407.4.1.4 is the combination of rooms and areas without pressure
requirements that can be connected to the AHU through a common return air plenum from
several different functional areas. I have personally observed problems with return air plenums
in numerous of the over 250 buildings I have investigated, including serious plenum issues in
outpatient clinics. I have also published peer-reviewed articles and testified in court trials on
these issues.7
Evidence in the literature and my own investigations and testimony reveal that return air
plenums and chases have been identified as sources of illness and infections to patients and other
building occupants.8 9 While ductwork has a singular function of transporting supply, return, or
exhaust air with minimum differences in thermal or contaminant conditions between their points
of connection (e.g., between the HVAC equipment and the occupied spaces), plenums and
chases (e.g., concealed building spaces) are often connected and have multiple functions:
distribution of electrical services; electronic signals; domestic, hydronic and process water;
condensate and wastewater; specialty gases; and supply and return air. As a result, unducted
return air in plenums and chases is usually mixed with air from other pathways that contain
extraneous thermal loads or contaminant sources.
Return air plenums are also more likely to cause pressure imbalances in the system and
increase the risks of infection. Return air plenums adjacent to exterior walls or roofs are likely to
incur moisture transfer and air leakage, which increases the risks of amplification of
See: Section 5.9, Air Distribution: Plenum and Ducted Return Air Distribution, in Facilities
Standards for the Public Buildings Service, P100-2010, U.S General Services Administration;
5 See FGI 2014, § 3.1-8.2.1.2 (2) Ventilation and Space Conditioning Requirements, allows windows for natural
ventilation in non-critical care areas.
6 The DVA Guideline for Outpatient Clinic refers to the DVA HVAC Design Manual PG18-10, March
2011. The restriction on return air plenums is given in Section 3.2.1.6.
7 See e.g., Morey PR and Woods JE. 1987. Indoor Air Quality in Health Care Facilities. In
Occupational Medicine: State of the Art Reviews, Vol. 2, Jul-Sep, pages 547-563; Woods testimony at
trial. 1998. Weisfogel vs. Collard, et al. In Supreme Court of the State of New York, County of
Nassau, Index #17605/94, (Case involved an outpatient clinic.); Woods testimony at trial. 1990. Call
et al vs. Prudential Insurance et al. Torrence County Superior Court, California. (Case involved
fitting out a space in an existing building).
8 Woods testimony at trial. 1998. Weisfogel vs. Collard, et al. In Supreme Court of the State of New
York, County of Nassau, Index #17605/94, (Case involved an outpatient clinic.)
9 Woods testimony at trial. 1990. Call et al vs. Prudential Insurance et al. Torrence County
Superior Court, California. (Case involved fitting out a space in an existing building.)
4
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microorganisms and infection.10 Room-side elements of exterior walls (e.g., drywall) and
demising walls typically are not sealed to the deck above a return air plenum, and become
“concealed spaces” and pathways through which moisture and microorganisms (e.g., Aspergillus
sp.) can be transported to the return air plenums. These concealed pathways increase the risk of
airborne pathogen exposure to patients and other occupants, especially in existing buildings.
The pathogens, which may be transported through a return air plenum system, include
both (1) airborne infectious diseases from clinic patients and (2) dust, mold and other
contaminants from the plenum space itself.
A.

Airborne Infectious Diseases

Numerous airborne infectious particles have been shown to be transported between
spaces by ventilation systems, including TB, measles, Varicella zoster, and some fungal spores.11
The IS/ND attempts to dismiss the significance of the increased risk of airborne infectious
disease by assuming that OSHPD 3 clinic patient exam rooms are unlikely to be an outbreak
source for airborne infectious diseases. This assumption is not supported by any evidence and is
contradicted by what is known about these diseases.12
“A primary source of pathogenic microorganisms in the health care environment is the
patient with a contagious disease.”13 Infectious agents transmitted via the airborne pathway
include, among others, tuberculosis, measles, chickenpox, SARS and influenza.14 Airborne
outbreaks of infectious diseases are a significant concern in clinic settings and do occur.15
Outbreaks of TB and other airborne infectious diseases have been traced to physician offices or
clinics. In one study of 53 infection clusters associated with outpatient settings, 10 clusters were
associated with airborne or droplet transmission among patients and health care workers.16
Because the basic principles of disease transmission and prevention are the same
regardless where a patient is seen, a patient with an airborne infectious disease will be just as
infectious in an OSHPD 3 patient exam room as in a hospital or in an airborne infection isolation
(AII) room.17 However, the risk of spread of this infection through ventilation systems will be
greater in the exam room setting because it has a less protective environment. The proposal to
allow plenum air returns in patient exam rooms and other unpressurized outpatient clinic areas
will increase the risk of airborne infection spread from these already less protected patient care
areas.
The IS/ND argues that implementation of “recommended” (but not mandatory)
administrative controls such as early detection, isolation and establishment of an infectious
control infrastructure “should minimize” the potential for the transmission of chicken pox,
Patterson R, et al. 1993. Indoor Allergens: Assessing and Controlling Adverse Health Effects.
Institute of Medicine, National Academy Press, Washington, DC, 220-221.
11
ASHRAE, HVAC Design Manual for Hospitals and Clinics (2003) at p. 130, § 12.2.3.
12
This claim is also contradicted by the IS/ND itself, which states elsewhere that treatment rooms and examination
rooms are “likely to have significant exposure to infectious patients.” IS/ND at p. 43.
13
ASHRAE, HVAC Design Manual for Hospitals and Clinics (2003) at p. 28, § 4.2.1.
14
See IS/ND at pp. 28-32.
15
See also IS/ND at p. 33.
16
IS/ND at pp. 32-33.
17
Friedman & Petersen, Association for Professionals in Infection Control and Epidemiology (APIC), Infection
Control in Ambulatory Care (2004) at p. 2.
10
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measles, influenza and TB from OSHPD 3 clinic patient exam rooms.18 While such controls
may reduce risk of infection spread, they are not sufficient to offset the risk of contamination and
infection by exposure through uncontrolled pressure in return air plenums.
Contrary to the IS/ND’s assumption, early detection is often not possible. The
Association for Professionals in Infection Control and Epidemiology (“APIC”) warns that
patients with unrecognized infectious diseases are often seen in clinics. APIC has found that
“Infectious diseases account for 20-30% of physician office visits and there have been multiple
outbreaks of measles, tuberculosis, and other infectious diseases traced to physician offices or
clinics.”19 Acute infection of the respiratory tract is one of the most common reasons for
consulting a physician.20 21 Early symptoms of highly infectious airborne diseases are identical
to symptoms from many other sicknesses, including the common cold. Accordingly, carriers of
airborne infectious diseases may be infectious before any identifying symptoms become
evident.22
Increasingly, invasive procedures are being performed in imaging rooms, even though
they have not been designed for sterile procedures, which would be exacerbated by the proposed
allowance for return air plenums, or for cleaning and disinfecting after serving the infected
patients. As a result, healthcare personnel often “make multiple contacts with undiagnosed
patients before they are recognized as infectious.”23 APIC warns that there needs to be an
increased focus on infection prevention and control programs in these settings – not a decreased
emphasis as proposed by this regulation.24
Even if early diagnosis were possible, the IS/ND does not address the risk of spread of
infection in clinics that do not have an airborne infection isolation (AII) room or other nonmandatory infectious disease control infrastructure. OSHPD 3 clinics are not required to have
AII rooms. Clinics may solely consist of patient exam rooms and may rely on sending patients
diagnosed with airborne infectious diseases to other facilities, once the diagnosis takes place.
Even in clinics that do have infectious disease control infrastructure, the IS/ND provides no
evidence that it is common practice to see patients with influenza in an AII room. Patients go to
clinics with the flu almost every day and are rarely seen anywhere other than a patient exam
room.
B.

Contaminated Environments in Plenum Areas

Allowing plenum air returns in clinics will increase health risk to immune-compromised
patients due to the fact that plenum areas are often contaminated with dusts, mold spores, rodent
18

IS/ND at pp. 36-37.
Friedman & Petersen, Association for Professionals in Infection Control and Epidemiology (APIC), Infection
Control in Ambulatory Care (2004) at pp. 1, 56.
20
Friedman & Petersen, Association for Professionals in Infection Control and Epidemiology (APIC), Infection
Control in Ambulatory Care (2004) at pp. 1, 56.
21 See also IS/ND at p. 33.
22
Friedman & Petersen, Association for Professionals in Infection Control and Epidemiology (APIC), Infection
Control in Ambulatory Care (2004) at p. 7.
23
ASHRAE, HVAC Design Manual for Hospitals and Clinics (2003) at p. 218, § D.4 (healthcare personnel “make
multiple contacts with undiagnosed patients before they are recognized as infectious”).
24
Friedman & Petersen, Association for Professionals in Infection Control and Epidemiology (APIC), Infection
Control in Ambulatory Care (2004) at p. 1.
19
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droppings and microorganisms from dead pests and other sources.25 26 These hazardous
environmental conditions are commonly found in chases and plenums, particularly in older
buildings that may be converted to clinic occupancies. When return air plenums are utilized
instead of ducted returns, these contaminants are readily aerosolized from where that can either
be directly emitted into the room through the return air grille or ceiling tiles removed for
maintenance, or transported into the return air of the HVAC system, filtered, mixed with outdoor
air, heated or cooled, and distributed into occupied spaces by the supply air diffusers.27
Contaminated return air plenums and chases have been identified as sources of illness and
infections to patients and building occupants.28 29 Above-ceiling plenums are also more prone to
disturbance by maintenance activities that could release opportunistic fungi or allergens into a
return airstream or directly into the room through the return air grilles or removed ceiling tiles,
including opportunistic microbes such as Aspergillus that are a frequent component of building
dust.30 Dust or fungi within a ducted return is less likely be disturbed by such activities and thus
poses less of a risk.
Aspergillus fungi, for example, are common health-care-acquired pathogens that are
often traced to moisture-absorbent building materials such as ceiling tiles, false ceilings, or
fireproofing materials, all of which are exposed in plenums.31 “Numerous outbreaks of
Aspergillus infections have been reported in hospital settings, most commonly associated with
construction or renovation projects and infection to immune-compromised patients.” 32
A significant percentage of OSHPD 3 clinic patients are likely to be immunecompromised and at greater risk of contracting airborne infectious diseases through exposure to
aeroallergens, aerosolized fungi and bacteria, toxins, and viruses within the clinic. 33 Immunecompromised patients have the greatest risk of infection by airborne microorganisms, including
persons with diabetes and persons with respiratory illnesses such as asthma or emphysema.
Diabetes rates in California are now at near epidemic levels, having risen more than 38% in the
last decade. In Tulare County, over 12% of adults have diabetes.34 Asthma rates in California
are similarly concerning. Since 2001, the percent of Californians diagnosed with asthma has
increased from 11.3% to 13%.35 The percentages of children in California diagnosed with
asthma range from a high of over 30% in rural Kings County to a low of approximately 8% in

25

ASHRAE, HVAC Design Manual for Hospitals and Clinics (2003) at p. 97, § 9.5.2.;
See also IS/ND at p. 42.
ASHRAE, HVAC Design Manual for Hospitals and Clinics (2003) at p. 97 § 9.5.2.
28 Woods testimony at trial. 1998. Weisfogel vs. Collard, et al. In Supreme Court of the State of
New York, County of Nassau, Index #17605/94, (Case involved an outpatient clinic.)
29 Woods testimony at trial. 1990. Call et al vs. Prudential Insurance et al. Torrence County
Superior Court, California. (Case involved fitting out a space in an existing building.)
30
ASHRAE, HVAC Design Manual for Hospitals and Clinics (2003) at pp. 97-98, §§ 9.5.2, 9.5.3.
31
U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, Guidelines for
Environmental Infection Control in Health-Care Facilities Recommendations of CDC and the Healthcare Infection
Control Practices Advisory Committee (HICPAC), (2003) at pp. 6-7 & Table 2.
32
IS/ND at p. 34.
33
Kowalski & Bahnfleth, Airborne Respiratory Diseases and Mechanical Systems for Control of Microbes, HPAC
Journal (July 1998) at pp 34-48.
34
Lin, California Watch, Californians Growing Heavier, More Obese and Diabetic (September 1, 2010),
http://californiawatch.org/print/4405.
35
Jewett, California Watch, Asthma Hits State’s Poor the Hardest (Dec. 17, 2010)
http://californiawatch.org/dailyreport/asthma-hits-states-poor-hardest-7539.
26
27
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Orange County, with the statewide mean of nearly 15%.36 Accordingly, the Proposed
Amendment will reduce protection against the spread of airborne infectious pathogens in clinics
that will regularly serve the very populations most at risk from these pathogens.
The IS/ND acknowledges that diseases such as Aspergillosis could occur during
construction and renovation activities in clinic settings if immunocompromised patients are
present.37 But the IS/ND dismisses the significance of this risk, on the assumption that
precautions could be taken by preparing a construction or demolition plan to minimize the dust
generated and by preventing dust infiltration into patient care areas through the use of air tight
plastic barriers and negative pressure ventilation.38 I have testified that, in fact, this assumption
is not valid. 39 40
In a ducted system, such construction and renovation activities are less likely to result in
dust being drawn into the return air system. With a plenum system, on the other hand,
contaminants from unprotected surface areas are drawn into the return air of the AHU. A return
air plenum in the ceiling, and concealed spaces or chases that connect with the plenum can thus
become sources or amplification sites for pathogens. If the return air plenum and chases or risers
are common to other areas within an existing building, the risk of infection throughout the
facility is likely to increase. This risk of transporting contaminants from the plenum directly into
occupied areas of the building will be further increased if unfiltered fan-powered variable air
volume (FPVAV) terminal units, of either the series or parallel type, are installed in the return air
plenum: “Between heating and cooling operations, the fan only recirculates ceiling air.” 41
By removing the restriction on plenum return air ducts, OSHPD will increase the risk of
plenum contaminants being transported through the building and harming occupants.
My conclusion is consistent with the analysis contained in the ASHRAE HVAC Design
Manual for Hospitals and Clinics. The 2003 Design Manual42 and its 2013 update43 state that:
“Ducted returns protect the airstream from direct exposure to such potential plenum conditions
as accumulated dust, microbes or odors generated by wet materials (from piping leaks, roof
leaks, or floor leaks in multi-story facilities44), rodent droppings, fibers from deteriorated flame
proofing or equipment, and smoke from smoldering wiring insulation or other sources during a
fire.” The statement continues: “NFPA codes require that electrical cables installed in plenums
used for air movement must be of plenum-rated type. Above-ceiling plenums, in particular, are
prone to disturbance by maintenance activities that could release opportunistic fungi or
allergens into a return airstream.”45 My investigations have revealed that these conditions are
not uncommon, especially for cases where occupant complaints persist.
36

California Health Interview Survey, Lifetime Childhood Asthma Prevalence (2009),
http://www.centralcalasthma.org/index.php?id=58.
37
IS/ND at p. 44.
38
IS/ND at p. 39.
39 Woods testimony at trial. 1998. Weisfogel vs. Collard, et al. In Supreme Court of the State of New
York, County of Nassau, Index #17605/94, (Case involved an outpatient clinic.)
40 Woods testimony at trial. 1990. Call et al vs. Prudential Insurance et al. Torrence County
Superior Court, California. (Case involved fitting out a space in an existing building.)
41 ASHRAE Handbook: Systems and Equipment, 2012, at page 4.16.
42
ASHRAE, HVAC Design Manual for Hospitals and Clinics (2003) at p. 97, § 9.5.2.
43 See IS/NA at page 42.
44 Parenthetical expression was deleted in the 2013 edition.
45 Italicized for emphasis.
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In discussing HVAC requirements for outpatient facilities, FGI’s 2014 Guidelines for
Design and Construction of Hospitals and Outpatient Facilities bases the requirement for ducted
return air on the use of the occupied space and incorporates by reference ASHRAE’s Standard
170-2013 for patient care areas. Standard 170-2013 bases requirements for ducted return air on
the need for differential pressure control and does not require ducted return air for all nonpressurized rooms.
The IS/ND claims that the FGI’s 2014 Guidelines for Design and Construction of
Hospitals and Outpatient Facilities does not apply to non-pressurized areas of an outpatient
clinic because it cites ASHRAE 170 for ventilation guidance. 46 While ASHRAE 170 requires
ducted returns for some non-pressurized areas of inpatient facilities, it is silent with regard to
outpatient clinics. However, ASHRAE 170 does state in § 6.7.1: “In inpatient facilities, patientcare areas shall utilize ducted systems for return and exhaust air.” The quoted basis for the
ASHRAE 170 guidance is the high cost of ducted return air systems in areas where
pressurization requirements are not provided.47 This assumed cost reduction for the plenum
return air system implies no additional costs associated with deleterious exposures of the
patients. Conversely, the statement in the ASHRAE HVAC Design Manual for Hospitals and
Clinics48 refers to the health risks from the exposure to contaminants in the plenum area,
including dust, mold, rodent droppings or smoke from an electrical fire within the plenum area.
These risks are not dependent on whether a room is required to maintain positive or negative air
pressure. I disagree that the recommendation for ducted returns in the FGI Guidelines is only
applicable to rooms requiring mandatory pressure differentials.
C.

The IS/ND Lacks Substantial Evidence for Its Reliance on Air Filters to
Reduce the Project’s Pathogen Exposure Impacts Below a Level of
Significance

The IS/ND dismisses the risk of airborne disease transmission based upon the
requirement of ASHRAE Standard 170-2013 that return air from these rooms must be
recirculated through one or two banks of filters with MERV 7 (approximately 30% small
particulate removal efficiency), and/or with MERV 13 or 14 (approximately 90% small
particulate removal efficiency).49 If only one filter bank is installed, as allowed by Standard 170
for several outpatient clinic areas, the filters will be located upstream of the wet coils or
humidifiers. In this configuration, the filtration will only partially protect against microbial
penetration through the filter, but will not protect against microbial growth on the wet surfaces or
subsequent emissions into the supply airstream. Only with the installation of the second filter
bank, which is to be located downstream of these wet surfaces, will the risk of growth on these
surfaces and subsequent emissions into the supply airstream be reduced. Additionally, the
concentrations of contaminants upstream of the first filter bank are likely to be higher in a return
air plenum than from ducted return air.
The IS/ND’s reliance on filters to reduce the impact of airborne disease transmission
below a level of significance is based upon a misunderstanding of how an HVAC system works.
The filters are located in its air handling unit (AHU). The IS/ND assumes that all contaminants
See IS/ND at p. 41.
See IS/ND at p. 41.
48 See IS/ND at p. 42.
49 See Paragraph 6.4 and Table 6.4 in ASHRAE Standard 170-2013.
46
47
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emitted into the airflow pattern in the plenum return will be transported to the filters in the AHU.
This assumption is false, because the pressure in the return air plenum is not actively controlled,
as it would be in a ducted return, but is only passively controlled by the AHU. Where the air
enters the plenum does not matter to the suction pressure at the fan in the AHU; only that
sufficient airflow is received. As a result, pressure gradients develop in the plenum, with the
most negative at the return air grilles located in rooms most proximate to the AHU, and the least
negative at the return air grilles located in the rooms most distal to the AHU. In addition, airflow
from adjacent return air plenums, which are interconnected, or maintenance activities within the
plenums can perturb the plenum pressures to the extent that they can become positive with
respect to the rooms and discharge air into them. Even then, the two banks of HVAC filters
required for some of OSHPD 3 clinic areas are likely to be less than 90% effective, when the
bypass losses due to the filter framing devices are also included, meaning that 10% or more of
the pathogens upstream of the filters will penetrate them and recirculate through the system.
Filters reduce exposure risk, but do not eliminate it. Filters are just part of the overall package of
design requirements intended to reduce airborne disease transmission. They are not a substitute
for restrictions on the use of plenum air returns in healthcare facilities.
IV.

LOSS OF PRIVACY FROM USE OF PLENUM AIR RETURNS IN MEDICAL
FACILITIES

The removal of the requirement for fully ducted HVAC systems may also result in the
loss of patient privacy, because plenum return air systems will increase noise transmission
between adjacent rooms compared to fully ducted return air systems.50 “Noise control is of high
importance in the health care environment because of the negative impact of high noise levels on
patients and staff and because of the need to safeguard patient privacy.” 51 The ASHRAE,
HVAC Design Manual for Hospitals and Clinics recommends ducted returns to “minimize crosstalk wherein audible conversations are transmitted between rooms via open return connections,
particularly when room partitions do not extend above the ceilings.” 52
Compared to ducted return air, return air plenums reduce noise attenuation and increase
acoustic bridging between adjacent spaces. The proposed use of return air plenums is likely to
result in an increased loss of patient privacy compared to that from ducted return air systems.
Compliance with the requirements in Paragraphs 1.2-5.1.5 (Design Criteria for Performance of
Indoor Wall & Floor/Ceiling Constructions), and 1.2.5.1.6 (Design Guidelines for Speech
Privacy),53 is needed to assure that the acoustic performance of the return air plenum system,
which is in the proposed code change, is not less than for the ducted return air system required in
the existing code.
V.

INCREASED ENERGY IMPACTS FROM USE OF PLENUM AIR RETURNS IN
MEDICAL FACILITIES

The removal of the requirement for fully ducted HVAC systems may result in greater
energy demand and costs. Return air ductwork is typically insulated for noise control thereby
also providing some thermal insulation. The heat transfer from exterior plenum walls and roofs
50

See IS/ND at p. 85.
ASHRAE, HVAC Design Manual for Hospitals and Clinics (2003) at p. 42, § 4.8.2.
52
ASHRAE, HVAC Design Manual for Hospitals and Clinics (2003) at p. 97, § 9.5.2.
53 See FGI 2014, § 1.255.1 Acoustic Design.
51
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typically imposes additional thermal loads, which require additional heating and cooling
capacities of the HVAC system and demand larger rates of energy consumption, if the load is
transferred by the return plenum to the AHU, rather than by natural radiation and convection,
which allows for increased time constants due to absorption in the thermal mass of the facade.
With the ducted return system, only some of the thermal load from the plenum is directly
transferred into the duct and then to the AHU. As a result the heating and cooling coils may be
larger with the plenum system and the fan power requirements may be larger with the return air
duct system. There is no general principle that states one or the other system will require more
annual energy consumption. In either case, the annual cost of infections is likely to outweigh the
annual saving in the cost of energy.
The IS/ND dismisses this uncertainty on the basis of a literature review,54 a proposed
guideline55 and one article56 with the conclusion that the use of plenum return air in OSHPD 3
clinics would reduce energy consumption in both new construction and existing buildings.57
This claim does not accurately describe the findings in the studies it cites. None of the studies
directly related to outpatient clinic facilities, and none provided measured values of energy
consumption rates or costs. The Taylor article was a general engineering study on return air
systems, but did not provide any measured energy consumption data from actual buildings; the
2008 report by the National Center for Energy Management and Building Technologies
(NCEMBT) was a literature review and survey that found varying opinions on the energy impact
of plenum return ducts in various building types; and the Hydeman report was a guideline of
variable air volume systems that incorporated the return air plenum in designs for fan-powered
VAV systems.
D.

INCREASED FIRE RISK FROM USE OF PLENUM AIR RETURNS IN
MEDICAL FACILITIES

The proposed code change may also increase fire safety risks because un-ducted HVAC
systems will transfer a continuous supply of oxygenated outside air into the plenum environment.
Plenums contain substantially more flammable material than ducts. When combined with
increased airflow from the HVAC system, the risk of fire and smoke spread is increased.58
Moreover, plenums in existing buildings are more likely to contain cables that do not
meet the UL 910/NFPA 262 flame spread and smoke tests. Studies have shown that between
1988 and 1996, the percentage of cables failing the UL 910/NFPA 262 test increased from 10%
to over 50%.59

W. Bahnfleth, D. McWhirter, and D. Novosel, “Impact of Air Return Strategy on Building Energy Consumption
and Indoor Air Quality: Literature Review,” Report NCEMBT-081010 (Alexandria, VA: National Center for Energy
Management and Building Technologies, 2008) at p. 24
55
M. Hydeman, S. Taylor, J. Stein, and K. Kolderup. (2003). "Advanced Variable Air Volume System
Design Guide, #P500-03-082 (Attachment A-11 Product 3.6.2)": California Energy Commission.
56 S. T. Taylor, 2015. “Return Air Systems,” ASHRAE Journal (March 2015): 44-47.
57
IS/ND at p. 100.
58
See ASHRAE, HVAC Design Manual for Hospitals and Clinics (2003) at p. 97, § 9.5.2 (recommending ducted
returns because plenums can spread smoke from smoldering wiring insulation or other sources during a fire).
59
Stanitis & Dohmann, The Evolution of Plenum Cable Fire Standards and the Impact of those Standards on
Material Specification, A History of Plenum Cable Fire Safety Issues, http://www.wireville.com/news/news01.html.
54
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IV.

CONCLUSION

Based on the available information and my experience, it is my opinion that removing the
current restriction on plenum air returns in outpatient clinics would reduce protection against
exposure to infectious disease and harmful contaminants, reduce patient speech privacy, increase
energy use, and increase fire risks.
Respectfully Submitted,

James E. Woods, Ph.D., PE
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ABSTRACT
A study was conducted to evaluate the effect of compression on pressure drop in flexible, spiral wire helix core
ducts used in residential and light commercial applications. Ducts of 6”, 8” and 10” (150, 200 and 250 mm)
nominal diameters were tested under different compression configurations following ASHRAE Standard 120-1999 Methods of Testing to Determine Flow Resistance of HVAC Air Ducts and Fittings. The results showed that the
available published references tend to underestimate the effects of compression. The study demonstrated that
moderate compression in flexible ducts, typical of that often seen in field installations, could increase the pressure
drop by a factor of four, while further compression could increase the pressure drop by factors close to ten. The
results proved that the pressure drop correction factor for compressed ducts cannot be independent of the duct size,
as suggested by ASHRAE Fundamentals, and therefore a new relationship was developed for better quantification of
the pressure drop in flexible ducts. This study also suggests potential improvements to ASHRAE Standard 120-1999
and provides new data for duct design.
INTRODUCTION
In field studies, observed pressure drops in flexible duct systems are often higher than expected based on design
calculations. This is because the flexible ducts are not installed in a fully stretched condition; they are often found to
be compressed to varying degrees. This common problem leads to excessive pressure drop in many systems with
associated increases in fan power, flow reduction, and noise. For design purposes and for diagnostics of duct
systems, friction charts and friction loss equations and coefficients from various references are used. For fully
stretched flexible duct, in particular, ASHRAE Fundamentals (ASHRAE 2001a) and ACCA Manual D (ACCA
1995) provide pressure drop calculations using such charts, equations and coefficients.
The 2001 ASHRAE Fundamentals (ASHRAE 2001a), Chapter 34, Duct Design, suggests the use of the Darcy
friction loss equation (Equation 1) with the Altshul-Tsal equation of friction factor (Equation 2) (Altshul and
Kiselev 1975, and Tsal 1989), rather than providing a friction chart, for the calculation of pressure drop in flexible
ducts:
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The problem with using the above equations is in estimating the correct value of the absolute roughness,
ε, because roughness data for flexible ducts are generally not available. ASHRAE Fundamentals categorizes the
roughness in five categories (smooth, medium smooth, average, medium average, and rough) and provides a general
absolute roughness value for each category. It also provides a range for the roughness of each type of duct in each
Bass Abushakra is a Post Doctoral Fellow, Iain S. Walker is a Staff Scientist, and Max H. Sherman is a Senior Staff Scientist and
the Group Leader of the Energy Performance of Buildings Group, Indoor Environment Department, Lawrence Berkeley National
Laboratory.
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category. Flexible duct, “all types of fabric and wire”, are classified as rough, with the absolute roughness range as
0.0035-0.015 ft (1.0-4.6 mm) when fully extended. As values within this wide range vary by a factor of four, the
calculated friction factor (Equation 2) and the resulting pressure drop (Equation 1) could vary by 30%.
On the other hand, ACCA Manual D (ACCA 1995) provides a friction chart for flexible, spiral wire helix core
ducts. There are conditions for using the chart, such as maximum air velocity and temperature and positive and
negative pressure, but there is no indication of whether the chart was established for “fully extended” ducts.
However, when it comes to the compression effects on flexible ducts, the available literature does not provide
enough resources for an adequate estimate of pressure drop in a duct system. ASHRAE Fundamentals provides a
graph, Figure 1, showing how compressing a fully stretched flexible duct increases the pressure drop; a single graph
is used for all sizes of flexible ducts. To calculate the pressure drop in a compressed flexible duct, the graph
provides a correction factor as a function of the duct length, that can be multiplied by the pressure drop that would
occur in a fully stretched duct case.

Figure 1 ASHRAE Fundamentals (2001a) (Figure 8, p.34.8) correction factor for unextended flexible
duct. Copyright 2001, American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 1791 Tullie Circle, NE,

Atlanta, GA 30329, 404-636-8400, www.ashrae.org. Reprinted by permission from 2001 ASHRAE Handbook – Fundamentals.

When the flexible duct is compressed, the core gets crumpled and the effective surface roughness increases by
orders of magnitude above the range provided in ASHRAE Fundamentals. Equation 2 is not applicable to the high
roughness region (on a Moody chart) where the friction factor becomes independent of the Reynolds Number (i.e.,
with typical Re ranges encountered in an HVAC ducting system; 2x104<Re<5x104). In this case, another model for
fully-rough flow regime in pipes (ducts) found in ASHRAE Fundamentals Chapter 2 (Fluid Flow) (ASHRAE
2001a) would be more appropriate:
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The problem remains that, for a designer, even using an appropriate model for the friction factor and surface
roughness, such as in Equation 3, would be problematic, since having the appropriate value of the roughness for the
specific compression case of the flexible duct is not available in the literature.
An experimental study on flexible spiral wire helix core ducts (of sizes commonly used in residential and light
commercial buildings) was conducted at the Energy Performance of Building group (EPB) duct research facilities at
Lawrence Berkeley National Laboratory (LBNL) in order to address and quantify the compression effects on the
pressure drop, and to compare results with existing body of work when possible. To that end, the results were
compared with pressure drop calculations in ASHRAE Fundamentals (2001a) and ACCA Manual D (ACCA 1995).
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The tests were conducted according to the test methods in the ASHRAE Standard 120-1999 – Methods of Testing to
Determine Flow Resistance of HVAC Air Ducts and Fittings (ASHRAE 2001b), and included experiments on duct
specimens that were less than fully stretched, in an attempt to mimic the real configurations found in a typical house
or a light commercial building.
METHODOLOGY
This study on the compression effect of flexible ducts is part of larger study conducted at LBNL (Abushakra et
al. 2002) to evaluate whether component test data can be reliably used in an entire system analysis. Among tests on
different components of residential air distribution systems, individual experiments were conducted on flexible duct
of different diameters and under different compression ratios. The flexible duct study focused on the nominal 6”,
8”, and 10” (150, 200 and 250 mm) diameters only, since in a typical house these three sizes constitute the majority
of ducting, and thus have a major effect on the total pressure drop in the system. Figure 2 shows the test apparatus
used in all the flexible duct tests.
Nozzle
Flowmeter

Entry sheet
metal d uct

Upstream
Piezometer

Flexible duct
specimen

Downstream
Piezometer

Exit sheet metal
duct

Air Flow

Flow
Straightener

≥ 10 D

≥ 25 D

Overlap of
flexible/sheet metal duct

≥ 4D
Damper

Open76
5
4
3
2Clos

e

1.5 ± 0.5 D

Fan

Figure 2 Schematic of the tests apparatus.
The tests apparatus included an upstream nozzle flowmeter, an entry and an exit straight sheet metal duct pieces
holding the upstream and downstream piezometers, and a flexible connection to the draw-through fan. A flow
straightener was added at the entry of the highly accurate nozzle flowmeter (±0.5% accuracy). Each piezometer had
four equidistant pressure taps manifolded together for a single reading; the four pressure taps provided individual
readings within 1% difference with the average. The fan was equipped with a damper to modulate the flow. The
flexible duct was taped to the laboratory floor to ensure a straight layout. This is of particular concern when the duct
is restricted at both ends and compressed, because it tends to bulge in the middle.
The tests for each duct size and compression configuration were conducted by recording the values of the
volumetric flow rate and static pressure drop in the test specimen. A data acquisition system sampled five-secondaverage readings of the flow and static pressure drop measurements. Every data point (volumetric flow rate and
static pressure drop) used in the analysis was an average of 60 five-second readings. The 60 values for each data
point used in the analysis were always taken after reaching a steady state flow condition.
The static pressure drop in the flexible duct specimen was obtained by subtracting the static pressure drop in the
straight sheet metal duct section holding the piezometers upstream and downstream (the overlap sections), from the
total value of the static pressure drop between the upstream and downstream piezometers. For improved accuracy,
we performed separate tests to measure the pressure drop for the sheet metal duct sections. We found that the sheet
metal duct results were within 3% of those published by ASHRAE (ASHRAE 2001a). Abushakra et al. (2002)
show the detailed calculation for the sheet metal ducts. The volumetric flow rate values were corrected to account
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for the following: (1) changing air temperatures throughout the test (corrected to start-of-test temperature), (2)
calibration temperature of the flowmeter, and (3) air density changes with elevations above sea-level.
Fully Stretched Flexible Duct
The fully stretched duct has the inner core pulled tight resulting in a relatively smooth inner duct surface. This
is rarely found in houses, because it results in ducts which are hard to keep attached to the fittings due to the
longitudinal force required to stretch the duct. Fully stretched flexible ducts were tested first in order to establish a
baseline for comparison to compressed cases. The fully-stretched specimens were at least 35 diameters long,
satisfying the minimum 25-diameter-length suggested by Standard 120-1999 for fully developed flow. A 35diameter-length specimen can be compressed by as much as 30% and still satisfies the 25-diameter overall length
constraint. Nevertheless, even with a 25-diameter-length specimen, part of the duct will experience a developing
flow; for instance, at the attachments to the sheet metal duct carrying the piezometers upstream and downstream of
the flexible duct specimen. Allowing the flow exponent of the power-law model (pressure drop vs. volumetric flow
rate) to vary in the analysis can account for effects of these developing flow regions on pressure drop.
It is important to note that the term “fully stretched” means that the inner liner of the duct is fully stretched.
The flexible duct consists of three layers: (1) outer plastic layer, (2) R-4.2 (RSI-0.74) fiberglass insulation, and (3)
inner liner which is a thin plastic layer with embedded spiral wire, called “core”. For testing purposes, it is possible
to observe what appears to be a fully stretched duct from the exterior, hiding less than fully stretched inner liner.
Therefore, we ensured that the inner liner of the specimen was stretched to its full extent before every “fully
stretched” test.
Clamping the test specimen Since we followed ASHRAE Standard 120-1999 for conducting our tests, we
applied its “Annex E - Flexible Duct Setup Guide” stating that “……Two wraps of duct tape and a clamp shall be
used to secure the test duct connections and make an airtight connection”. When a specimen is cut to length, the
outer layer and the insulation lengths do not correspond, necessarily, to a fully stretched inner liner. Thus clamping
the whole flexible duct (its three layers), as required by Standard 120-1999, on the inlet and outlet straight sections
of rigid duct (where the piezometers are placed) could cause a situation where the outer layers are fully stretched,
and the inner liner is not. For example, in one 8” (200 mm) diameter duct sample that we tested, we experienced
such a situation in which the exterior appeared to be “fully stretched” while the core was found to be 4%
compressed. The standard test procedure should be revised to require a tight connection of the inner liner only of
the test specimen with enough duct tape to the rigid duct, without clamping the outer layers (insulation and outer
plastic sheet).
Figure 3 shows the exterior of the test specimens of the fully stretched and the compressed 10” (250 mm) duct.
Lateral constraints were used in all tests to prevent movement during the test.

Figure 3 The exterior of the fully stretched, and the compressed (29.50%) 10” (250 mm) flexible duct
test specimens.
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Compressed Flexible Duct
The compression ratios are calculated relative to the fully stretched case. The compression ratio is the change
in length divided by the fully stretched length. A maximum compression ratio of 30% was achieved for the three
duct sizes. Above this compression ratio, it was not possible to keep the compressed specimen straight, because it
would bulge somewhere between the upstream and downstream piezometers. This bulging is caused by restrictions
due to the outer liner and the insulation of the flexible duct. In our tests, a compression of around 15% was used as
a moderate compression case typically found in field installation and represents a “Normal Stretch” flexible duct
scenario; a compression of around 30% would be an extreme compression case and represents a “Compressed”
flexible duct scenario.
RESULTS
In all the tests, the volumetric flow rate ranges were chosen to represent ranges that are encountered in
residential and light commerical buildings. Table 1 summarizes the flow conditions ranges achieved in the tests
together with the actual and target compression ratios.
TABLE 1
Flow Condition Ranges in the Flexible Duct Study.
Nominal
Diameter
in
(mm)
6
(150)

8
(200)

10
(250)

Compression
Scenario
Fully
Stretched
Normal
Stretch
Compressed

Target
Compression
Ratio

Actual
Compression
Ratio
rc

0

0

0.15

0.138

0.30

0.286

Fully
Stretched

0

0

Normal
Stretch
Compressed

0.15

0.146

0.30

0.238

Fully
Stretched
Normal
Stretch
Compressed

0

0

0.15

0.148

0.30

0.295

Corrected
Volumetric
Flow Rate

cfm
(L/s)
90 – 430
(41 – 202)
80 – 400
(38 – 189)
90 – 390
(41 – 182)
110 – 480
(50 – 225)
100 – 470
(48 – 221)
110 – 470
(54 – 220)
150 – 450
(73 – 211)
130 – 450
(63 – 213)
130 – 460
(62 – 217)

Static Pressure
Drop

Bulk
Velocity

in water/100ft
(Pa/m)

fpm
(m/s)

0.08 – 1.98
(0.7 – 16.2)
0.30 – 6.63
(2.5 – 54.2)
0.72 – 12.36
(5.9 – 101.0)
0.02 – 0.41
(0.2 – 3.4)
0.08 – 1.65
(0.7 – 13.5)
0.16 – 2.46
(1.32– 20.1)
0.02 – 0.14
(0.1 – 1.2)
0.04 – 0.48
(0.4 – 3.9)
0.07 – 0.78
(0.5 – 6.3)

Reynolds
Number

447 – 2176 24000 – 115000
(2.3 – 11.1)
415 – 2040 22000 – 108000
(2.1 – 10.4)
439 – 1966 23000 – 104000
(2.2 – 10.0)
303 – 1364
21000 – 97000
(1.5 – 6.9)
292 – 1340
(1.5 – 6.8)
326 – 1333
(1.7 – 6.8)
282 – 821
(1.4 – 4.2)
247 – 826
(1.3 – 4.2)
240 – 843
(1.2 – 4.3)

21000 – 95000
23000 – 94000
25000 – 73000
22000 – 73000
21000 – 75000

The first step in the analysis was to develop the static pressure drop model as a function of the volumetric flow
rate (both variables being measured quantities). A power-law model (Equation 4) was used that allows for
variations (for instance, due to boundary layer development or Reynolds Number effects) from the standard
assumption of volumetric flow rate being proportional to the square root of the static pressure drop:

∆P = CQ n

(4)

The static pressure drop, in this study, is calculated per unit length. ASHRAE Standard 120-1999 expresses the
static pressure drop per unit length as a function of the calculated bulk velocity, rather than the volumetric flow rate,
with a power-law model similar to Equation 4.
The test on the 10” (250 mm) duct was repeated three times with two different sizes of nozzle flowmeter and
three different lengths of specimens to examine repeatability effects. The coefficient of variation (RMS error
divided by the mean) among repeated tests in the power-law model for the fully stretched 10” duct case was 5%.
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The tests on the 8” (200 mm) duct were repeated twice because the 8” (200 mm) specimen in the first “fully
stretched” case gave doubtful results and was eventually found to be in fact compressed by 4%.
The results of the experimental study are shown in Table 2. For each duct size tested, and for each compression
scenario, the table reports the pressure drop coefficient and the flow exponent along with their upper and lower
confidence limits, in addition to comparison from available references. The “normal stretch” and “compressed”
scenarios corresponded to a compressed specimen length of around 25 and 30 diameters. The pressure drop
coefficient, C, is expressed in in water/100ft.cfmn (Pa.sn/m.Ln), because pressure drop per 100ft is a standard unit
used in existing design calculation procedures.
The flow exponent, n, of fully developed turbulent flow has a theoretical upper limiting value of 2. The results
showed that, in all the cases studied, the flow exponent was found to be slightly lower than 2. This indicates that
any developing turbulent flow in the test specimens had a very small contribution. However, taking into
consideration the confidence interval of all the calculated flow exponent values, in six out of nine cases (8” and 10”
(200 and 250 mm) ducts), the upper limit of the confidence interval would slightly exceed the 2 value. The
confidence intervals could have been reduced by sampling more data pairs in the test ( i.e., more volumetric-flowrate/static pressure-drop stations). In our tests, we took 16 data pairs in the 6” (150 mm) duct tests, then we reduced
the tests to only four data points for the 8” and 10” (200 and 250 mm) ducts (only three data points are necessary to
develop a power-law model), resulting in larger confidence intervals for the 8” and 10” tests.
The experimental results were compared to data in ACCA Manual D (ACCA 1995) (widely used for residential
duct sizing). The ACCA manual provides a look-up friction chart for flexible, spiral wire helix core ducts. We
assumed that the ACCA chart applies to a fully stretched configuration (there is no explicit definition of the
compression configuration in the chart’s footnote, nor in the text). Thus, to compare our results with the available
references, we multiplied the values provided in ACCA by the correction factors provided in ASHRAE (2001a).
TABLE 2
Power-Law Coefficients of Three Sizes of Flexible Ducts and Comparison with Resulting Static
Pressure Drop from Available References.
Nominal
Diameter
in
(mm)
6
(150)

Compression
Ratio
rc

0
0.138
0.286

8
(200)

0
0.146
0.238

10
(250)

0
0.148
0.295

C
in water/
100 ft. cfmn
(Pa.sn/m.Ln)
1.20 E-05
(2.08 E-04)
6.04 E-05
(1.05 E-03)
1.56 E-04
(2.70 E-03)
3.33 E-06
(5.76 E-05)
8.13 E-06
(1.41 E-04)
1.71 E-05
(2.96 E-04)
7.31 E-07
(1.27 E-05)
2.75 E-06
(4.76 E-05)
4.53 E-06
(7.84 E-05)

Lower 95%
CL of C

Upper 95%
CL of C

in water/
100ft. cfmn
(Pa.sn/m.Ln)

in water/
100ft. cfmn
(Pa.sn/m.Ln)

1.07 E-05
(1.86 E-04)
5.27 E-05
(9.12 E-04)
1.32 E-04
(2.29 E-03)
9.34 E-07
(1.62 E-05)
5.69 E-06
(9.85 E-05)
8.83 E-06
(1.53 E-04)
2.63 E-07
(4.55 E-06)
1.97 E-06
(3.41 E-05)
2.92 E-06
(5.06 E-05)

1.34 E-05
(2.33 E-04)
6.94 E-05
(1.20 E-03)
1.84 E-04
(3.18 E-03)
1.19 E –05
(2.06 E-04)
1.16 E-05
(2.01 E-04)
3.31 E-05
(5.73 E-04)
2.03 E-06
(3.52 E-05)
3.84 E-06
(6.65 E-05)
7.00 E-06
(1.21 E-04)

n

Lower
95%
CL
of n

Upper
95%
CL
of n

ACCAASHRAE
Static
Pressure
Drop*
Average
Over/Underprediction
+11%

1.98

1.96

2.00

1.94

1.92

1.97

-28%

1.90

1.87

1.93

-47%

1.90

1.66

2.14

+39%

1.99

1.92

2.06

-8%

1.94

1.81

2.06

-14%

1.99

1.80

2.17

+13%

1.98

1.92

2.04

-15%

1.97

1.89

2.05

-12%

* ACCA-ASHRAE values are average values of pressure drop corresponding to the flow rates used in each test, and calculated by multiplying the look-up
values in ACCA Manual D Chart 7, page A2-10 (ACCA 1995) by the correction factor in ASHRAE Fundamentals (ASHRAE 2001a), Figure 8, p.34.8. For
the fully stretched case (0% compression) the correction factor is 1.
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The ACCA chart overpredicted the pressure drop for the fully stretched duct of all sizes tested by an average of
21%. For less than fully stretched specimens, ACCA, corrected with ASHRAE pressure drop correction factors,
underpredicted the pressure drop by an average of 17% for the normal stretch cases (around 15% compression), and
by 24% for the compressed cases (around 30% compression). For all tests with different compression ratios, the
average underprediction is 21%. Without the correction with the ASHRAE factors, ACCA underpredicted all the
compression cases by an average of 73%. This indicates that ACCA Manual D data are probably obtained from
“fully stretched to slightly compressed” flexible duct. We contacted ACCA, and they were not able to provide us
with specifics on the compression ratios used to produce the chart, since the work was contracted a few years earlier,
and the compression ratios were not documented.
The results of compressed ducts also showed that when a flexible duct is compressed, it can have a greater static
pressure drop per unit length than a fully stretched duct of a smaller diameter. This is important to be aware of when
designing and installing flexible duct systems, as available friction charts (eg. ACCA Manual D) do not show this
effect.
DISCUSSION
Developing power-law models to quantify the pressure drop in flexible duct under different compression
scenarios in this study facilitated establishing appropriate pressure drop correction factors for compressed flexible
duct. The pressure drop correction factor, PDCF, is a multiplier that can be used to estimate the static pressure drop
in a flexible duct when less than fully stretched, based on its static pressure drop when fully stretched:

PDCF =

∆P
∆PFS

(5)

where ∆P is the static pressure drop at a particular level of compression, and ∆PFS is that corresponding to a fully
stretched configuration. Figure 4 shows the measured PDCF (Equation 5) for all the measured data.

Measured PDCF (pressure drop ratio ( P/ PFS))

Volumetric Flow Rate (L/s)
38

76

113

151

189

227

10.00
9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00

6" (13.8%)

6" (28.6%)

8" (14.6%)

8" (23.8%)

10" (14.8%)

10" (29.5%)

0.00
80

160

240

320

400

480

Volumetric Flow Rate (cfm)

Figure 4 The “measured” pressure drop correction factor of normal stretch and compressed 6”, 8”,
and 10” (150, 200, and 250 mm) flexible duct as a function of the volumetric flow rate.
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Figure 4 llustrates that the PDCF is relatively constant with the flow rate, but varies with the duct diameter and
the compression ratio. The figure basically shows the greater effect of compression on the pressure drop for smaller
duct sizes.
Our analysis of the measured data has shown that the pressure drop correction factor, PDCF, is approximated
well by a linear function of the compression ratio, rc :

L
L FS
PDCF = 1 + a × rc

rc = 1 −

(6)
(7)

where PDCF would be equal to 1 (no correction) for a zero compression. The empirical coefficient, a, can be
obtained from experimental data for each duct size using:

a=

  k ∆Pi
 ∑
m
  i =1 ∆PFS i
∑

k
j =1




 
 
 
 − 1
 

 j

(8)

m

∑r
j =1

cj

where,
k = number of volumetric-flow-rate/static pressure-drop stations in a test,
m = number of compression cases (tests), including the fully stretched case.
The compression ratio, rc , is calculated using Equation 6 together with the measured length of the test
specimen, fully stretched (LFS) and under compression (L). Table 3 includes the values of rc and the calculated
coefficient a obtained from the measured data.
TABLE 3
Compression Ratios and Calculated Coefficients in the PDCF of three Flexible Duct Sizes
Nominal Diameter
in
(mm)
6
(150)
8
(200)
10
(250)

Compression Ratio
rc
0
0.138
0.286
0
0.146
0.238
0
0.148
0.295

Pressure Drop Correction Factor
Coefficient
a
25.35
21.61
16.18

Table 4 shows the PDCF models developed, using Equation 7, for the 6”, 8”, and the 10” (150, 200, and 250
mm) ducts tested. A reference model, ASHRAE-all sizes, is also listed for comparison. This reference model was
obtained with a best-fit first-order polynomial (PDCF = 1+ 9.86 rc), developed with look-up values from ASHRAE
(2001a) (Figure 1). The model based on ASHRAE data is independent of duct size and underestimates the pressure
drop by an average of 35% (with the flow conditon ranges and the duct sizes used in this study). Figure 5 shows the
corresponding PDCF graphs obtained using Equation 7 and the values of the coefficient a in Table 3. The figure
also shows the measured PDCF values (Equation 5) for the three duct sizes tested, and the graph of the reference
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ASHRAE model. Each “measured” PDCF value shown in the figure is an average value for all volumetric-flowrate/static pressure-drop stations in a given case.
TABLE 4
Pressure Drop Correction Factor of Three Sizes of Flexible Duct
Diameter

Pressure Drop Correction Factor
PDCF

in
(mm)
6
(150)
8
(200)
10
(250)
ASHRAE-all sizes

1 + 25.35 rc
1+ 21.61 rc
1 + 16.18 rc
1 + 9.86 rc

Pressure Drop Correction Factor, PDCF

9
Modeled 6"

8

Modeled 8"
Modeled 10"

7

Measured 6"
Measured 8"

6

Measured 10"
ASHRAE-all sizes

5
4
3
2
1
0

0.05

0.1

0.15

0.2

0.25

0.3

Compression Ratio, rc

Figure 5 Comparison of the measured PDCF’s and the linear models including the model of currently
available ASHRAE data.
Effect of Compressibility on Pitch-to-Diameter Ratio
The physical basis of the empirical relationship for the PDCF (Equation 7) can be explained in terms of change
in the friction factor and the geometry of the flexible duct when compressed. Figure 6 shows a schematic of a
flexible duct inner liner in fully stretched and in compressed conditions.
Fully stretched

Less then fully stretched

DFS

D’

(1 - rc)λ

λ

9

B9

Figure 6 Schematic of the inner liner of a flexible duct.
Compressing the flexible duct results in a crumpled inner liner which reduces the effective interior crosssectional area and increases its absolute surface roughness. The pitch, λ, is the longitudinal distance between two
consecutive spirals of the flexible duct. The degree of area reduction and roughness increase depends on the pitchto-diameter ratio (larger pitch leads to higher cross-sectional area changes and greater roughness). Rather than
having multiple equations for calculating PDCF, we examined the possibility of collapsing the results into a single
relationship using the duct geometry factors described above. Dividing our measured values of a by the
corresponding pitch-to-diameter ratio of the fully stretched duct, λFS/DFS, generated values that are approximately
equal, with an average value of 106. It is possible that this relationship could be used for ducts of other diameters
and pitches, but tests on other ducts need to be carried out in order to confirm this possibility. The pitch-todiameter-normalized PDCF values use the following expression:

λ
PDCFNorm = 1 + 106  FS
 D FS


rc


(9)

The use of this single value had differences of less than 5% compared to all the measured points. Figure 7
shows a comparison between the raw PDCF models using Equation 7 (shown in Figure 5) and the nomalized
models, PDCFNorm (using Equation 9). The PDCFNorm compared with PDCF overpredicts by an average of 4.4% for
the 6” (150 mm), underpredicts by an average of 2.0% for the 8” (200 mm), and underpredicts by an average of
1.7% for the 10” (250 mm) duct. These over-and-underprediction results were within the experimental uncertainties
in the power-law model calculations of the pressure drop in the compressed ducts, as can be seen in Table 5.

Pressure Drop Correction Factor, PDCF

10
6" Individual Model
9

8" Individual Model
10" Individual Model

8

6" Normalized Model
8" Normalized Model

7

10" Normalized Model
6
5
4
3
2
1
0

0.05

0.1

0.15

0.2

0.25

0.3

Compression Ratio, rc

Figure 7 Comparison between the individually calculated PDCF models (Equation 7) for each duct size
and those derived from the normalized model (Equation 9).
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TABLE 5
Experimental Uncertainties in the Fitted Pressure Drop Power-Law Models1 of the Compressed
Flexible Ducts
Nominal
Diameter
in
(mm)
6
(150)
8
(200)
10
(250)

Compression Ratio
rc

Upper 95% Confidence
Limit

Lower 95% Confidence
Limit

(% above the fitted value)

(% below the fitted value)

0.138
0.286
0.146
0.238
0.148
0.295

5.7
6.7
8.2
13.9
6.5
8.6

5.4
6.3
7.6
12.2
6.1
7.9

1 The power -law models coefficients with their corresponding confidence limits are shown in Table 2.

Thus, by comparing its predictions with individual PDCF models for each duct size (Equation 7), a single
PDCFNorm model (Equation 9) for different duct sizes was found to be convenient for use with acceptable accuracy.
Figure 8 illustrates the static pressure drop in the “compressed” 10” (250 mm) duct as measured, power-law-fitted,
and predicted with two different PDCF models. The compression ratio was 29.5%, and the measured data consisted
of five volumetric-flow-rate/static pressure-drop stations, from which a power-law model of the pressure drop was
developed. The predicted pressure drop models used the power-law model developed for the fully stretched case
multiplied by the pressure drop correction factor. Considering the power-law-fitted results with their 95%
confidence limits (CLs) as the basis for comparison, the model using PDCF (Equation 7) overpredicted the pressure
drop, corresponding to the measured volumetric-flow-rate, by an average of 3%, while the model using the
PDCFNorm (Equation 9) overpredicted the pressure drop by an average of 0.7% (results within the experimental
uncertainties).
Volumetric Flow Rate (L/s)
47

94

142

189

236

0.9

7.4

0.8

6.5

0.7

Fitted 29.5% Compression

0.6

Predicted w ith Normalized PDCF

5.7

Predicted w ith Individual PDCF

4.9

Measured 29.5% Compression

0.5

4.1

Upper CL of the fitted 29.5% Compression
Low er CL of the fitted 29.5% Compression

0.4

3.3

0.3

2.5

0.2

1.6

0.1

0.8

0

0.0

0

100

200

300

400

Pressure Drop (Pa/m)

Pressure Drop (in water/100ft)

0

500

Volumetric Flow Rate (cfm)
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Figure 8 Comparison between measured, power-law-fitted, and predicted static pressure drop with
PDCF models in a compressed 10”(250 mm) flexible duct.
CONCLUSIONS
Our experiments determined pressure drops for fully stretched and compressed flexible ducts. The pressure
drop for fully stretched ducts was used as a baseline in developing simple pressure drop correction factors (PDCF).
The PDCF can be applied to the pressure drop for fully stretched duct to estimate the pressure drop in compressed
ducts. The new relationship for the PDCF is a function of the compression ratio and both the pitch and the nominal
diameter of the duct. The PDCF and the pressure drop power-law models developed in this study provide new data
for duct design, and could be used by ASHRAE and ACCA to update their handbooks/manuals. The study showed
that the pressure drop (flow resistance) for flexible ducts increases significantly (by factors close to 10) when the
ducts are not fully stretched. Therefore it is crucial for the designer and installer to be aware of these
compressibility effects and the elevated pressure drop that would affect the HVAC fan sizing. The contractor should
install flexible ducts so as to reduce the compression effects. A flexible duct connecting two fittings should always
be cut to an appropriate length. An excessive length would increase the pressure drop, but on the other hand, a
fully-stretched duct would result in its disconnection from the fittings. The results also showed that:
• A change to the standard test procedure of flexible ducts, as an improvement to ASHRAE Standard 1201999, is required such that only the inner liner of the test specimen is tightly connected to the rigid duct
(where the peizometers measuring the pressure drop are placed) without clamping the outer layers. This
modification would ensure a correct measurement of the fully stretched flexible duct pressure drop, and
would facilitate the derivation of accurate pressure drop correction factors for any percentage of
compression.
• The pressure drop correction factor, independent of duct size, provided by ASHRAE (ASHRAE 2001a)
underestimates the pressure drop in all of the duct sizes tested, on average, by 35%.
• The friction chart provided in ACCA Manual D (ACCA 1995) overpredicts the pressure drop for fully
stretched duct by an average of 21%. For less than fully stretched duct, ACCA values corrected with
correction factors from ASHRAE Fundamentals, showed around 21% underprediction in the pressure drop
(73% underprediction without the ASHRAE correction).
• When a flexible duct is compressed, it can have a greater static pressure drop per unit length than a fully
stretched duct of a smaller diameter.
In future work, more duct sizes should be tested in order to complete the range of duct sizes used in houses and
light commercial buildings (up to 16” (410 mm) diameters). Further investigations should be conducted in order to
quantify the absolute surface roughness of flexible duct, and to find out whether a more accurate model that relates it
to the friction drop factor, f, can be developed. Such a study would lead to establishing a PDCF model in which the
physical basis for the empirical number, 106, obtained in Equation 9, can be determined.
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NOMENCLATURE
a
C, C’
D
D’

= slope of the linear equation of the pressure drop correction factor
= pressure drop coefficient (in water/100ft.cfmn), (Pa.sn/m.Ln)
= flexible duct diameter (in), (mm)
= flexible duct modified diameter after compression (in), (mm)
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ε

f, f’
L
n, n’
PDCF
Q
rc
Re
V

= absolute surface roughness of the duct (ft), (mm)
= friction factor
= duct length (ft), (m)
= volumetric flow rate exponent
= pressure drop correction factor
= volumetric flow rate (cfm), (L/s)
= compression ratio (dimensionless)
= Reynolds Number (dimensionless)
= air velocity (fpm), (m/s)

Greek Symbols

∆P
∆Pf
λ
ρ

= static pressure drop per unit length (in water/100 ft), (Pa/m)
= static pressure drop (in water), (Pa)
= pitch of the flexible duct (longitudinal distance between two consecutive wire spirals) (in), (mm)
= air density (lb/ft3), (kg/m3)

Subscripts
FS
Norm

= fully stretched
= normalized
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Chapter 1 - Introduction
In 2002 the Air Distribution Institute (ADI) contracted with Texas A&M University to conduct
airflow research focusing on pressure loss comparison between non-metallic flexible ducts and
rigid round sheet metal ducts. In order to create broad based industry representations it was
decided to invite co-funded participation by other credible industry groups. ASHRAE became a
co-funding partner in 2005 with Air Conditioning Contractors of America (ACCA), Air Distribution
Institute (ADI), Lennox Industries and Texas Utilities. Each co-funding partner participated in
steering committee meetings to direct the research and monitor progress.
The first phase of the project was taking and analyzing (1) data for 6 in., 8 in., and 10 in. rigid
sheet metal duct, and (2) data for straight board supported and joist supported configurations of
6 in., 8 in. and 10 in. flexible duct, each with maximum stretch, 4%, 15%, 30% and 45%
compression. Sag was accomplished by draping the ducts over two-by-four “joists” and
acquiring data with ducts that had minimum sag and maximum sag. Minimal sag involved
compressing the duct on a flat surface (i.e. “board”) and then letting the duct sag with the board
gently removed. Maximum sag involved setting up minimum sag and then manually extending
the sag with a downward force the then releasing and letting the duct retract.
The second phase of the project was (1) to design and fabricate a 6000 cfm air flow measuring
chamber, (2) repeat the 6 in., 8 in, and 10 in. board supported tests, and (3) extend the tests by
adding 12 in., 14 in., and 16 in. straight board supported flexible duct, again with maximum
stretch, 4%, 15%, 30% and 45% compression. Photos of the Phase 2 work follows. No rigid
sheet metal and sag (joist supported configurations) were in the Phase 2 scope. Six inch, 8 in.
and 10 in. rigid sheet metal and joist supported tests were done during the Phase 1 work.
During the project the Principal Investigator Dr. Culp and his students worked with ACCA’s
committee to update their Manual D (“Residential Duct Systems”). Dr. Culp and his students
also worked with ADI in the development of an ASHRAE/ADI flexible “Duct Size Calculator.”

Figure 1-1. 12” Rigid Sheet Metal
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Figure 1-2. 12” Maximum Stretch Flexible Duct (L: Board, R: Joist)

Figure 1-3. 12” 4% Compression Flexible Duct (L: Board, R: Joist)

Figure 1-4. 12” 15% Compression Flexible Duct (L: Board, R: Joist)
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Figure 1-5. 12” 30% Compression Flexible Duct (L: Board, R: Joist)

Figure 1-6. 12” 45% Compression Flexible Duct (L: Board, R: Joist)

Pressure losses through duct systems impact the total system energy efficiency, ranging from
residential homes to large commercial buildings. Residential heating and cooling systems
consume approximately 29% of residential energy consumption (DOE 2005). The efficiency of
residential HVAC equipment has improved as higher Seasonal Energy Efficiency Ratings
(SEER) become mandatory, but the efficiency of airflow through flexible duct systems has not
kept pace. In 1992, the Department of Energy (DOE) required a minimum SEER value of 10 for
all new AC systems. In 2006, the SEER requirements increased to 13 SEER.
Many types of air ducts exist in the market. These include rigid sheet metal, foil-faced duct
board, metal spiral flexible duct, and non-metallic helical wire flexible duct. Flexible ducts can
be compressed, curved, and bent for use in a variety of configurations. A common type of
flexible duct utilizes a galvanized metal helix wire with a laminate adhered to each individual
helix (Richards 1988). Due to its flexible nature, many contractors prefer flexible duct due to its
ease of installation. Flexible duct may be easily routed around obstacles, while rigid duct
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requires a variety of angled fittings to make the same turns. Other benefits associated with
flexible duct include low cost, sound attenuation and pre-installed duct insulation at the factory.
Flexible duct installations also exhibit several potential shortcomings. Kokayko et al. (1996)
stated, “Flexible ductwork is used extensively within the residential HVAC market. These
systems are generally sized and laid-out based upon “rules-of-thumb” either learned through
direct experience or passed down through the trades. Poorly designed and/or installed flexible
duct systems perform below the anticipated level of operation.” Flexible ducts can be installed
with unneeded length, excessive compression, and can be forced to make bends. Installed
compression ratios have been observed to vary from 10% compression to over 50%
compression. Poor installation practices can raise the total pressure loss by as much as a
factor of 10. Flexible duct total pressure loss values in ACCA’s Manual D (1995) are correlated
with the measured flexible duct data in Figure 7.2-3. The 1995 ACCA data does not include
compressibility factors. The 2009 ACCA Manual D discusses the effect of compression, but
does not have friction charts for various degrees of flexible duct compression.
With the popularity of flexible duct systems, an interest by the industry reflects the need in
Handbooks and Manuals for configurations typically seen in residential construction, as well as
the pressure drop for flexible duct compression. The data by Abushakra (2001, 2002, 2004)
and this research (Culp and Cantrill 2009; Weaver and Culp 2007) extend the range of flexible
duct data from fully extended to compression ratios up to 45%.
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Chapter 2 - Literature Review
A literature survey was conducted at the beginning of this project. Three major publications on
non-metallic helical flexible duct predict total pressure loss. The Air Conditioning Contractors of
America (ACCA) published their Manual D (1995), which has flexible duct data and example
calculations. The source of the data used in ACCA’s pressure loss tables was not identified and
efforts to find the source of this data were unsuccessful. Manual D (2009) does include the
general effects of compression and specifies that the installed compression should not exceed
4%. The second major effort for flexible duct total pressure loss measurements was Kokayko et
al. (1996), where the first data with compressed flexible ducts with duct compression up to 10%
were reported. The third major effort for flexible duct total pressure loss measurements was
Abushakra et al. (2001, 2002, 2004), where the duct compression considered was increased to
30%.
Flexible duct total pressure loss research was done at Integrated Building and Construction
Solutions (IBACOS) during the Burt Hill project (Kokayko et al. 1996). IBACOS researchers
measured the total pressure loss through straight run flexible duct, flexible duct elbows, and
triangular duct board plenum boxes. Straight run duct lengths of 25 ft were tested in fully
stretched and 10% compressed configurations. Diameters of 6 in., 8 in., 10 in. and 12 in. were
evaluated and testing was conducted with the duct fully supported. Results from the testing
showed an increased pressure loss of 35% to 40% for the relaxed ductwork over the fully
stretched, with the sheet metal duct experiencing the lowest pressure loss. “The pressure
losses associated with the relaxed flexible ductwork were much greater than the losses
associated with the taut flexible ductwork” (Kokayko et al. 1996).
Kokayko et al. (1996) also measured elbow pressure loss by bending sections of flexible duct
into “elbows of various radii.” The researchers used peg board forms and wooden dowels to
form the duct into the various elbows. Tested radius over diameter (R/D) ratios included 0, 1,
1.5, and 2. Tested diameters were again 6 in., 8 in., 10 in., and 12 in. Results of the research
indicated that the “published data for flexible ductwork elbows reasonably approximated the
measured pressure losses for all ducts except the 12 in. diameter.” The IBACOS researchers
did not specifically comment on why the 12 in. behaved differently, but stated that
“inconsistency between test procedures may be the source of these differences.”
Triangle terminal box testing (Kokayko et al. 1996) was conducted for 8 in., 10 in., and 12 in.
inlet diameters. Outlet diameters ranged between 6 in. and 10 in. For each combination of
inlet/outlet three sizes of plenum were evaluated and included small, medium, and large sizes.
A small plenum was defined as having the minimum area for connecting the inlet duct, or 2 in.
greater than the inlet duct diameter. A medium plenum was 4 in. larger than the inlet duct, and
the large plenum was 8 in. larger than the inlet duct. Results of the testing showed that “fitting
pressure losses varied depending upon the inlet/outlet duct geometries and plenum box
dimensions” (Kokayko et al. 1996). The large plenums exhibited the highest pressure losses
while the medium plenums exhibited the lowest pressure losses.
Research was also conducted at the Lawrence Berkeley National Laboratory (Abushakra et al.
2001, 2002, 2004). Abushakra tested 6 in., 8 in., and 10 in. flexible duct on a flat floor at three
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compression values in draw-through negative pressure configurations. The test configurations
included maximum stretch, 15% compressed and 30% compressed flexible duct. The study
showed that moderate compression could increase the pressure drop by a factor of four, while
further compression increased the pressure drop by a factor close to ten. Abushakra also
tested duct board triangle splitter boxes in sizes of 8 in. x 6 in. x 6 in., 10 in. x 8 in. x 8 in., and
10 in. x 8 in. x 6 in., as well as 6 in., 8 in. and 10 in. flexible duct 90° elbows, and 6 in. and 8 in.
supply boots.
The Air Conditioning Contractors of America (ACCA) published Residential Duct Systems,
Manual D (1995). This manual addresses sizing of duct systems, and introduces common
types of equipment used in residential heating and cooling. Manual D includes total pressure
loss charts for non-metallic flexible duct, but does not include any compression for the ducts.
The pressure loss values for rigid sheet metal are taken from American Society of Heating,
Refrigeration and Air-Conditioning Engineers (ASHRAE) values published in the ASHRAE
Handbook - Fundamentals (Duct Design chapter). ACCA Manual D also includes a friction
chart for flexible, spiral wire helix core ducts. There are no references to determine the source
of the data within the chart. The same friction chart without its source is in the 2009 Manual D.
Research by Harris (1958) centered on leakage testing of very early forms of flexible duct used
to transfer ventilation air within coal mines. Harris conducted several porosity and leakage tests
on various types of ducts ranging from woven fabrics to soft plastics to PVC impregnated
fabrics. These ducts differ from the modern type of residential flexible duct utilizing a galvanized
metal helix and Mylar body, but one type of tested duct did utilize a flexible plastic outer layer
wrapped around a steel helix of two turns per foot. Harris tested leakage at pressures to 20 in.
H20 in duct lengths of 100 ft with 4 joints. He established a “leakage coefficient” in order to be
able to directly compare ducts of different material types. After reviewing the results, Harris
established the leakage coefficient for steel duct at 10, although tested steel duct leakage
coefficients were as low as 2. The resulting flexible duct leakage coefficients ranged from 2.7
up to 387, with 387 being the upper limit of measurement ability. Ducts constructed from sheet
plastic or plastic impregnated fabric performed the best, being grouped into a leakage
coefficient range of 2.7 to 22.5. The work by Harris provided previously unknown values for
leakage and porosity in 25 types of flexible duct, but did not provide any data on the total
pressure losses for these ducts.
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Chapter 3 – Equations
SI equations are from ASHRAE Standard 120-1999, Section 9. I-P equations use in this project
is presented below.
Twb,amb = Ambient wet-bulb temperature within laboratory, °F
Calculated using the “ASHRAE Psychrometric Calculator” knowing Pb, Tdb.amb and Tdp,amb.
Equation 3.1 is used to determine ambient air density given ambient dry-bulb temperature,
ambient wet-bulb temperature, and barometric pressure.
Pe

Saturated vapor pressure of ambient air

(3.1)

(I-P)

=

(in. Hg)

[SI]

=

[kPa]

The partial vapor pressure of the water in the air is calculated by:
Pp

Partial Vapor Pressure

(I-P)

=

(in. HG)

(3.2)

[SI]

=

[Pa]

The density of the air within the laboratory is calculated by:
ρamb

Ambient air density within laboratory

(3.3)

(I-P)

[SI]

From the ambient density the chamber density at Plane 5 is calculated as follows:
ρ5

Density of air at Plane 5 (upstream of nozzles)

(3.4)

(I-P)

[SI]

The ratio of absolute nozzle exit pressure to absolute approach pressure is calculated using the
ΔP across the flow nozzles as well as the gas constant, dry bulb temperature, and air chamber
density.
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α

Alpha ratio

(3.5)

(I-P)
[SI]

The viscosity of the air flowing through the nozzle chamber and test section may be assumed as
a constant for temperatures between 39 ºF and 90 ºF (4 ºC and 32 ºC).
µ5

Dynamic air viscosity upstream of nozzles

(3.6)

(I-P)
[Pa-s]

[SI]

The expansion factor of the air leaving the flow nozzles is used to quantify the interactive
pressure change of the air and the flow nozzles:
Yn

Expansion factor

(3.7)

(I-P)

=

[SI]

=

Red

Reynolds Number at each nozzle throat diameter

(I-P)

=

[SI]

=

(3.8)

Note: Above equations for Red is an approximation, thus eliminating the need for an iterative
solution.
Note: The above SI equation is from ASHRAE Standard 120. The I-P equation below (used in
the RP-1333 spreadsheets) yields Re numbers very close.
(I-P)

=

Cn

Discharge coefficient

(3.9)
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(I-P)

[SI]

The product CnAn sum of each nozzle in the nozzle chamber is determined as follows:
(3.10)
Where N is the number of open (active) nozzles
Then, using the discharge coefficient, the volumetric amount of airflow passing through the
nozzle bank and into the system may be determined by Equation 3.11.
Q

Volumetric flow rate

(3.11)

(I-P)

[SI]
ΔP1-2 (xx%)
(I-P)

Flexible duct total pressure drop per 100 ft (% compression)

(3.12)

[in. H2O per 100 ft (% compression)]
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Chapter 4 – Error Analysis
Experimental errors arise from two areas: 1) random errors (also referred to as precision errors),
and 2) bias errors (also referred to as systematic errors or offset errors). Random errors mainly
include effects from electrical noise, short term changes in measured variables (such as
humidity, room temperature, and atmospheric pressure), and short term measurement drift. In
this set of duct airflow measurements, bias errors mainly include non-uniform compression,
variances in duct manufacturing, potential leakage, linearity of the airflow nozzles, and end-toend measurement drift (which includes long term drift from the sensors and electronic circuits).
Another offset effect was observed as the airflow increased past approximately 800 fps. The
duct that was not constrained would often start an accelerating expansion and would “blow up”
from a straight line test duct to a zigzag configuration (saw tooth appearance). Although testing
was halted when this occurred, the interior liner was very likely deformed outward before the
catastrophic end of the test and would change the results of the pressure loss from the lower
flow tests. When the duct was constrained to be straight, the results would shift 10% to 15%
from previous runs. Finally, when a duct experienced this catastrophic event, re-straightening
the duct also created an offset from prior measurements in the range of 20% to 40%. Fully
stretching the duct under test and then recompressing the duct usually brought the results into a
range of 5% to 10% when compared to pre-event measurements. This is important since this
illustrates the variability that needs to be expected due to the internal morphology of flexible
duct. Because most flexible duct has a polymer inner liner, it can exhibit a memory effect based
on how the duct was packed, stored and installed. Tests were first run in the fully stretched
mode and then compressed to minimize any impact from this memory effect.
Random (precision) errors were minimized by acquiring at least 5000 individual measurements
over approximately one (1) minute of time for each data point. This occurs by taking 100
readings each second and calculating the average of those 100 readings. This process then
repeats 50 times with each point value stored on disk. These 50 data sets are then averaged to
provide one set of values for each data point. Based on the repeatability of numerous identical
sets of readings done under the same conditions, random errors are estimated to be well under
0.5%.
Offset (bias) errors in flexible duct airflow measurements can be in the 10% to 15% (estimated,
based on observation from different compressions) range in flexible duct measurements.
Although care was taken to achieve equal spacing and uniform compression of the inner liner,
distances between inner duct helical coils occur when compressing the entire duct consisting of
an inner liner, a sheath of insulation (approximately 2” thick), and an outer skin of the singlehelix duct liner. Removing the insulation would have solved the uniformity issue but introduced
a major issue in that the insulation keeps the inner liner from expanding when airflow
pressurizes the duct. Also, variances in actual product between different manufacturers also
attribute to bias error. These variations should be studied as additional research.
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Pressure loss values for metal duct are well documented in the ASHRAE Handbook (ASHRAE
2009).

4.1 Instrumentation (Sensor) Accuracy
To minimize sensor accuracy issues, all sensors used within the test setup had an accuracy of
1% full scale or better. Pressure sensor accuracy was 0.25% or 0.5%, depending on the sensor
range. Sensors were calibrated against NIST-traceable certificates. Error from leakage was
minimized by testing for total system leakage prior to data collection. The sensor specifications
in Table 4.1-1 show the sensor accuracy.

Table 4.1-1. Instrument Specifications
Sensor

Mfr

Model

Range

% Accuracy

Drift

Remarks

±0.5% FS

0.5%
FS/yr

Note 1

∆Pressure

Dwyer

607-0

0 to 0.1
in. H20

∆Pressure

Dwyer

607-2

0 to 0.5
in. H20

±0.5% FS

0.5%
FS/yr

Note 1

∆Pressure

Dwyer

607-3

0 to 1.0
in. H20

±0.25% FS

0.5%
FS/yr

Note 1

∆Pressure

Dwyer

607-4

0 to 2.0
in. H20

±0.5% FS

0.5%
FS/yr

Note 1

∆Pressure

Dwyer

607-7

0 to 5.0
in. H20

±0.5% FS

0.5%
FS/yr

Note 1

Dew-point
Temperature

General
Eastern
(GE)

Dew-10

±1.0ºF;
Repeatability
is ±o.1ºF

NS*

Note 2

Dry-bulb
Temperature

General
Eastern
(GE)

Dew-10

±1.0ºF;
Repeatability
is ±0.1ºF

NS*

Note 2

Barometric
Pressure

“Internet”

-10ºF
to
136ºF
-10ºF
to
136ºF

Note 1: Differential measurements were done with pressure inputs connected to the two
pressure points needed to perform the differential measurement. Non-differential
measurements were done with atmospheric pressure as the reference point.
Note 2: NS* - Not specified.
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4.2 System Accuracy
By applying sensor accuracy errors to each input variable, the total test apparatus percentage
error can be calculated for each test. For the overall testing, the maximum instrument / sensor
calculated error was ±1.6%. A second offset error is due to the use of steel ducts to connect the
piezometer to the ends of the duct and the steel coupling used to connect two sections of
flexible duct. This error is estimated to add less than 2% for the 0% compression test, less than
1% for the 4% compression test, under 0.6% for the 15% compression test, and under 0.5% for
the 30% and 45% compression tests. The total estimated test apparatus offset error thus
deceases with compression and ranges downward from 3.6% to under 2.1%. When estimated
errors in the range of ±20% due to the internal duct liner variations are included, they far
overshadow any anticipated offset errors. Changes of pressure loss exceeding ±20% to ±30%
were observed in testing.
The total error and repeatability are influenced much more from the individual test setup and
operating conditions than the accuracy of the data acquisition system and sensors. This
includes variations in the morphology of the internal duct liner and manufacturing tolerances
between duct manufacturers. Our experience with variations in inner duct liner morphology
shows that this has the largest influence impacting test repeatability. This conclusion is
consistent when comparing test configuration errors of ±2.1% to ±3.6% (depending on duct
compression) to the estimated ±20% plus errors due to duct configuration and internal duct liner
variations. The impact of the internal morphology of the inner liner can only be approximated
and cannot be directly measured since it is inside the insulation layer and the outer Mylar
sheath.
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Chapter 5 - Test Protocols
5.1 ASHRAE Standard 120-1999 Requirements
The test setup (Figure 5.1-1) and calculations were based on ASHRAE Standard 120-1999.

Figure 5.1-1. Straight Duct – Multiple Nozzle Chamber System
(Source: ASHRAE Standard 120, Figure F-5)

5.2 Test Setup
Several steps were taken to ensure the integrity of the test apparatus and validity of the data.
First, the test apparatus was assembled and setup to the requirements of ASHRAE Standard
120. Next, all longitudinal and transverse joints were sealed with tape, and then smoothed to
eliminate ripples within the tape. The transverse joints also had a second wrap of tape applied,
and this wrap was also smoothed. Third, it was ensured that the duct run was straight and that
the compression distributed equally as possible along the length of the test section. This was
accomplished by first marking the fully stretched duct into equal 1 ft sections. Next, these
sections were each compressed the desired amount. The overall test section length was
checked to ensure correct compression. Note that with flexible ducts the outer liner is needed
to contain the insulation, which impacts the physical morphology of the inner liner. The
precision of the inner liner compression cannot be assured, so variations in measurements
occurred and are considered normal.

5.3 Leak Testing
This leak test procedure included testing the nozzle board, chamber downstream of the nozzle
board, transition piece, flexible duct, and inlet and outlet duct sections as one system.
1. Begin by opening the nozzle chamber access door to gain access to the flow nozzles.
Cover all nozzle ends with the nozzle caps. Tape around the caps until they create an
airtight seal.
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2. Seal the terminal end (tail duct) of the duct system.
3. Connect the compressed air line from an air compressor to the input connection of the Victor
flow meter. Connect the output side of the flow meter to the brass fitting in the nozzle
chamber.
4. Determine the maximum allowable leakage rate for the current test configuration. ASHRAE
Standard 120-1999, Annex D states that leakage should be less than 0.5% of the minimum
flow rate to be tested. Determine the equivalent flow rate on the Victor flow meter. The flow
meter lists flow in terms of cubic feet per hour (cfh). Divide this value by 60 to determine the
flow rate in units of cfm. The cfm reading must be converted to air since the readings on the
flow meter are for Argon. In order to convert the reading, determine the density of the
selected gas at standard temperature and pressure, and find the ratio of standard air density
to standard gas density. For air over Argon this ratio is 0.67. Thus the actual flow through
the meter is 0.67 of that displayed.
5. Open the Sensor Monitor Output window and click “Scan” to begin reading the static
pressure in the chamber, P5.
6. Open the valve on the flow meter to introduce air into the system. Increase the fan speed
until a pressure of 250 Pa, or 1.0 in. H2O is reached. Record the flow rate required to reach
this pressure and determine if the leakage rate meets the system allowable leakage
requirement.
7. If the system cannot attain the required pressure a smoke bomb was used for pinpointing
leaks. Leaks were sealed and the system retested.
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5.4 Sensor Calibration Procedure
All pressure differential sensors were purchased with 0.25% to 0.5% accuracy. Certification to
NIST was included with each Dwyer instrument. These sensors were then rechecked for endto-end accuracy with a Dwyer Manometer as shown in Figure 5.4-1.

Figure 5.4-1. Dwyer Manometer
Calibration data is shown in Table 5.4-1. Each of these calibrations was measured by a
different person. As can be seen, the deviation between the Dwyer and the liquid manometer
was almost always within ~0.5% of full scale (FS). This is an end-to-end measurement,
meaning that the reported value is subject to all system errors, from the sensor itself through all
the electronics. The agreement is within the tolerances of the measurement requirements. In
the experimental measurements, each measured data point was the average of 5000 samples,
which eliminate random errors with a time constant of less than 15 to 30 seconds. Dwyer
Models 607-0, 607-2 and 607-3 are not included in Table 5.4-1 because their ranges were too
small to measure with a manometer.
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Change terminology in Table 5.4-1 as follows so as to match terminology used by the equations
in Chapter 3.
From
P1
DP-2
PL5
DPnoz
PL6

To
P1
ΔP1-2
P5
ΔPn
P6

Table 5.4-1. Calibration Data
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Chapter 6 - Results
Flexible duct, board supported, pressure drop tests were done for 6 in., 8 in., 10 in., 12 in., 14
in. and 16 in. duct with the following compression ratios: maximum stretch (0% compression),
4%, 15%, 30%, and 45%. Also evaluated were 6 in., 8 in., and 10 in. flexible duct joist
supported with both natural sag and long term sag. The natural sag setup involved
compressing the flex duct while being supported on a flat surface (board supported), and then
removing the boards so that the duct would sag naturally between joists on 24 in. centers. Long
term sag was emulated by manually extending the duct after the natural sag data was taken and
allowing it to retract. The reason to emulate long term sag is that ducts are installed and usually
last for 30+ years. These ducts will naturally sag under their weight and possibly due to being
moved after the ducts are installed. The intent with the long term sag was to provide an
indication of what might happen in the long term. The sag data is only to be used as an
indication of what might happen since numerous uncontrolled installation variables will impact
the resulting pressure loss and should not be used in specifications.
6.1 General
Results for 6 in., 8 in. and 10 in. maximum stretch flex duct and rigid sheet metal duct showed
essentially no difference in pressure drop (see Figure 6.1-1).

Figure 6.1-1. Static Pressure Drop in 6, 8, and 10” Maximum Stretch Configuration NonMetallic Flexible Duct Compared with Rigid Sheet Metal Duct (Phase 1)
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6.2 Results for 6 in. Duct
The results for the straight run compression done for the 2005 testing (Phase 1) on 6 in. duct
are shown in Figure 6.2-1 for the range from 70 cfm (360 fpm) to 170 cfm (870 fpm). Analysis
of the resulting data showed that the total pressure losses increase as compression increased.
At 150 cfm (760 fpm), a typical design value, the increase in magnitude for 4%, 15%, 30% and
45% compression was roughly 3%, 8%, 16% and 21% respectively. The total pressure loss for
45% compressed long-term joist supported flexible duct at 70 cfm (360 fpm) and 150 cfm (760
fpm) was 1.9 and 8.5 in. H2O per 100 ft. Note that the 6 in. 4% compression data shows that
the board supported data and the natural sag data are essentially the same (≈3%).
The measured sag is shown in Figure 6.2-1, with the “Natural Sag” representing the minimum
sag and the “Long Term Sag” emulating the maximum sag. The 0% and 4% compression
exhibited no impact from the sag since these were almost fully stretched. The 15%
compression data shows approximately a 60% increase in pressure loss (see solid brown
arrow). The 30% compression minimum sag data shows approximately a 75% increase in
pressure loss. The minimum and maximum sag are shown with the green dotted arrow, with
the maximum sag being about 5% higher. The 45% compression of the minimum sag data
shows approximately a 75% increase in pressure loss and the maximum sag data shows
approximately a 140% increase in pressure loss (see dashed blue arrows).

jhamilton 2/2/12 12:00 PM
Formatted: Highlight
jhamilton 2/2/12 12:00 PM
Formatted: Highlight

Figure 6.2-1. Total Pressure Drop for 6 in. Duct Measurements (Phase 1: Nov. 2005)
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A second set of data was taken on 6/8/09 (Phase 2) to determine the variation that would occur
in different ducts as shown in Figure 6.2-2. Straight and linearly compressed (board supported)
ducts were measured in this set. The intent was to begin to understand differences in different
flexible ducts. In the set of data shown in Figure 6.2-2 the 2005 and 2009 data is within 15% for
the fully stretched condition (0% compression). At 4%, 15%, and 30%, the 2005 data is
approximately twice the data measured on different ducts in 2009. An interesting effect
occurred with the 45% compressed data. The test run measured airflow at 100, 120, 140, and
160 cfm. At 180 cfm (917 fpm), the duct deformed and zigzag occurred as shown by Figure
6.2-3. The duct was originally straight when the velocity of the air through the duct caused it to
suddenly expand. The duct was then re-straightened by the technicians and then
measurements were taken at 110, 130, 150 and 170 cfm (Figure 6.2-3). Note that the pressure
loss increased about 55% for the second set of measurements. The curved lines with the
arrows show the sequence for the data acquisition. The deformation also illustrates how
significant variation can occur in measurements of flexible ducts. As the airflow increases, the
duct is shown to change internally and measurements show that the pressure loss increases.
This would cause the pressure loss to increase at a faster rate with increasing cfm that would
have been observed if no internal deformation occurred. Re-stretching the duct to the fully
stretched configuration for several minutes and then recompressing the duct generally resulted
in matching the original data to about 5% to 10%. The attached CD (Appendix D) contains a
video of the onset of the zigzag effect.

Figure 6.2-2. Total Pressure Drop for 6 in. Straight Duct (Board Supported) Compression
(Phases 1 & 2)
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Figure 6.2-3. Flex Duct Zigzag Effect
The equations for Figure 6.2-2 are shown in Table 6.2-1. The ΔP-30%-09 and ΔP-45%-09 data
are not valid since during the 30% compression data acquisition, the duct suddenly expanded
and formed a zigzag pattern, was straightened back out and then the test resumed. This
created an offset in the 30% and 45% data, caused by a change in the inner lining configuration
of the 6 in. duct.

Table 6.2-1. Equations for 6 in. 2005 (Phase 1) and 2009 (Phase 2) Data
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6.3 Results for 8 in. Duct
The results for the straight run compression done for the 2005 testing (Phase 1) on 8 in. duct
are shown in Figure 6.3-1 for the range from 140 cfm (400 fpm) to 340 cfm (970 fpm). Total
pressure loss for 8 in. maximum stretch flexible duct at 140 cfm (400 fpm) was 0.04 in. H2O per
100 ft, while total pressure loss for 45% compressed long-term sag joist-supported flexible duct
was approximately 1.6 in. H2O per 100 ft. This is an increase in magnitude of 40 times. At 220
cfm (630 fpm) the same configurations showed a magnitude increase of 45 times. As in the 6
in. data, the 8 in. 4% data shows that the board supported data and the natural sag data are the
same.
The measured sag is shown in Figure 6.3-1, with the “Natural Sag” representing the minimum
sag and the “Long Term Sag” emulating the maximum sag. The 0% and 04% compression
again exhibited no impact from the sag since these were almost fully stretched. The 15%
compression data shows approximately a 40% increase in pressure loss (see solid brown
arrow). The 30% compression minimum and maximum sag data shows approximately a 45%
increase in pressure loss (see dotted green arrow) with an additional 100% for long term sag.
The 45% compression of the minimum sag data shows approximately a 50% increase in
pressure loss and the maximum sag data shows approximately a 150% increase in pressure
loss (see dashed blue arrows).
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Figure 6.3-1. Total Pressure Drop for 8 in. Duct Measurements (Phase 1: Oct. 2005)
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Figure 6.3-2 shows the results of three sets of measurements taken with straight flexible duct in
compression. The first measurements were taken in 2005 (Phase 1). The second two sets
were taken in 2009 (Phase 2) on two separate days using identical test sequences. Variations
from 5% to 15%+ are observed in the 2009 data. The 2005 data is within about 20% when fully
stretched, but begins to increase the difference from 4% compression and above. The 45%
compression then returns to closer agreement, around 10% variation between the three sets of
measurements. The equations for Figure 6.3-2 are shown in Table 6.3-1.

Figure 6.3-2. Total Pressure Drop for 8 in. Straight Duct (Board Supported) Compression
(Phases 1 & 2)
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Table 6.3-1. Equations for 8 in. 2005 (Phase 1) and 2009 (Phase 2) Data
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6.4 Results for 10 in. Duct
The results for the straight run compression done for the 2005 testing on 10 in. duct are shown
in Figure 6.4-1 for the range from 200 cfm (370 fpm) to 400 cfm (730 fpm). Pressure loss for 10
in. maximum stretch flexible duct at 200 cfm (370 fpm) was approximately 0.02 in. H2O per 100
ft, while total pressure loss for 45% compressed long-term sag joist-supported flexible duct was
approximately 1.1 in. H2O per 100 ft. This is an increase in magnitude of over 55 times. At 290
(530 fpm) cfm the same configurations showed a magnitude increase of over 50 times. Ten
inch flexible duct again displayed an increase in total pressure drop as both compression and
flow rate increased. As in the 6 in. and 8 in. data, the 10 in. 4% data shows that the board
supported data and the natural sag data are the same.

Figure 6.4-1. Total Pressure Drop for 10 in. Duct (Phase 1)

Figure 6.4-2 shows the results for 10 in. flexible duct for 2005 (Phase 1) and 2009 (Phase 2)
board supported data. The values vary with a large difference (~50%) with 0% compression;
results match very closely at 4% and 15% compression. Results differ by ~30% at 30%
compression. Finally, the data more closely matches at 45% compression (~10% difference).
The equations for Figure 6.4-2 are shown in Table 6.4-1.
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Figure 6.4-2. Total Pressure Drop for 10 in. Straight Duct (Board Supported)
Compression (Phases 1 & 2)
Table 6.4-1. Equations for 10 in. 2005 (Phase 1) and 2009 (Phase 2) Data
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6.5 Results for 12 in. Duct
The results for the straight run board supported compression testing on 12 in. duct are shown in
Figure 6.5-1 at a flow range of 400 (510 fpm) to 1900 cfm (2420 fpm). Pressure loss for 12 in.
maximum stretch flexible duct at 600 cfm (760 fpm) was approximately 0.1 in. H20 per 100 ft,
while total pressure loss for 45% compressed flexible duct was approximately 0.9 in. H 20 per
100 ft. This is an increase in magnitude of 9 times. At 1000 cfm (1270 fpm) the same
configurations for the 2009 data showed an increase from 0.25 in. H20 to 2.3 in. H20 per 100 ft,
or about 9 times. The 0% and 4% compressions showed closer agreement (< 10% differences)
than the larger compressions. The equations for Figure 6.5-1 are shown in Table 6.5-1.

Figure 6.5-1. Total Pressure Drop for 12 in. Straight Duct (Board Supported)
Compression (Phase 2)
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Table 6.5-1. Equations for 12 in. Data (Phase 2)

6.6 Results for 14 in. Duct
The results for the straight run compression testing on 14 in. duct are shown in Figure 6.6-1 at a
flow range of 400 (370 fpm) to 2100 (1960 fpm) cfm. Pressure loss for 14 in. maximum stretch
flexible duct at 800 cfm (750) was 0.10 in. H20 per 100 ft, while total pressure loss for 45%
compressed flexible duct was 0.55 in. H20 per 100 ft. This is an increase in magnitude of 5 to 6
times. At 1500 cfm (1400 fpm) the same configurations showed an increase from 0.30 in. H20
per 100 ft to 2.0 in. H20 per 100 ft, or about 6 to 7 times. The grouping of the data is within
about 10% to 15% on these three samples. The equations for Figure 6.6-1 are shown in Table
6.6-1.
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Figure 6.6-1. Total Pressure Drop for 14 in. Straight Duct (Board Supported)
Compression (Phase 2)
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Table 6.6-1. Equations for 14 in. Data (Phase 2)

A zigzag effect was observed on the 14 in ducts as can be seen by Figure 6.6-2. In this
example the duct went from a straight line duct to the one in the picture in a few seconds. The
gap in the data is likely to be caused by inner liner changes which began in the 30%
compressed data. A movie of this is also included in the attachments (Appendix D).

Figure 6.6-2. Zigzag Effect.
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6.7 Results for 16 in. Duct
The results for the straight run compression testing on 16 in. duct are shown in Figure 6.7-1 at a
flow range of 400 (290 fpm) to 2200 cfm (1580 fpm). Pressure loss for 16 in. maximum stretch
flexible duct at 1000 cfm (715 fpm) was approximately 0.1 in. H20 per 100 ft, while total pressure
loss for 45% compressed flexible duct was approximately 0.4 in. H20 per 100 ft. This is an
increase in magnitude of about 4 times. At 1500 cfm (1075 fpm) the same configurations
showed an increase from approximately 0.2 in. H20 per 100 ft to approximately 0.9 in. H20 per
100 ft, or just over 4 times. The equations for Figure 6.7-1 are shown in Table 6.7-1.

Figure 6.7-1. Total Pressure Drop for 16 in. Straight Duct (Board Supported)
Compression (Phase 2)
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Table 6.7-1. Equations for 16 in. Data (Phase 2)
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Chapter 7 - Discussion
The following summarizes the major findings and recommendations.
7.1 Major Findings
1. Results for 6 in., 8 in. and 10 in. maximum stretch flex duct and rigid sheet metal duct
showed essentially no difference in pressure drop (see Figure 6.1-1). Twelve inch, 14 in.
and 16 in. metal ducts were not in the scope of work.

Figure 6.1-1. (Repeated) Static Pressure Drop in 6, 8, and 10” Maximum Stretch
Configuration Non-Metallic Flexible Duct Compared with
Rigid Sheet Metal Duct (Phase 1)
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2. Analysis of the data showed that the pressure losses increased as compression increased
as shown by Table 7-1. The bold italics red is the work of Weaver (Phase 1) and the
underlined black numbers are the work by Cantrill (Phase 2). The bold black on the bottom
of each box below are the previous correlations by LBNL and Texas A & M (Abushakra et al.
2002, 2004; Culp and Cantrill 2009) appearing in the ASHRAE Handbook (2009: Figure 8,
page 21.7). On this same page is where ASHRAE states not more then 5 feet of flex should
be used.
Table 7.1-1. Summary of Pressure Loss Multipliers
Airflow (Velocity)

150 cfm (760 fpm)

260 cfm (745 fpm)

400 cfm (730 fpm)

600 cfm (765 fpm)

800 cfm (750 fpm)

1000 cfm (715 fpm)

Diameter,
in.

Flex Duct Compression, Percent
4%

15%

30%

45%

2.1 to 3.3

5.2 to 7.8

15.7

21.0

2.1

5.1

9.2

13.3

1.7 to 2.6

4.6 to 7.6

8.7 to 13.6

15.6 to 16.9

1.9

4.2

7.4

10.5

1.5 to 2.5

3.1 to 4.7

6.0 to 7.3

7.9 to 11.7

1.8

3.5

5.9

8.4

1.6 to 1.9

3.8 to 4.0

5.9 to 7.0

8.0 to 10.7

1.5

2.9

4.8

6.8

1.3

2.7 to 2.8

4.1 to 4.2

5.2 to 5.3

1.4

2.5

4.0

5.5

1.4

2.2 to 2.5

3.2 to 4.1

4.7

1.3

2.2

3.3

4.5

6 in.

8 in.

10 in.

12 in.

14 in.

16 in.

Italic Bold Red: Phase 1 (Weaver)
Underlined Black: Phase 2 (Cantrill)
Bold Back: Handbook Equation
The amount of variance between measurements was estimated to be around ±20% to ±30%.
Variations in pressure loss can be expected for the following reasons:
•

Duct diameters are not the same. A variation has been reported by manufacturers that
variations of up to 0.25 in. or larger occur with different manufacturers. Although a
variety of reasons for this have been stated, the net effect is a reduction in pressure loss
for the slightly larger sizes.

•

Non-uniform compression. Establishing uniform compression is difficult in the best of
circumstances with ducts having the outer insulation and duct sleeve installed. This
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insulation acts as a force to reduce the inflation of the inner liner.
•

Different materials. Manufacturers use a variety of inner liner materials and coil
attachment processes.

•

High flow deformation. Although this was not viewed directly by inspecting the inner
liner, when the duct airflow is taken to the level where the duct deforms to a zigzag type
of configuration and then is re-straightened, the duct pressure loss has been seen to
increase ~20%..

3. The 0% and 4% compression exhibited no impact from the sag since these were almost fully
stretched (Figures 6.2-1, 6.3-1, and 6.4-1). The 15% compression data shows
approximately a 60% increase in pressure loss. The 30% compression minimum sag data
shows approximately a 75% increase in pressure loss with the maximum sag being
anywhere from 5% to 100 % higher. The 45% compression of the minimum sag data shows
approximately a 75% increase in pressure loss and the maximum sag data shows
approximately a 140% increase in pressure loss.
4. At roughly 900 fpm the flex duct becomes unstable (Figure 6.2-1). As velocity increases the
flex duct changes internally with zigzag occurring, and measurements show that the
pressure loss increases. See Appendix D for a video of zigzag.

7.2 Recommendations
7.2.1 ASHRAE Handbook
1. The absolute roughness of galvanized steel rigid sheet metal and flex duct fully extended in
the ASHRAE Handbook are 0.0003 ft (Medium Smooth Roughness Category) and 0.003 ft
(Medium Rough) (ASHRAE 2009; Table 1, page 21.6). It is recommended the flex duct fully
extended be listed as “Medium Smooth.”
2. It is recommended that the “Pressure Loss Correction Factor for Flexible Duct Not Fully
Extended” figure in the Duct Design chapter (ASHRAE 2009: Fig. 8, page 21.7) be retained
with the flex duct range expanded from 6 in. to 16 in. to 4 in. to 24 in. (Figure 7-1). Dash
lines are those extrapolated.
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Figure 7.2-1. Pressure Drop Correction Factor for Flexible Duct Not Fully Extended

7.2.2 ACCA Residential Duct Systems - Manual D
1. The ACCA Manual D should have a figure (such as Figure 7.2-1) or a table (Table 7.2-2)
that shows the increase in pressure drop as flex duct is compressed. Table 7.2-2 is based
on Equation 7-1. Figure 7.2-1 is a graphical representation of the effect of flexible duct
compression on pressure drop at 500 fpm from fully extended to 30% compression.
(7-1)
with

(7-2)

where
PDCF = pressure drop correction factor
rc = compression ratio, dimensionless
D = flexible duct diameter, in.
L = installed duct length, ft
LFE = duct length fully extended, ft
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Table 7.2-2. Pressure Drop Correction Factor
Flex Duct Compression

Duct
Diameter

0%

4%

15%

30%

45%

4 in.

1.0

2.4

6.3

11.5

16.8

6 in.

1.0

2.1

5.1

9.2

13.3

8 in.

1.0

1.8

4.2

7.4

10.5

10 in.

1.0

1.7

3.5

5.9

8.4

12 in.

1.0

1.5

2.9

4.8

6.8

14 in.

1.0

1.4

2.5

4.0

5.5

16 in.

1.0

1.3

2.2

3.3

4.5

18 in.

1.0

1.2

1.9

2.8

3.7

20 in.

1.0

1.2

1.7

2.4

3.1

22 in.

1.0

1.1

1.5

2.1

2.6

24 in.

1.0

1.1

1.4

1.8

2.3

Figure 7.2-2. Effect of Flexible Duct Compression
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2. The pressure drop difference at 500 fpm between ACCA’s Chart 7 and ASHRAE’s base
Friction Chart [absolute roughness (0.0003 ft) and standard air density (0.075 lbm/ft3)] is
shown by Figure 7.2-3. The chart proportions would be the same for other velocities.
Values for ACCA were read from their Chart 7. The ASHRAE base Friction Chart values
were calculated by an algorithm in ASHRAE’s Duct Fitting Database, which are
Equations 18 and 19 on page 21.6 of the 2009 ASHRAE Handbook.
The difference between Chart 7 in ACCA Manual D (Flexible, Spiral Wire Helix Core
Ducts ) when compared to a base Friction Chart, and the base Friction Chart multiplied
by Equation 7-1 for 4% and 15% compression is as follows:
a. For duct sizes less than 9 in., the ACCA Manual D pressure loss values represent
less than 4% compression.
b. For the 9 in. duct size, the ACCA Manual D pressure loss values represent about a
4% compression.
c. For duct sizes 10 in. and greater, the ACCA Manual D pressure loss values
represent more than 4% compression and less than 15% compression.
d. For the 20 in. duct size, the ACCA Manual D pressure loss values represent a 15%
compression.

Figure 7.2-3. ASHRAE / ACCA Pressure Loss Comparison
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3. Add charts which show the pressure loss per 100 feet for each of the major compression
values. This includes 0%, 4%, 15%, 30% and 45%. This would be very useful for
graphically showing the pressure drop increase that occurs with increased compression.
7.2.3 Air Distribution Institute (ADI)
1. The ADI “Duct Size Calculator” should be expanded to include 4 in., 18 in., 20 in., and 22 in.
2. It is recommended the title of the calculator be changed from “Duct Size Calculator” to
“Flexible Duct Size Calculator.”
7.2.4 General
1. Flexible duct should be installed in a fully stretched or as close as reasonable, but not more
than 4% compression. One challenge that the industry faces is that improperly installed
flexible duct is difficult to detect, since compression is difficult to see or measure when
installed.
2. Flexible ducts should not be compressed or forced through constrained building features
since this will also increase the pressure loss by choking the airflow.
3. Abushakra et al. (2002) show that loss coefficients for bends in flexible ductwork vary widely
from condition to condition, with no uniform or consistent trends. Loss coefficients vary from
a low of 0.87 to a high of 3.27. Flexible duct elbows should not be used in lieu of rigid
elbows. For comparison purposes an 8 in. die stamped 90º elbow with a centerline r/D ratio
of 1.5 the loss coefficient is 0.11.
4. Flexible ducts should be sealed properly. Tape and mastic used to close and seal flexible
air ducts and flexible air connectors shall be listed and labeled to UL 181B, Part 1 or Part 2
and shall be marked “181B-FX” for pressure-sensitive tape or “181B-M” for mastic.
Mechanical fasteners for use with nonmetallic flexible air ducts shall be either stainless-steel
worm-drive hose clamps or non-metallic straps listed and labeled to UL 181B, Part 3, and
marked “181B-C.” Non-metallic mechanical fasteners shall have a minimum tensile strength
rating of 150 lb. force. When non-metallic mechanical fasteners are used, beaded fittings
are required, and the maximum duct positive operating pressure shall be limited to 6 in. w.c.
5. As a subject for future work, it is recommended that ASHRAE study actual installations. As
part of the preparation for this project, numerous housing and industrial installations were
reviewed. In this limited survey, it was found that every installation was not in compliance
with Manual D and ADC (2003) requirements.
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Symbols and Subscripts
A
An

=
=

Area, ft2 (m2)
Nozzle throat area, ft2 (m2)

Cn

=

Nozzle discharge coefficient, dimensionless

D

=

Diameter, in. (mm)

d

=

Nozzle throat diameter, in. (m)

Lx-x’

=

Length of duct between planes, ft (m)

Pb

=

Barometric pressure, in. Hg (kPa)

Pe

=

Saturated vapor pressure of ambient air, in. Hg (kPa)

Pp

=

Partial vapor pressure of ambient air, in. Hg (kPa)

P

=

Static pressure, in. H2O (Pa)

P5

=

Static pressure recorded before nozzle bank, in. H2O (Pa)

Q

=

Volume flow rate, cfm (L/s)

Red

=

Reynolds number at nozzle throat diameter, dimensionless

T

=

Temperature, ºF (ºC)

Twb

=

Wet-bulb temperature of air within laboratory, °F (°C)

Yn

=

Nozzle expansion factor, dimensionless

ΔPn

=

Static pressure difference across nozzle, in. H20 (Pa)

α

=

Ratio of absolute nozzle pressure to absolute approach pressure, dimensionless

µ
ρ

=
=

Dynamic pressure of air, lbm/ft-s (Pa-s)
Air density, lbm/ft3 (kg/m3)

Subscripts
amb
d
db
dp
n
wb
1,2,5,6

ambient air
duct
dry-bulb
dew-point
nozzle
wet-bulb
planes
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Appendix A – Test Apparatus
A.1 General
The test apparatus was designed to allow testing to range from approximately 50 cfm to 5000
cfm. To accomplish this, two chambers were constructed to perform the needed airflow
measurements. The small chamber was designed to provide up to 800 cfm and was used for
duct diameters of 6 in., 8 in. and 10 in. The large chamber was designed to allow up to 5000
cfm and was used for duct diameters of 12 in., 14 in. and 16 in.

Figure A.1-1. Test setup (Figure 5.2-1 repeated)
The test apparatus is a blow-through system as shown by Figure A.1-1. This system was
constructed following the requirements of ASHRAE Standard 120. Computer control using a
National Instruments input/output control board in a personal computer was used to process all
measurements and to control the VFD to supply the required cfm of air through the system.
A.2 Small Chamber
The small nozzle chamber (2 ft diameter x 5 ft length) was constructed to specifications set forth
in Section 7 of ASHRAE Standard 120. The chamber (Figure A.2-1) utilizes two flow nozzles, a
2.5 in. and a 5 in. The nozzles are ANSI-24c compliant, using a low beta ratio design as
specified in Section 6 of ASHRAE Standard 120. Sixteen (16) gauge galvanized steel was used
for the shell of the chamber, and the nozzle plate was ¼ in. steel plate. The chamber has six
flow straightness made from perforated steel, three upstream and three downstream of the
nozzle board. The perforations have ½ in. diameter holes equally spaced. The straighteners
were welded perpendicularly into the shell of the chamber, each equally spaced 2 in. from one
another. A 14 in. x 18 in. access door was cut into the chamber to allow nozzle access. The
seams around the door used a rubber gasket in conjunction with silicone sealant to make the
door air tight. A rubberized coating was applied to the chamber after completion to fill any
surface leaks, and improve the aesthetics of the unit. Twenty (20) gauge galvanized steel
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transitions were designed to transition the air from the blower cabinet to the nozzle chamber.
The chamber uses three interchangeable nose cones to transition the air into the inlet duct.
These nose cones allow the chamber to be adapted to 6 in., 8 in., and 10 in. ducts.

Figure A.2-1. Small Nozzle Chamber and Associated Transition Pieces
The VFD Controller and the Pressure Transducer Panel are shown in Figure A.2-2. A computer
controlled variable frequency drive (VFD) adjusts the airflow. The VFD provides for varying the
fan RPM to provide a range of 50 to 800 cfm. A voltage signal produced from one of the analog
output (AO) channels of the DAQ card controls the VFD. It then delivers an operating RPM
proportional to that voltage. Figure A.2-3 shows a picture of the data acquisition system (DAQ)
with the airflow chamber, computer monitor and sensor cabinets.

Figure A.2-2. Variable Frequency Drive
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Figure A.2-3. Data Acquisition System

A.3 Large Chamber
The large chamber is approximately 12 ft long, 60 in. diameter and weighs over 1200 pounds.
This chamber was designed to provide over 6000 cfm of air. Figure A.3-1 shows the
construction of the chamber. The chamber is 16 gauge galvanized steel built in eight sections.
The cylindrical sections have a two inch angle ring welded to the chamber. A urethane gasket
is between sections, and the angle rings are connected by ¼ in. bolts. The interior and exterior
surfaces are painted. The nozzle board consists of seven nozzles: one 7 in., two 6 in., two 4 in.
and two 3” bore. Three flow straightening screens are installed on each side of the nozzle
board.

Figure A.3-1. Large Chamber
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The identical control system was used on the small chamber setup as the large chamber. The
VFD was a Toshiba 30kW unit with a 480 VAC input. A 15 HP motor blower assembly supplied
air to the large chamber as shown by Figure A.3-2.

a. Toshiba VFD

b. Blower Assembly

Figure A.3-2. Large Chamber VSD and Blower

The layout of the nozzles is shown in Figure A.3-3. With two 6 in. nozzles, airflow of over 2000
cfm was obtained. With one 3 in. nozzle the chamber provides a low flow of 100 cfm. Although
the chamber was only operated up to 3000 cfm with all nozzles open the chamber is designed
to deliver 6000 cfm. These nozzles were purchased from the Helander Metal Spinning
Company.

Figure A.3-3. Large chamber nozzle plate
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A.4 Sensors
An array of Dwyer Series 607 pressure transmitters were mounted in a panel as shown by
Figure A.4-1. These 4 – 20 mA transmitters produce a current proportional to the amount of
applied pressure. A 249.0 Ω resistor (±0.25%) converts the current loop outputs from the
sensors to voltage inputs to the Data Acquisition System (DAQ). The DAQ processes the
voltages and the program in the computer performs the requisite calculations and display
functions.

Figure A.4-1. Static Pressure Sensor Array and DAQ Input Block
The static pressure measurement in the system occurs through pressure taps set up in
piezometer rings. Each piezometer ring utilizes four equally spaced static pressure taps around
the circumference of the test duct. Four taps are set at 90° from each other and connected to
the same instrument air line to the pressure sensor. In this manner any small variation between
pressure taps averages out. ASHRAE Standard 120 requires that each tap within the ring
record a static pressure value ±2% in reference to one another, be spaced 90° around the
circumference of the duct from one another, and be located on the same cross-sectional plane.
The piezometer rings used in this experiment satisfy the requirements set forth in ASHRAE
Standard 120.
The rings were constructed from 24-gauge copper plate and 1/4 in. outside diameter copper
tubing. The copper plate provides excellent malleability along with the ability to shape to
various duct curvature. The copper tubing provides a tight seal when covered with 1/8 in.
silicone tubing. Fabrication of the piezometers began by cutting the copper sheet into
rectangles measuring approximately 3 in. x 3 in. This size provides sufficient area to shape to
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duct curvature while still fitting all four taps around 6 in. to 16 in. ducts. The copper tubing was
cut into several 1 in. lengths using a tubing cutter. The drill hole in the Cu plate was deburred
and squared with the surface. The tubing was then soldered to the Cu plate centered on the
hole. The basic parts are shown below in Figure A.4-2. A complete and installed piezometer
ring can be viewed in Figure A.4-3.

Figure A.4-2. Raw Materials for Piezometer Ring Tap

Figure A.4-3. Piezometer Ring and Temperature Sensor
The piezometer rings were checked to ensure that they satisfy the requirements of ASHRAE
Standard 120-1999, section 6.2.6.1, which states that each tap must measure within ±2% of the
others in the ring. To check the pressure of each tap, three of the four taps were sealed off
using short lengths of tubing with one end plugged. The pressure line was connected to the
remaining tap and then a set of ten data points were measured for that tap. Each tap was
tested in sequence with the same setting for airflow. Ten (10) data points were recorded for
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each tap. The average for each tap was determined and then the four averaged values were
compared. All taps were within ±2% of one another.
The temperature measurement throughout the test run uses two silicon-junction transistor type
devices located at: the beginning and end of the test section. The sensor located in the nozzle
chamber at Plane 5 was a General Eastern combination dry-bulb/dew-point instrument
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Appendix B – Computation Fluid Dynamics
B.1 Background
Flexible ducts were modeled and simulated under computational fluid dynamics (CFD) with the
project starting in August 2005. The objective of the study was to determine the optimum
flexible duct modeling geometry and CFD simulation method. A validated and verified CFD
model has the capacity to eliminate the time and cost issues associated with laboratory tests.
The verified model can then be used for design purposes and to understand the behavior of
airflow inside ducts. Six in., 8 in. and 10 in. diameter flexible ducts were simulated under
various compression factors and volumetric airflow scenarios (Table B.1-1). Level of agreement
between the simulated and measured data varied depending on the duct diameter and the
compression factor. Parametric tests of duct geometry and turbulence model were conducted
to explain the discrepancies between the simulated and measured data.
CFD methodology was applied to different duct types and fittings by several researchers
(Rechia et al. 2007; Koskela 2004; Gan & Riffat 1995; Shao & Riffat 1995). Taghavi et al.
(2007) simulated flexible ducts including 90º and 180º bends. Previous studies on duct CFD
simulations used the k-ε turbulence model family which is a Reynolds Averaged Navier-Stokes
equation (RANS). Our study included the k-ε models as well as other turbulence models to
check their accuracy on flexible ducts. Model details and simulation results of 6 in. duct are
presented in two publications (Uğursal and Culp 2006, 2007).
Table B.1-1. Volumetric Airflows Used in the Study
cfm

70

80

90

100

110

120

130

140

150

160

ft/s

6.0

6.8

7.7

8.5

9.4

10.2

11.1

11.9

12.8

13.6

cfm

140

160

180

200

220

240

260

280

300

320

ft/s

6.7

7.7

8.6

9.6

10.5

11.5

12.5

13.4

14.4

15.3

cfm

200

220

240

260

280

300

320

340

360

380

400

ft/s

6.1

6.7

7.3

8.0

8.6

9.2

9.8

10.4

11.0

11.6

12.2

6 in.

8 in.

10 in.

B.2 Methodology
CFD simulations used duct diameters, compression factors and volumetric airflows which
corresponded with the measured data. The measured data compared to the CFD calculated
values were taken first and then compared to the CFD calculations. CFD models were
considered to be well-performing when the simulation results fell within 3% of the measured
data, which is the acceptability margin for measurement errors. Table B.2-1 presents the
measured data which is used for the comparisons.
The super computer at Texas A&M University was used for the computations of this study. The
K2 machine, which was used in the study, has 64 processors of 1000 MFLOPS floating speed
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with 64 GB of shared memory. Four processors in parallel with up to 2 GB memory were used
which took approximately three hours for each volumetric airflow simulation to converge.
Table B.2-1. Measured Total Pressure Loss Data (in. H2O) This will be the data used on
the Air Duct Calculator flex duct equivalent scale
cfm
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70

80

90

100

110

120

130

140

150

160

0.041

0.054

0.064

0.081

0.093

0.110

0.127

0.144

0.166

0.185

0.105

0.140

0.176

0.220

0.270

0.324

0.385

0.443

0.513

0.596

0.269

0.343

0.454

0.547

0.672

0.809

0.958

1.127

1.287

1.468

0.470

0.650

0.856

1.051

1.332

1.596

1.855

2.159

2.552

3.011

140

160

180

200

220

240

260

280

300

320

0.039

0.049

0.062

0.074

0.088
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0.574

0.716
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B.3 CFD 3-D Flexible Duct Models
Figure B.3-1 shows the simulated 3-D model, which consisted of a 5 ft long flexible section and
2 ft long sheet metal end sections. Pressure differentials from different sections of the 5 ft long
portion were converted to in. H2O/100 ft values and then compared to the measured data. The
3 ft long section is a well-developed flow region which is also free of end effects of the duct
profile change. Comparison of the simulation results from three regions showed that the 3 ft
long section presented closest results to the measured data. Data presented in this report are
based on the 3 ft long section.
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In the first phase of the study, the 3-D geometry, which represented the fully inflated blowthrough flexible duct condition, was modeled for 6 in. duct. The 30% compressed and
maximum stretched ducts showed the closest proximity to the measured data. However, the
4% and 15% compressed duct simulations presented deviations from the measured data. The
same methodology was applied to 8 in. duct and similar results were obtained. Fifteen percent
(15%) compressed 10 in. duct also presented similar discrepancies. In the second phase, 3-D
duct geometry and turbulence models were further investigated as potential sources of error.
Those geometries involve helical and periodic (non-helical) circular and triangular wall sections.
Duct geometries are explained in detail as follows. The inner core of a flexible duct was
modeled. This model is composed of a two-ply, polyester inner wall with a helix shaped steel
wire for the structural integrity of the duct. Fiberglass insulation and the metalized vapor barrier
layers covered the inner core. The exterior two layers were not included in the model because
the polyester inner wall is adequate to represent the boundary layer geometry. In the fully
stretched condition, the helix core extends a distance of 1.5 in. along the longitudinal axis at
each full rotation (360°). The compression factors (4%, 15%, and 30%) were determined based
on the percentage of contraction from the fully stretched condition.
The modeled geometries of 6 in. and 8 in. ducts are 9 ft long with a 5 ft long flexible section in
the middle and 2 ft long sheet metal end sections (Figure B.3-1). The 10 in. model is composed
of 3 ft long flexible section instead of a 5 ft long. A 2 ft long section was added to the model at
the inlet and at the outlet to emulate the laboratory setup.

Figure B.3-1. 5 ft Flexible Duct Model with 2 ft End Sections

Six different wall geometries were used at different stages of this study (Figure B.3-2). Gambit
2.2.30 software was used to generate the 3-D geometries and the mesh. The generated mesh
was then exported to Fluent 6.2.16 for CFD simulations. The central core consists of structural
mesh with linear hexahedral elements, whereas, the near-wall region consists of unstructured
mesh with tetrahedral, pyramidal, and wedge elements to ensure the geometric representation
of the wall region. The number of cells in a model varied between 1,300,000 to 1,600,000
depending on the duct diameter and the compression factor.
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Figure B.3-2. Parametric Geometry Test for 15% Compressed Duct (a: Helical-circular, b:
Helical-triangular, c: Helical-circular-alternative, d: Periodic-circular, e:
Periodic-triangular, f: Periodic-triangular-alternative)
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B.4 Comparison to Laboratory Data
The key in the CFD analysis was to ensure the solution convergence. Uğursal and Culp (2007)
showed the effect of numerous iterations on the accuracy of the CFD results. Figure B.4-1
illustrates how the residuals of the kinetic energy (k) and turbulence dissipation rate (ε) changes
as a function of the number of numeric iterations. On average, the solutions converged after
130 iterations to within a preset error band for the region of interest.

Figure B.4-1. Residuals of k and ε based on the Number of Iterations

The standard k-ε model was used for the simulations presented in this section. The RNG k-ε
model was used in the 10 in. duct as a part of the parametric study of turbulence models. Total
pressure values of the simulation domain were taken from the data points which are on the
central longitudinal axis. Data points were located based on the travel distance of the helix core
at each full turn. Figure B.4-2 shows the total pressure values at each data point inside the
flexible as well as the straight end sections. Figure B.4-3 shows the change in total pressure
between the two preceding data points. This figure shows that total pressure change stabilizes
after 2 ft into the flexible section which indicates a well-developed flow region.
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Figure B.4-2. Total Pressure Drop for 15% Compressed 6 in. Duct along Central Axis

Figure B.4-3. Total Pressure Difference between Two Preceding Points

Simulation results of 6 in. duct pressure differentials are shown in Figure B.4-4 in comparison
with the measured data. The 30% compressed and maximum stretched ducts showed close
agreement with the measured data. However, discrepancy exists for 4% and 15% compressed
ducts. The 8 in. duct showed similar behavior for the same compression factors (Figure B.4-5).
The 10 in. duct was modeled for 15% compression and it also showed a similar discrepancy
(Figure B.4-6). The total pressure values and differences between simulated and measured
data are presented in Tables B.4-1 and B.4-2.
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Figure B.4-4. Total Pressure Drop in 6 in. Duct based on Volumetric Airflow

Figure B.4-5. Total Pressure Drop in 8 in. Duct Based on Volumetric Airflow
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Figure B.4-6. Total Pressure Drop in 10 in. Duct Based on Volumetric Airflow
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Table B.4-1. Simulated ΔP (normalized to in. H2O/100 ft) for Three CFD Duct Types
cfm

6
in.

70

80

90

100

110

120

130

140

150

160

0.073

0.087

0.103

0.120

0.133

0.150

0.167

0.183

0.200

0.213

0.247

0.317

0.397

0.483

0.577

0.680

0.793

0.913

1.043

1.177

0.557

0.707

0.873

1.047

1.253

1.463

1.633

1.867

2.103

2.353

0.573

0.770

0.960

1.163

1.380

1.613

1.870

2.123

2.406

2.716

140

160

180

200

220

240

260

280

300

320

0.080

0.096

0.113

0.128

0.144

0.161

0.179

0.195

0.212

0.230

0.195

0.251

0.314

0.382

0.448

0.535

0.616

0.701

0.812

0.900

0.338

0.438

0.540

0.652

0.778

0.912

1.052

1.206

1.364

1.541

0.437

0.550

0.693

0.827

0.983

1.150

1.253

1.427

1.613

1.817

cfm

200

220

240

260

280

300

320

340

360

380

400

ΔP for
15%
in 2 ft

0.454

0.352

0.434

0.452

0.531

0.900

0.698

0.785

0.833

0.909

0.992

ΔP for
Max
Str.
in 3 ft
ΔP for
4%
in 3 ft
ΔP for
15%
in 3 ft
ΔP for
30%
in 3 ft
cfm

8
in.

10
in.

ΔP for
MaxStr.
in 3 ft
ΔP for
4%
in 3 ft
ΔP for
15%
in 3 ft
ΔP for
30%
in 3 ft
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Table B.4-2. ΔP Difference (Normalized to in. H2O/100 ft) between CFD Simulations and
Laboratory Experiments based on 3 ft and 2 ft duct lengths (ΔPCFD - ΔPLab)
cfm

6
in.

70

80

90

100

110

120

130

140

150

160

Max
Stretch

0.032

0.033

0.039

0.040

0.040

0.040

0.040

0.039

0.034

0.028

4%

0.141

0.177

0.221

0.263

0.307

0.356

0.408

0.470

0.531

0.581

15%

0.288

0.364

0.420

0.500

0.582

0.654

0.675

0.739

0.816

0.885

30%

0.103

0.120

0.104

0.112

0.048

0.018

0.015

0.036

0.145

0.293

cfm

140

160

180

200

220

240

260

280

300

320

0.041

0.047

0.051

0.0540

0.057

0.057

0.059

-

-

-

8

Max
Stretch

in.

4%

0.126

0.162

0.201

0.240

0.277

0.331

0.375

-

-

-

15%

0.154

0.194

0.233

0.274

0.316

0.353

0.402

0.449

0.498

0.556

30%

0.092

0.099

0.119

0.111

0.114

0.111

0.016

-.003

-.046

0.064

cfm

200

220

240

260

280

300

320

340

360

380

400

15%

0.359

0.236

0.294

0.286

0.334

0.678

0.439

0.494

0.502

0.539

0.579

10
in.

The initial 3-D modeling efforts of this study showed that wall geometry has a dominating effect
on the total pressure losses inside the simulation domain. The first set of simulations (Figures
B.4-4 through B.4-6) was conducted using the idealized fully rounded wall geometry which
corresponds with the fully inflated blow through configuration. Alternative wall geometry of 10
in. duct which has an extra cusp in each segment was created (Figure B.3-2c). This geometry
is closer to the real-life condition of flexible ducts.
The objective of the wall-geometry study is to determine the shape of the duct wall which gives
accurate results without increasing the geometric and computational complexity. Four different
versions of 8 in. 15% compressed duct were created (Figures B.3-1a, B.3-1b, B.3-1d, and B.31e). The first comparison is between the helical and periodic (non-helical segments)
geometries. Periodic geometry is considerably easier to model and takes less computational
time to solve. In addition, it allows two-dimensional CFD models. On the other hand, helical
geometry can be solved only in three-dimensional models. The second comparison is between
circular and triangular geometries. Figure B.4-9 shows that triangular wall geometry is
considerably more accurate than the circular wall. This is because sharp edges are more
typical to a compressed flexible duct wall. In order to further test this effect, an extra cusp was
introduced to the triangular wall (Figure B.3-2f). This CFD model is able to simulate airflow in 8
in. ducts within 5-10% of the measured data.
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in. ducts within 5-10% of the measured data.
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Figure B.4-7. Parametric Study of Pressure Loss in 15% 8 in. Duct
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B.5 CFD Summary
Standard k-ε turbulence model was used to simulate maximum stretched, 4%, 15% and 30%
compressed 6 in. and 8 in. flexible ducts. Standard and RNG k-ε models were used to simulate
10 in. 15% compressed flexible duct. Model domains (3 ft long for 6 in. and 8 in. ducts and 2 ft
long for 10 in. duct) which are free of end effects were used in the pressure loss calculations.
Simulations showed agreement for the maximum stretched and 30% compressed 6 in. and 8 in.
ducts. However, considerable discrepancy existed for 4% and 15% compressed ducts. Similar
discrepancy existed for the 15% compressed 10 in. duct. The RNG k-ε model which was also
used by Taghavi et al. (2007) presented closer agreement with the measured data.
The second part of the study focused on explaining the discrepancy by creating more realistic
wall geometries. Parametric studies on the 15% compressed 8 in. duct wall geometry showed
that modeling helical geometries do not improve simulation results. Periodic geometry with
triangular wall generated the closest agreement with the measured data. The reason is that
triangular wall geometry with extra cusp better represents the irregular real-world character of
the flexible ducts.
Finally, CFD method has the potential to accurately simulate airflow in complex flexible duct
conditions once the discrepancies are explained. Determining pressure losses in various
flexible duct installations are critical to improving comfort, conserving energy and increasing
equipment life.
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Appendix C – File Illustrating Zigzag Effect

Herman Behls 5/1/11 9:50 AM

You will need either quick time or VLC media player software to see the movie.

Deleted: CD

Figure C.1-1. Zigzag Effect (Duplicate of Figure 6.2-2)
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Table 4. Microorganisms associated with airborne transmission*
Fungi
Numerous reports
in health-care
facilities
Atypical,
occasional reports

Airborne in nature;
airborne
transmission in
health care settings
not described
Under investigation

Bacteria

Viruses

Aspergillus spp.+
Mucorales (Rhizopus spp.)97, 115

Mycobacterium
tuberculosis+

Measles (rubeola) virus168-170
Varicella-zoster virus162-166

Acremonium spp.105, 206
Fusarium spp.102
Pseudoallescheria boydii100
Scedosporium spp.116
Sporothrix cyanescens¶118
Coccidioides immitis125
Cryptococcus spp.121
Histoplasma capsulatum124

Acinetobacter spp.161
Bacillus spp.¶160, 207
Brucella spp.**208-211
Staphylococcus aureus148, 156
Group A Streptococcus151
Coxiella burnetii (Q fever)212

Smallpox virus (variola)§188, 189
Influenza viruses181, 182
Respiratory syncytial virus183
Adenoviruses184
Norwalk-like virus185
Hantaviruses193, 195
Lassa virus205
Marburg virus205
Ebola virus205
Crimean-Congo virus205

Pneumocystis carinii131

—

—

* This list excludes microorganisms transmitted from aerosols derived from water.
+ Refer to the text for references for these disease agents.
§ Airborne transmission of smallpox is infrequent. Potential for airborne transmission increases with patients who are effective disseminators
present in facilities with low relative humidity in the air and faulty ventilation.
¶ Documentation of pseudoepidemic during construction.
** Airborne transmission documented in the laboratory but not in patient-care areas

3. Heating, Ventilation, and Air Conditioning Systems in Health-Care
Facilities
a. Basic Components and Operations
Heating, ventilation, and air conditioning (HVAC) systems in health-care facilities are designed to a)
maintain the indoor air temperature and humidity at comfortable levels for staff, patients, and visitors;
b) control odors; c) remove contaminated air; d) facilitate air-handling requirements to protect
susceptible staff and patients from airborne health-care–associated pathogens; and e) minimize the risk
for transmission of airborne pathogens from infected patients.35, 120 An HVAC system includes an
outside air inlet or intake; filters; humidity modification mechanisms (i.e., humidity control in summer,
humidification in winter); heating and cooling equipment; fans; ductwork; air exhaust or out-takes; and
registers, diffusers, or grilles for proper distribution of the air (Figure 1).213, 214 Decreased performance
of healthcare facility HVAC systems, filter inefficiencies, improper installation, and poor maintenance
can contribute to the spread of health-care–associated airborne infections.
The American Institute of Architects (AIA) has published guidelines for the design and construction of
new health-care facilities and for renovation of existing facilities. These AIA guidelines address indoor
air-quality standards (e.g., ventilation rates, temperature levels, humidity levels, pressure relationships,
and minimum air changes per hour [ACH]) specific to each zone or area in health-care facilities (e.g.,
operating rooms, laboratories, diagnostic areas, patient-care areas, and support departments).120 These
guidelines represent a consensus document among authorities having jurisdiction (AHJ), governmental
regulatory agencies (i.e., Department of Health and Human Services [DHHS]; Department of Labor,
Occupational Safety and Health Administration [OSHA]), health-care professionals, professional
organizations (e.g., American Society of Heating, Refrigeration, and Air-Conditioning Engineers
[ASHRAE], American Society for Healthcare Engineering [ASHE]), and accrediting organizations (i.e.,
Joint Commission on Accreditation of Healthcare Organizations [JCAHO]). More than 40 state
agencies that license health-care facilities have either incorporated or adopted by reference these
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guidelines into their state standards. JCAHO, through its surveys, ensures that facilities are in
compliance with the ventilation guidelines of this standard for new construction and renovation.

Figure 1. Diagram of a ventilation system*

Outdoor air and recirculated air pass through air cleaners (e.g., filter banks) designed to reduce the concentration of airborne
contaminants. Air is conditioned for temperature and humidity before it enters the occupied space as supply air. Infiltration is
air leakage inward through cracks and interstitial spaces of walls, floors, and ceilings. Exfiltration is air leakage outward
through these same cracks and spaces. Return air is largely exhausted from the system, but a portion is recirculated with fresh,
incoming air.
* Used with permission of the publisher of reference 214 (ASHRAE)

Engineering controls to contain or prevent the spread of airborne contaminants center on a) local
exhaust ventilation [i.e., source control], b) general ventilation, and c) air cleaning.4 General ventilation
encompasses a) dilution and removal of contaminants via well-mixed air distribution of filtered air, b)
directing contaminants toward exhaust registers and grilles via uniform, non-mixed airflow patterns, c)
pressurization of individual spaces relative to all other spaces, and d) pressurization of buildings relative
to the outdoors and other attached buildings.
A centralized HVAC system operates as follows. Outdoor air enters the system, where low-efficiency
or “roughing” filters remove large particulate matter and many microorganisms. The air enters the
distribution system for conditioning to appropriate temperature and humidity levels, passes through an
additional bank of filters for further cleaning, and is delivered to each zone of the building. After the
conditioned air is distributed to the designated space, it is withdrawn through a return duct system and
delivered back to the HVAC unit. A portion of this “return air” is exhausted to the outside while the
remainder is mixed with outdoor air for dilution and filtered for removal of contaminants.215 Air from
toilet rooms or other soiled areas is usually exhausted directly to the atmosphere through a separate duct
exhaust system. Air from rooms housing tuberculosis patients is exhausted to the outside if possible, or
passed through a HEPA filter before recirculation. Ultraviolet germicidal irradiation (UVGI) can be
used as an adjunct air-cleaning measure, but it cannot replace HEPA filtration.
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b. Filtration
i. Filter Types and Methods of Filtration
Filtration, the physical removal of particulates from air, is the first step in achieving acceptable indoor
air quality. Filtration is the primary means of cleaning the air. Five methods of filtration can be used
(Table 5). During filtration, outdoor air passes through two filter beds or banks (with efficiencies of
20%–40% and >90%, respectively) for effective removal of particles 1–5 µm in diameter.35, 120 The
low-to-medium efficiency filters in the first bank have low resistance to airflow, but this feature allows
some small particulates to pass onto heating and air conditioning coils and into the indoor
environment.35 Incoming air is mixed with recirculated air and reconditioned for temperature and
humidity before being filtered by the second bank of filters. The performance of filters with <90%
efficiency is measured using either the dust-spot test or the weight-arrestance test.35, 216

Table 5. Filtration methods*
Basic method
Straining
Impingement
Interception
Diffusion
Electrostatic

Principle of performance
Particles in the air are larger than the openings between the
filter fibers, resulting in gross removal of large particles.
Particles collide with filter fibers and remain attached to the
filter. Fibers may be coated with adhesive.
Particles enter into the filter and become entrapped and
attached to the filter fibers.
Small particles, moving in erratic motion, collide with filter
fibers and remain attached.
Particles bearing negative electrostatic charge are attracted to
the filter with positively charged fibers.

Filtering efficiency
Low
Low
Medium
High
High

* Material in this table was compiled from information in reference 217.

The second filter bank usually consists of high-efficiency filters. This filtration system is adequate for
most patient-care areas in ambulatory-care facilities and hospitals, including the operating room
environment and areas providing central services.120 Nursing facilities use 90% dust-spot efficient
filters as the second bank of filters,120 whereas a HEPA filter bank may be indicated for special-care
areas of hospitals. HEPA filters are at least 99.97% efficient for removing particles >0.3 µm in
diameter. (As a reference, Aspergillus spores are 2.5–3.0 µm in diameter.) Examples of care areas
where HEPA filters are used include PE rooms and those operating rooms designated for orthopedic
implant procedures.35
Maintenance costs associated with HEPA filters are high compared with other types of filters, but use of
in-line disposable prefilters can increase the life of a HEPA filter by approximately 25%. Alternatively,
if a disposable prefilter is followed by a filter that is 90% efficient, the life of the HEPA filter can be
extended ninefold. This concept, called progressive filtration, allows HEPA filters in special care areas
to be used for 10
 years.213 Although progressive filtering will extend the mechanical ability of the
HEPA filter, these filters may absorb chemicals in the environment and later desorb those chemicals,
thereby necessitating a more frequent replacement program. HEPA filter efficiency is monitored with
the dioctylphthalate (DOP) particle test using particles that are 0.3 µm in diameter.218
HEPA filters are usually framed with metal, although some older versions have wood frames. A metal
frame has no advantage over a properly fitted wood frame with respect to performance, but wood can
compromise the air quality if it becomes and remains wet, allowing the growth of fungi and bacteria.
Hospitals are therefore advised to phase out water-damaged or spent wood-framed filter units and
replace them with metal-framed HEPA filters.
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HEPA filters are usually fixed into the HVAC system; however, portable, industrial grade HEPA units
are available that can filter air at the rate of 300–800 ft3/min. Portable HEPA filters are used to a)
temporarily recirculate air in rooms with no general ventilation, b) augment systems that cannot provide
adequate airflow, and c) provide increased effectiveness in airflow.4 Portable HEPA units are useful
engineering controls that help clean the air when the central HVAC system is undergoing repairs,219 but
these units do not satisfy fresh-air requirements.214 The effectiveness of the portable unit for particle
removal is dependent on a) the configuration of the room, b) the furniture and persons in the room, c)
the placement of the units relative to the contents and layout of the room, and d) the location of the
supply and exhaust registers or grilles. If portable, industrial-grade units are used, they should be
capable of recirculating all or nearly all of the room air through the HEPA filter, and the unit should be
designed to achieve the equivalent of >12 ACH.4 (An average room has approximately 1,600 ft3 of
airspace.) The hospital engineering department should be contacted to provide ACH information in the
event that a portable HEPA filter unit is necessary to augment the existing fixed HVAC system for air
cleaning.
ii. Filter Maintenance
Efficiency of the filtration system is dependent on the density of the filters, which can create a drop in
pressure unless compensated by stronger and more efficient fans, thus maintaining air flow. For optimal
performance, filters require monitoring and replacement in accordance with the manufacturer’s
recommendations and standard preventive maintenance practices.220 Upon removal, spent filters can be
bagged and discarded with the routine solid waste, regardless of their patient-care area location.221
Excess accumulation of dust and particulates increases filter efficiency, requiring more pressure to push
the air through. The pressure differential across filters is measured by use of manometers or other
gauges. A pressure reading that exceeds specifications indicates the need to change the filter. Filters
also require regular inspection for other potential causes of decreased performance. Gaps in and around
filter banks and heavy soil and debris upstream of poorly maintained filters have been implicated in
health-care–associated outbreaks of aspergillosis, especially when accompanied by construction
activities at the facility.17, 18, 106, 222
c. Ultraviolet Germicidal Irradiation (UVGI)
As a supplemental air-cleaning measure, UVGI is effective in reducing the transmission of airborne
bacterial and viral infections in hospitals, military housing, and classrooms, but it has only a minimal
inactivating effect on fungal spores.223–228 UVGI is also used in air handling units to prevent or limit
the growth of vegetative bacteria and fungi. Most commercially available UV lamps used for
germicidal purposes are low-pressure mercury vapor lamps that emit radiant energy predominantly at a
wave-length of 253.7 nm.229, 230 Two systems of UVGI have been used in health-care settings – duct
irradiation and upper-room air irradiation. In duct irradiation systems, UV lamps are placed inside ducts
that remove air from rooms to disinfect the air before it is recirculated. When properly designed,
installed, and maintained, high levels of UVGI can be attained in the ducts with little or no exposure of
persons in the rooms.231, 232 In upper-room air irradiation, UV lamps are either suspended from the
ceiling or mounted on the wall.4 Upper air UVGI units have two basic designs: a) a “pan” fixture with
UVGI unshielded above the unit to direct the irradiation upward and b) a fixture with a series of parallel
plates to columnize the irradiation outward while preventing the light from getting to the eyes of the
room’s occupants. The germicidal effect is dependent on air mixing via convection between the room’s
irradiated upper zone and the lower patient-care zones.233, 234
Bacterial inactivation studies using BCG mycobacteria and Serratia marcescens have estimated the
effect of UVGI as equivalent to 10 ACH–39 ACH.235, 236 Another study, however, suggests that UVGI
may result in fewer equivalent ACH in the patient-care zone, especially if the mixing of air between
zones is insufficient.234 The use of fans or HVAC systems to generate air movement may increase the
effectiveness of UVGI if airborne microorganisms are exposed to the light energy for a sufficient length
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of time.233, 235, 237–239 The optimal relationship between ventilation and UVGI is not known.
Because the clinical effectiveness of UV systems may vary, UVGI is not recommended for air
management prior to air recirculation from airborne isolation rooms. It is also not recommended as a
substitute for HEPA filtration, local exhaust of air to the outside, or negative pressure.4 The use of UV
lamps and HEPA filtration in a single unit offers only minimal infection-control benefits over those
provided by the use of a HEPA filter alone.240 Duct systems with UVGI are not recommended as a
substitute for HEPA filters if the air from isolation rooms must be recirculated to other areas of the
facility.4 Regular maintenance of UVGI systems is crucial and usually consists of keeping the bulbs
free of dust and replacing old bulbs as necessary. Safety issues associated with the use of UVGI
systems are described in other guidelines.4
d. Conditioned Air in Occupied Spaces
Temperature and humidity are two essential components of conditioned air. After outside air passes
through a low- or medium-efficiency filter, the air undergoes conditioning for temperature and humidity
control before it passes through high-efficiency or HEPA filtration.
i. Temperature
HVAC systems in health-care facilities are often single-duct or dual-duct systems.35, 241 A single-duct
system distributes cooled air (55°F [12.8°C]) throughout the building and uses thermostatically
controlled reheat boxes located in the terminal ductwork to warm the air for individual or multiple
rooms. The dual-duct system consists of parallel ducts, one with a cold air stream and the other with a
hot air stream. A mixing box in each room or group of rooms mixes the two air streams to achieve the
desired temperature. Temperature standards are given as either a single temperature or a range,
depending on the specific health-care zone. Cool temperature standards (68°F–73°F [20°C–23°C])
usually are associated with operating rooms, clean workrooms, and endoscopy suites.120 A warmer
temperature (75°F [24°C]) is needed in areas requiring greater degrees of patient comfort. Most other
zones use a temperature range of 70°F–75°F (21°C–24°C).120 Temperatures outside of these ranges
may be needed occasionally in limited areas depending on individual circumstances during patient care
(e.g., cooler temperatures in operating rooms during specialized operations).
ii. Humidity
Four measures of humidity are used to quantify different physical properties of the mixture of water
vapor and air. The most common of these is relative humidity, which is the ratio of the amount of water
vapor in the air to the amount of water vapor air can hold at that temperature.242 The other measures of
humidity are specific humidity, dew point, and vapor pressure.242
Relative humidity measures the percentage of saturation. At 100% relative humidity, the air is
saturated. For most areas within health-care facilities, the designated comfort range is 30%–60%
relative humidity.120, 214 Relative humidity levels >60%, in addition to being perceived as
uncomfortable, promote fungal growth.243 Humidity levels can be manipulated by either of two
mechanisms.244 In a water-wash unit, water is sprayed and drops are taken up by the filtered air;
additional heating or cooling of this air sets the humidity levels. The second mechanism is by means of
water vapor created from steam and added to filtered air in humidifying boxes. Reservoir-type
humidifiers are not allowed in health-care facilities as per AIA guidelines and many state codes.120
Cool-mist humidifiers should be avoided, because they can disseminate aerosols containing allergens
and microorganisms.245 Additionally, the small, personal-use versions of this equipment can be
difficult to clean.
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iii. Ventilation
The control of air pollutants (e.g., microorganisms, dust, chemicals, and smoke) at the source is the most
effective way to maintain clean air. The second most effective means of controlling indoor air pollution
is through ventilation. Ventilation rates are voluntary unless a state or local government specifies a
standard in health-care licensing or health department requirements. These standards typically apply to
only the design of a facility, rather than its operation.220, 246 Health-care facilities without specific
ventilation standards should follow the AIA guideline specific to the year in which the building was
built or the ANSI/ASHRAE Standard 62, Ventilation for Acceptable Indoor Air Quality.120, 214, 241
Ventilation guidelines are defined in terms of air volume per minute per occupant and are based on the
assumption that occupants and their activities are responsible for most of the contaminants in the
conditioned space.215 Most ventilation rates for health-care facilities are expressed as room ACH. Peak
efficiency for particle removal in the air space occurs between 12 ACH–15 ACH.35, 247, 248 Ventilation
rates vary among the different patient-care areas of a health-care facility (Appendix B).120
Health-care facilities generally use recirculated air.35, 120, 241, 249, 250 Fans create sufficient positive
pressure to force air through the building duct work and adequate negative pressure to evacuate air from
the conditioned space into the return duct work and/or exhaust, thereby completing the circuit in a
sealed system (Figure 1). However, because gaseous contaminants tend to accumulate as the air
recirculates, a percentage of the recirculated air is exhausted to the outside and replaced by fresh
outdoor air. In hospitals, the delivery of filtered air to an occupied space is an engineered system design
issue, the full discussion of which is beyond the scope of this document.
Hospitals with areas not served by central HVAC systems often use through-the-wall or fan coil air
conditioning units as the sole source of room ventilation. AIA guidelines for newly installed systems
stipulate that through-the-wall fan-coil units be equipped with permanent (i.e., cleanable) or replaceable
filters with a minimum efficiency of 68% weight arrestance.120 These units may be used only as
recirculating units; all outdoor air requirements must be met by a separate central air handling system
with proper filtration, with a minimum of two outside air changes in general patient rooms (D. Erickson,
ASHE, 2000).120 If a patient room is equipped with an individual through-the-wall fan coil unit, the
room should not be used as either AII or as PE.120 These requirements, although directed to new
HVAC installations also are appropriate for existing settings. Non-central air-handling systems are
prone to problems associated with excess condensation accumulating in drip pans and improper filter
maintenance; health-care facilities should clean or replace the filters in these units on a regular basis
while the patient is out of the room.
Laminar airflow ventilation systems are designed to move air in a single pass, usually through a bank of
HEPA filters either along a wall or in the ceiling, in a one-way direction through a clean zone with
parallel streamlines. Laminar airflow can be directed vertically or horizontally; the unidirectional
system optimizes airflow and minimizes air turbulence.63, 241 Delivery of air at a rate of 0.5 meters per
second (90 + 20 ft/min) helps to minimize opportunities for microorganism proliferation.63, 251, 252
Laminar airflow systems have been used in PE to help reduce the risk for health-care–associated
airborne infections (e.g., aspergillosis) in high-risk patients.63, 93, 253, 254 However, data that demonstrate
a survival benefit for patients in PE with laminar airflow are lacking. Given the high cost of installation
and apparent lack of benefit, the value of laminar airflow in this setting is questionable.9, 37 Few data
support the use of laminar airflow systems elsewhere in a hospital.255
iv. Pressurization
Positive and negative pressures refer to a pressure differential between two adjacent air spaces (e.g.,
rooms and hallways). Air flows away from areas or rooms with positive pressure (pressurized), while
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air flows into areas with negative pressure (depressurized). AII rooms are set at negative pressure to
prevent airborne microorganisms in the room from entering hallways and corridors. PE rooms housing
severely neutropenic patients are set at positive pressure to keep airborne pathogens in adjacent spaces
or corridors from coming into and contaminating the airspace occupied by such high-risk patients. Selfclosing doors are mandatory for both of these areas to help maintain the correct pressure differential.4, 6,
120
Older health-care facilities may have variable pressure rooms (i.e., rooms in which the ventilation
can be manually switched between positive and negative pressure). These rooms are no longer
permitted in the construction of new facilities or in renovated areas of the facility,120 and their use in
existing facilities has been discouraged because of difficulties in assuring the proper pressure
differential, especially for the negative pressure setting, and because of the potential for error associated
with switching the pressure differentials for the room. Continued use of existing variable pressure
rooms depends on a partnership between engineering and infection control. Both positive- and
negative-pressure rooms should be maintained according to specific engineering specifications (Table
6).

Table 6. Engineered specifications for positive- and negative pressure rooms*

Pressure differentials
Air changes per hour (ACH)
Filtration efficiency
Room airflow direction
Clean-to-dirty airflow in
room
Ideal pressure differential

Positive pressure areas (e.g.,
protective environments [PE])

Negative pressure areas (e.g.,
airborne infection isolation [AII])

> +2.5 Pa§ (0.01″ water gauge)
>12
Supply: 99.97% @ 0.3 µm DOP¶
Return: none required**
Out to the adjacent area
Away from the patient (high-risk patient,
immunosuppressed patient)
> + 8 Pa

> -2.5 Pa (0.01″ water gauge)
>12 (for renovation or new construction)
Supply: 90% (dust spot test)
Return: 99.97% @ 0.3 µm DOP¶ ^
In to the room
Towards the patient (airborne disease
patient)
> - 2.5 Pa

* Material in this table was compiled from references 35 and 120. Table adapted from and used with permission of the publisher of reference
35 (Lippincott Williams and Wilkins).
§ Pa is the abbreviation for Pascal, a metric unit of measurement for pressure based on air velocity; 250 Pa equals 1.0 inch water gauge.
¶ DOP is the abbreviation for dioctylphthalate particles of 0.3 µm diameter.
** If the patient requires both PE and AII, return air should be HEPA-filtered or otherwise exhausted to the outside.
^ HEPA filtration of exhaust air from AII rooms should not be required, providing that the exhaust is properly located to prevent re-entry into
the building.

Health-care professionals (e.g., infection control, hospital epidemiologists) must perform a risk
assessment to determine the appropriate number of AII rooms (negative pressure) and/or PE rooms
(positive pressure) to serve the patient population. The AIA guidelines require a certain number of AII
rooms as a minimum, and it is important to refer to the edition under which the building was built for
appropriate guidance.120
In large health-care facilities with central HVAC systems, sealed windows help to ensure the efficient
operation of the system, especially with respect to creating and maintaining pressure differentials.
Sealing the windows in PE areas helps minimize the risk of airborne contamination from the outside.
One outbreak of aspergillosis among immunosuppressed patients in a hospital was attributed in part to
an open window in the unit during a time when both construction and a fire happened nearby; sealing
the window prevented further entry of fungal spores into the unit from the outside air.111 Additionally,
all emergency exits (e.g., fire escapes and emergency doors) in PE wards should be kept closed (except
during emergencies) and equipped with alarms.
e. Infection Control Impact of HVAC System Maintenance and Repair
A failure or malfunction of any component of the HVAC system may subject patients and staff to
discomfort and exposure to airborne contaminants. Only limited information is available from formal
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studies on the infection-control implications of a complete air-handling system failure or shutdown for
maintenance. Most experience has been derived from infectious disease outbreaks and adverse
outcomes among high-risk patients when HVAC systems are poorly maintained. (See Table 7 for
potential ventilation hazards, consequences, and correction measures.)
AIA guidelines prohibit U.S. hospitals and surgical centers from shutting down their HVAC systems for
purposes other than required maintenance, filter changes, and construction.120 Airflow can be reduced;
however, sufficient supply, return, and exhaust must be provided to maintain required pressure
relationships when the space is not occupied. Maintaining these relationships can be accomplished with
special drives on the air-handling units (i.e., a variable air ventilation [VAV] system).
Microorganisms proliferate in environments wherever air, dust, and water are present, and air-handling
systems can be ideal environments for microbial growth.35 Properly engineered HVAC systems require
routine maintenance and monitoring to provide acceptable indoor air quality efficiently and to minimize
conditions that favor the proliferation of health-care–associated pathogens.35, 249 Performance
monitoring of the system includes determining pressure differentials across filters, regular inspection of
system filters, DOP testing of HEPA filters, testing of low- or medium efficiency filters, and manometer
tests for positive- and negative-pressure areas in accordance with nationally recognized standards,
guidelines, and manufacturers’ recommendations. The use of hand-held, calibrated equipment that can
provide a numerical reading on a daily basis is preferred for engineering purposes (A.Streifel,
University of Minnesota, 2000).256 Several methods that provide a visual, qualitative measure of
pressure differentials (i.e., airflow direction) include smoke-tube tests or placing flutter strips, ping-pong
balls, or tissue in the air stream.
Preventive filter and duct maintenance (e.g., cleaning ductwork vents, replacing filters as needed, and
properly disposing spent filters into plastic bags immediately upon removal) is important to prevent
potential exposures of patients and staff during HVAC system shut-down. The frequency of filter
inspection and the parameters of this inspection are established by each facility to meet their unique
needs. Ductwork in older health-care facilities may have insulation on the interior surfaces that can trap
contaminants. This insulation material tends to break down over time to be discharged from the HVAC
system. Additionally, a malfunction of the air-intake system can overburden the filtering system and
permit aerosolization of fungal pathogens. Keeping the intakes free from bird droppings, especially
those from pigeons, helps to minimize the concentration of fungal spores entering from the outside.98
Accumulation of dust and moisture within HVAC systems increases the risk for spread of health-care–
associated environmental fungi and bacteria. Clusters of infections caused by Aspergillus spp., P.
aeruginosa, S. aureus, and Acinetobacter spp. have been linked to poorly maintained and/or
malfunctioning air conditioning systems.68, 161, 257, 258 Efforts to limit excess humidity and moisture in
the infrastructure and on air-stream surfaces in the HVAC system can minimize the proliferation and
dispersion of fungal spores and waterborne bacteria throughout indoor air.259–262 Within the HVAC
system, water is present in water-wash units, humidifying boxes, or cooling units. The dual-duct system
may also create conditions of high humidity and excess moisture that favor fungal growth in drain pans
as well as in fibrous insulation material that becomes damp as a result of the humid air passing over the
hot stream and condensing.
If moisture is present in the HVAC system, periods of stagnation should be avoided. Bursts of
organisms can be released upon system start-up, increasing the risk of airborne infection.206 Proper
engineering of the HVAC system is critical to preventing dispersal of airborne organisms. In one
hospital, endophthalmitis caused by Acremonium kiliense infection following cataract extraction in an
ambulatory surgical center was traced to aerosols derived from the humidifier water in the ventilation
system.206 The organism proliferated because the ventilation system was turned off routinely when the
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center was not in operation; the air was filtered before humidification, but not afterwards.
Most health-care facilities have contingency plans in case of disruption of HVAC services. These plans
include back-up power generators that maintain the ventilation system in high-risk areas (e.g., operating
rooms, intensive-care units, negative- and positive-pressure rooms, transplantation units, and oncology
units). Alternative generators are required to engage within 10 seconds of a loss of main power. If the
ventilation system is out of service, rendering indoor air stagnant, sufficient time must be allowed to
clean the air and re-establish the appropriate number of ACH once the HVAC system begins to function
again. Air filters may also need to be changed, because reactivation of the system can dislodge
substantial amounts of dust and create a transient burst of fungal spores.
Duct cleaning in health-care facilities has benefits in terms of system performance, but its usefulness for
infection control has not been conclusively determined. Duct cleaning typically involves using
specialized tools to dislodge dirt and a high-powered vacuum cleaner to clean out debris.263 Some ductcleaning services also apply chemical biocides or sealants to the inside surfaces of ducts to minimize
fungal growth and prevent the release of particulate matter. The U.S. Environmental Protection Agency
(EPA), however, has concerns with the use of sanitizers and/or disinfectants to treat the surfaces of
ductwork, because the label indications for most of these products may not specifically include the use
of the product in HVAC systems.264 Further, EPA has not evaluated the potency of disinfectants in
such applications, nor has the agency examined the potential attendant health and safety risks. The EPA
recommends that companies use only those chemical biocides that are registered for use in HVAC
systems.264 Although infrequent cleaning of the exhaust ducts in AII areas has been documented as a
cause of diminishing negative pressure and a decrease in the air exchange rates,214 no data indicate that
duct cleaning, beyond what is recommended for optimal performance, improves indoor air quality or
reduces the risk of infection. Exhaust return systems should be cleaned as part of routine system
maintenance. Duct cleaning has not been shown to prevent any health problems,265 and EPA studies
indicate that airborne particulate levels do not increase as a result of dirty air ducts, nor do they diminish
after cleaning, presumably because much of the dirt inside air ducts adheres to duct surfaces and does
not enter the conditioned space.265 Additional research is needed to determine if air-duct contamination
can significantly increase the airborne infection risk in general areas of health-care facilities.

4. Construction, Renovation, Remediation, Repair, and Demolition
a. General Information
Environmental disturbances caused by construction and/or renovation and repair activities (e.g.,
disruption of the above-ceiling area, running cables through the ceiling, and structural repairs) in and
near health-care facilities markedly increase the airborne Aspergillus spp. spore counts in the indoor air
of such facilities, thereby increasing the risk for health-care–associated aspergillosis among high-risk
patients. Although one case of health-care–associated aspergillosis is often difficult to link to a specific
environmental exposure, the occurrence of temporarily clustered cases increase the likelihood that an
environmental source within the facility may be identified and corrected.
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Table 7. Ventilation hazards in health-care facilities that may be associated with
increased potential of airborne disease transmission*
Problem§

Consequences

Possible solutions

Water-damaged building materials (18,
266)

Water leaks can soak wood, wall board,
insulation, wall coverings, ceiling tiles,
and carpeting. All of these materials
can provide microbial habitat when wet.
This is especially true for fungi growing
on gypsum board.

Filter bypasses (17)

Rigorous air filtration requires air flow
resistance. Air stream will elude
filtration if openings are present because
of filter damage or poor fit.

1. Replace water-damaged materials.
2. Incorporate fungistatic compounds
into building materials in areas at
risk for moisture problems.
3. Test for all moisture and dry in less
than 72 hours. Replace if the
material cannot dry within 72
hours.
1. Use pressure gauges to ensure that
filters are performing at proper
static pressure.
2. Make ease of installation and
maintenance criteria for filter
selection.
3. Properly train maintenance personnel
in HVAC concerns.
4. Design system with filters downstream from fans.
5. Avoid water on filters or insulation.

Improper fan setting (267)

Air must be delivered at design voume
to maintain pressure balances. Air flow
in special vent rooms reverses.

Ductwork disconnections (268)

Dislodged or leaky supply duct runs can
spill into and leaky returns may draw
from hidden areas. Pressure balance
will be interrupted, and infectious
material may be disturbed and entrained
into hospital air supply.

Air flow impedance (213)

Debris, structural failure, or improperly
adjusted dampers can block duct work
and prevent designed air flow.

Open windows (96, 247)

Open windows can alter fan-induced
pressure balance and allow dirty-to
clean air flow.

Dirty window air conditioners (96, 269)

Dirt, moisture, and bird droppings can
contaminate window air conditioners,
which can then introduce infectious
material into hospital rooms.
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1. Routinely monitor air flow and
pressure balances throughout
critical parts of HVAC system.
2. Minimize or avoid using rooms that
switch between positive and
negative pressure.
1. Design a ductwork system that is
easy to access, maintain, and repair.
2. Train maintenance personnel to
regularly monitor air flow volumes
and pressure balances throughout
the system.
3. Test critical areas for appropriate
air flow
1. Design and budget for a duct system
that is easy to inspect, maintain, and
repair.
2. Alert contractors to use caution when
working around HVAC systems
during the construction phase.
3. Regularly clean exhaust grilles.
4. Provide monitoring for special
ventilation areas.
1. Use sealed windows.
2. Design HVAC systems to deliver
sufficient outdoor dilution
ventilation.
3. Ensure that OSHA indoor air quality
standards are met.
1. Eliminate such devices in plans for
new construction.
2. Where they must be used, make sure
that they are routinely cleaned and
inspected.
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Problem§

Consequences

Inadequate filtration (270)

Infectious particles may pass through
filters into vulnerable patient areas.

Maintenance disruptions (271)

Fan shut-offs, dislodged filter cake
material contaminates downstream air
supply and drain pans. This may
compromise air flow in special
ventilation areas.

Excessive moisture in the HVAC
system (120)

Chronically damp internal lining of the
HVAC system, excessive condensate,
and drip pans with stagnant water may
result from this problem.

Duct contamination (18, 272)

Debris is released during maintenance
or cleaning.

Possible solutions
1. Specify appropriate filters during
new construction design phase.
2. Make sure that HVAC fans are sized
to overcome pressure demands of
filter system.
3. Inspect and test filters for proper
installation.
1. Budget for a rigorous maintenance
schedule when designing a facility.
2. Design system for easy maintenance.
3. Ensure communication between
engineering and maintenance
personnel.
4. Institute an ongoing training program
for all involved staff members.
1. Locate duct humidifiers upstream of
the final filters.
2. Identify a means to remove water
from the system.
3. Monitor humidity; all duct take-offs
should be downstream of the
humidifiers so that moisture is
absorbed completely.
4. Use steam humidifiers in the HVAC
system.
1. Provide point-of-use filtration in the
critical areas.
2. Design air-handling systems with
insulation of the exterior of the
ducts.
3. Do not use fibrous sound attenuators.
4. Decontaminate or encapsulate
contamination.

* Reprinted with permission of the publisher of reference 35 (Lippincott Williams and Wilkins).
§ Numbers in parentheses are reference citations.

Construction, renovation, repair, and demolition activities in health-care facilities require substantial
planning and coordination to minimize the risk for airborne infection both during projects and after their
completion. Several organizations and experts have endorsed a multi-disciplinary team approach (Box
4) to coordinate the various stages of construction activities (e.g., project inception, project
implementation, final walk-through, and completion).120, 249, 250, 273–276 Environmental services,
employee health, engineering, and infection control must be represented in construction planning and
design meetings should be convened with architects and design engineers. The number of members and
disciplines represented is a function of the complexity of a project. Smaller, less complex projects and
maintenance may require a minimal number of members beyond the core representation from
engineering, infection control, environmental services, and the directors of the specialized departments.
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Box 4. Suggested members and functions of a multi-disciplinary coordination team for
construction, renovation, repair, and demolition projects
Members
Infection-control personnel, including hospital epidemiologists
Laboratory personnel
Facility administrators or their designated representatives, facility managers
Director of engineering
Risk-management personnel
Directors of specialized programs (e.g., transplantation, oncology and ICU* programs)
Employee safety personnel, industrial hygienists, and regulatory affairs personnel
Environmental services personnel
Information systems personnel
Construction administrators or their designated representatives
Architects, design engineers, project managers, and contractors

Functions and responsibilities
Coordinate members’ input in developing a comprehensive project management plan.
Conduct a risk assessment of the project to determine potential hazards to susceptible patients.
Prevent unnecessary exposures of patients, visitors, and staff to infectious agents.
Oversee all infection-control aspects of construction activities.
Establish site-specific infection-control protocols for specialized areas.
Provide education about the infection-control impact of construction to staff and construction
workers.
Ensure compliance with technical standards, contract provisions, and regulations.
Establish a mechanism to address and correct problems quickly.
Develop contingency plans for emergency response to power failures, water supply disruptions,
and fires.
Provide a water-damage management plan (including drying protocols) for handling water
intrusion from floods, leaks, and condensation.
Develop a plan for structural maintenance.
* ICU is intensive care unit.

Education of maintenance and construction workers, health-care staff caring for high-risk patients, and
persons responsible for controlling indoor air quality heightens awareness that minimizing dust and
moisture intrusion from construction sites into high-risk patient-care areas helps to maintain a safe
environment.120, 250, 271, 275–278 Visual and printed educational materials should be provided in the
language spoken by the workers. Staff and construction workers also need to be aware of the potentially
catastrophic consequences of dust and moisture intrusion when an HVAC system or water system fails
during construction or repair; action plans to deal quickly with these emergencies should be developed
in advance and kept on file. Incorporation of specific standards into construction contracts may help to
prevent departures from recommended practices as projects progress. Establishing specific lines of
communication is important to address problems (e.g., dust control, indoor air quality, noise levels, and
vibrations), resolve complaints, and keep projects moving toward completion. Health-care facility staff
should develop a mechanism to monitor worker adherence to infection-control guidelines on a daily
basis in and around the construction site for the duration of the project.
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b. Preliminary Considerations
The three major topics to consider before initiating any construction or repair activity are as follows: a)
design and function of the new structure or area, b) assessment of environmental risks for airborne
disease and opportunities for prevention, and c) measures to contain dust and moisture during
construction or repairs. A checklist of design and function considerations can help to ensure that a
planned structure or area can be easily serviced and maintained for environmental infection control (Box
5) .17, 250, 273, 275–277 Specifications for the construction, renovation, remodeling, and maintenance of
health-care facilities are outlined in the AIA document, Guidelines for Design and Construction of
Hospitals and Health Care Facilities.120, 275

Box 5. Construction design and function considerations for environmental infection
control
Location of sinks and dispensers for handwashing products and hand hygiene products
Types of faucets (e.g., aerated vs. non-aerated)
Air-handling systems engineered for optimal performance, easy maintenance, and repair
ACH and pressure differentials to accommodate special patient-care areas
Location of fixed sharps containers
Types of surface finishes (e.g., porous vs. non-porous)
Well-caulked walls with minimal seams
Location of adequate storage and supply areas
Appropriate location of medicine preparations areas (e.g., >3 ft. from a sink)
Appropriate location and type of ice machines (e.g., preferably ice dispensers rather than ice bins)
Appropriate materials for sinks and wall coverings
Appropriate traffic flow (e.g., no “dirty” movement through “clean” areas)
Isolation rooms with anterooms as appropriate
Appropriate flooring (e.g., seamless floors in dialysis units)
Sensible use carpeting (e.g., avoiding use of carpeting in special care areas or areas likely to become
wet)*
Convenient location of soiled utility areas
Properly engineered areas for linen services and solid waste management
Location of main generator to minimize the risk of system failure from flooding or other emergency
Installation guidelines for sheetrock

* Use of carpet cleaning methods (e.g., “bonneting”) that disperse microorganisms into the air may increase the risk of airborne infection
among at-risk patients, especially if they are in the vicinity of the cleaning activity.111

Proactive strategies can help prevent environmentally mediated airborne infections in health-care
facilities during demolition, construction, and renovation. The potential presence of dust and moisture
and their contribution to health-care–associated infections must be critically evaluated early in the
planning of any demolition, construction, renovation, and repairs.120, 250, 251, 273, 274, 276–279 Consideration
must extend beyond dust generated by major projects to include dust that can become airborne if
disturbed during routine maintenance and minor renovation activities (e.g., exposure of ceiling spaces
for inspection; installation of conduits, cable, or sprinkler systems; rewiring; and structural repairs or
replacement).273, 276, 277 Other projects that can compromise indoor air quality include construction and
repair jobs that inadvertently allow substantial amounts of raw, unfiltered outdoor air to enter the facility
(e.g., repair of elevators and elevator shafts) and activities that dampen any structure, area, or item made
of porous materials or characterized by cracks and crevices (e.g., sink cabinets in need of repair, carpets,
ceilings, floors, walls, vinyl wall coverings, upholstery, drapes, and countertops).18, 273, 277 Molds grow
and proliferate on these surfaces when they become and remain wet.21, 120, 250, 266, 270, 272, 280 Scrubbable
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materials are preferred for use in patient-care areas.
Containment measures for dust and/or moisture control are dictated by the location of the construction
site. Outdoor demolition and construction require actions to keep dust and moisture out of the facility
(e.g., sealing windows and vents and keeping doors closed or sealed). Containment of dust and
moisture generated from construction inside a facility requires barrier structures (either pre-fabricated or
constructed of more durable materials as needed) and engineering controls to clean the air in and around
the construction or repair site.
c. Infection-Control Risk Assessment
An infection-control risk assessment (ICRA) conducted before initiating repairs, demolition,
construction, or renovation activities can identify potential exposures of susceptible patients to dust and
moisture and determine the need for dust and moisture containment measures. This assessment centers
on the type and extent of the construction or repairs in the work area but may also need to include
adjacent patient-care areas, supply storage, and areas on levels above and below the proposed project.
An example of designing an ICRA as a matrix, the policy for performing an ICRA and implementing its
results, and a sample permit form that streamlines the communication process are available.281
Knowledge of the air flow patterns and pressure differentials helps minimize or eliminate the
inadvertent dispersion of dust that could contaminate air space, patient-care items, and surfaces.57, 282, 283
A recent aspergillosis outbreak among oncology patients was attributed to depressurization of the
building housing the HSCT unit while construction was underway in an adjacent building. Pressure
readings in the affected building (including 12 of 25 HSCT-patient rooms) ranged from 0.1 Pa–5.8 Pa.
Unfiltered outdoor air flowed into the building through doors and windows, exposing patients in the
HSCT unit to fungal spores.283 During long-term projects, providing temporary essential services (e.g.,
toilet facilities) and conveniences (e.g., vending machines) to construction workers within the site will
help to minimize traffic in and out of the area. The type of barrier systems necessary for the scope of
the project must be defined.12, 120, 250, 279, 284
Depending on the location and extent of the construction, patients may need to be relocated to other
areas in the facility not affected by construction dust.51, 285 Such relocation might be especially prudent
when construction takes place within units housing immunocompromised patients (e.g., severely
neutropenic patients and patients on corticosteroid therapy). Advance assessment of high-risk locations
and planning for the possible transport of patients to other departments can minimize delays and waiting
time in hallways.51 Although hospitals have provided immunocompromised patients with some form of
respiratory protection for use outside their rooms, the issue is complex and remains unresolved until
more research can be done. Previous guidance on this issue has been inconsistent.9 Protective
respirators (i.e., N95) were well tolerated by patients when used to prevent further cases of constructionrelated aspergillosis in a recent outbreak.283 The routine use of the N95 respirator by patients, however,
has not been evaluated for preventing exposure to fungal spores during periods of non-construction.
Although health-care workers who would be using the N95 respirator for personal respiratory protect
must be fit-tested, there is no indication that either patients or visitors should undergo fit-testing.
Surveillance activities should augment preventive strategies during construction projects.3, 4, 20, 110, 286, 287
By determining baseline levels of health-care–acquired airborne and waterborne infections, infectioncontrol staff can monitor changes in infection rates and patterns during and immediately after
construction, renovations, or repairs.3
d. Air Sampling
Air sampling in health-care facilities may be conducted both during periods of construction and on a
periodic basis to determine indoor air quality, efficacy of dust-control measures, or air-handling system
performance via parametric monitoring. Parametric monitoring consists of measuring the physical
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performance of the HVAC system in accordance with the system manufacturer’s specifications. A
periodic assessment of the system (e.g., air flow direction and pressure, ACH, and filter efficiency) can
give assurance of proper ventilation, especially for special care areas and operating rooms.288
Air sampling is used to detect aerosols (i.e., particles or microorganisms). Particulate sampling (i.e.,
total numbers and size range of particulates) is a practical method for evaluating the infection-control
performance of the HVAC system, with an emphasis on filter efficiency in removing respirable particles
(<5 µm in diameter) or larger particles from the air. Particle size is reported in terms of the mass
median aerodynamic diameter (MMAD), whereas count median aerodynamic diameter (CMAD) is
useful with respect to particle concentrations.
Particle counts in a given air space within the health-care facility should be evaluated against counts
obtained in a comparison area. Particle counts indoors are commonly compared with the particulate
levels of the outdoor air. This approach determines the “rank order” air quality from “dirty” (i.e., the
outdoor air) to “clean” (i.e., air filtered through high-efficiency filters [90%–95% filtration]) to
“cleanest” (i.e., HEPA-filtered air).288 Comparisons from one indoor area to another may also provide
useful information about the magnitude of an indoor air-quality problem. Making rank-order
comparisons between clean, highly-filtered areas and dirty areas and/or outdoors is one way to interpret
sampling results in the absence of air quality and action level standards.35, 289
In addition to verifying filter performance, particle counts can help determine if barriers and efforts to
control dust dispersion from construction are effective. This type of monitoring is helpful when
performed at various times and barrier perimeter locations during the project. Gaps or breaks in the
barriers’ joints or seals can then be identified and repaired. The American Conference of Governmental
Industrial Hygienists (ACGIH) has set a threshold limit value-time weighted average (TLV®-TWA) of
10 mg/m3 for nuisance dust that contains no asbestos and <1% crystalline silica.290 Alternatively,
OSHA has set permissible exposure limits (PELs) for inert or nuisance dust as follows: respirable
fraction at 5 mg/m3 and total dust at 15 mg/m3.291 Although these standards are not measures of a
bioaerosol, they are used for indoor air quality assessment in occupational settings and may be useful
criteria in construction areas. Application of ACGIH guidance to health-care settings has not been
standardized, but particulate counts in health-care facilities are likely to be well below this threshold
value and approaching clean-room standards in certain care areas (e.g., operating rooms).100
Particle counters and anemometers are used in particulate evaluation. The anemometer measures air
flow velocity, which can be used to determine sample volumes. Particulate sampling usually does not
require microbiology laboratory services for the reporting of results.
Microbiologic sampling of air in health-care facilities remains controversial because of currently
unresolved technical limitations and the need for substantial laboratory support (Box 6). Infectioncontrol professionals, laboratorians, and engineers should determine if microbiologic and/or particle
sampling is warranted and assess proposed methods for sampling. The most significant technical
limitation of air sampling for airborne fungal agents is the lack of standards linking fungal spore levels
with infection rates. Despite this limitation, several health-care institutions have opted to use
microbiologic sampling when construction projects are anticipated and/or underway in efforts to assess
the safety of the environment for immunocompromised patients.35, 289 Microbiologic air sampling
should be limited to assays for airborne fungi; of those, the thermotolerant fungi (i.e., those capable of
growing at 95°F–98.6°F [35°C–37°C]) are of particular concern because of their pathogenicity in
immunocompromised hosts.35 Use of selective media (e.g., Sabouraud dextrose agar and inhibitory
mold agar) helps with the initial identification of recovered organisms.
Microbiologic sampling for fungal spores performed as part of various airborne disease outbreak
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investigations has also been problematic.18, 49, 106, 111, 112, 289 The precise source of a fungus is often
difficult to trace with certainty, and sampling conducted after exposure may neither reflect the
circumstances that were linked to infection nor distinguish between health-care–acquired and
community-acquired infections. Because fungal strains may fluctuate rapidly in the environment,
health-care–acquired Aspergillus spp. infection cannot be confirmed or excluded if the infecting strain is
not found in the health-care setting.287 Sensitive molecular typing methods (e.g., randomly amplified
polymorphic DNA (RAPD) techniques and a more recent DNA fingerprinting technique that detects
restriction fragment length polymorphisms in fungal genomic DNA) to identify strain differences
among Aspergillus spp., however, are becoming increasingly used in epidemiologic investigations of
health-care–acquired fungal infection (A.Streifel, University of Minnesota, 2000).68, 110, 286, 287, 292–296
During case cluster evaluation, microbiologic sampling may provide an isolate from the environment
for molecular typing and comparison with patient isolates. Therefore, it may be prudent for the clinical
laboratory to save Aspergillus spp. isolated from colonizations and invasive disease cases among
patients in PE, oncology, and transplant services for these purposes.

Box 6. Unresolved issues associated with microbiologic air sampling*
Lack of standards linking fungal spore levels with infection rates (i.e., no safe level of exposure)
Lack of standard protocols for testing (e.g., sampling intervals, number of samples, sampling
locations)
Need for substantial laboratory support
Culture issues (e.g., false negatives, insensitivity, lag time between sampling and recording the
results)
New, complex polymerase chain reaction (PCR) analytical methods
Unknown incubation period for Aspergillus spp. infection
Variability of sampler readings
Sensitivity of the sampler used (i.e., the volumes of air sampled)
Lack of details in the literature about describing sampling circumstances (e.g., unoccupied rooms
vs. ongoing activities in rooms, expected fungal concentrations, and rate of outdoor air
penetration)
Lack of correlation between fungal species and strains from the environment and clinical
specimens
Confounding variables with high-risk patients (e.g., visitors and time spent outside of protective
environment [PE] without respiratory protection)
Need for determination of ideal temperature for incubating fungal cultures (95°F [35°C] is the most
commonly used temperature)
* Material in this box is compiled from references 35, 100, 222, 289, and 297.

Sedimentation methods using settle plates and volumetric sampling methods using solid impactors are
commonly employed when sampling air for bacteria and fungi. Settle plates have been used by
numerous investigators to detect airborne bacteria or to measure air quality during medical procedures
(e.g., surgery).17, 60, 97, 151, 161, 287 Settle plates, because they rely on gravity during sampling, tend to
select for larger particles and lack sensitivity for respirable particles (e.g., individual fungal spores),
especially in highly-filtered environments. Therefore, they are considered impractical for general use.35,
289, 298–301
Settle plates, however, may detect fungi aerosolized during medical procedures (e.g., during
wound dressing changes), as described in a recent outbreak of aspergillosis among liver transplant
patients.302
The use of slit or sieve impactor samplers capable of collecting large volumes of air in short periods of
time are needed to detect low numbers of fungal spores in highly filtered areas.35, 289 In some
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outbreaks, aspergillosis cases have occurred when fungal spore concentrations in PE ambient air ranged
as low as 0.9–2.2 colony-forming units per cubic meter (CFU/m3) of air.18, 94 On the basis of the
expected spore counts in the ambient air and the performance parameters of various types of volumetric
air samplers, investigators of a recent aspergillosis outbreak have suggested that an air volume of at
least 1000 L (1 m3) should be considered when sampling highly filtered areas.283 Investigators have
also suggested limits of 15 CFU/m3 for gross colony counts of fungal organisms and <0.1 CFU/m3 for
Aspergillus fumigatus and other potentially opportunistic fungi in heavily filtered areas (>12 ACH and
filtration of >99.97% efficiency).120 No correlation of these values with the incidence of health-care–
associated fungal infection rates has been reported.
Air sampling in health-care facilities, whether used to monitor air quality during construction, to verify
filter efficiency, or to commission new space prior to occupancy, requires careful notation of the
circumstances of sampling. Most air sampling is performed under undisturbed conditions. However,
when the air is sampled during or after human activity (e.g., walking and vacuuming), a higher number
of airborne microorganisms likely is detected.297 The contribution of human activity to the significance
of air sampling and its impact on health-care–associated infection rates remain to be defined.
Comparing microbiologic sampling results from a target area (e.g., an area of construction) to those
from an unaffected location in the facility can provide information about distribution and concentration
of potential airborne pathogens. A comparison of microbial species densities in outdoor air versus
indoor air has been used to help pinpoint fungal spore bursts. Fungal spore densities in outdoor air are
variable, although the degree of variation with the seasons appears to be more dramatic in the United
States than in Europe.92, 287, 303
Particulate and microbiologic air sampling have been used when commissioning new HVAC system
installations; however, such sampling is particularly important for newly constructed or renovated PE or
operating rooms. Particulate sampling is used as part of a battery of tests to determine if a new HVAC
system is performing to specifications for filtration and the proper number of ACH.268, 288, 304
Microbiologic air sampling, however, remains controversial in this application, because no standards for
comparison purposes have been determined. If performed, sampling should be limited to determining
the density of fungal spores per unit volume of air space. High numbers of spores may indicate
contamination of air-handling system components prior to installation or a system deficiency when
culture results are compared with known filter efficiencies and rates of air exchange.
e. External Demolition and Construction
External demolition, planned building implosions, and dirt excavation generate considerable dust and
debris that can contain airborne microorganisms. In one study, peak concentrations in outdoor air at
grade level and HVAC intakes during site excavation averaged 20,000 CFU/m3 for all fungi and 500
CFU/m3 for Aspergillus fumigatus, compared with 19 CFU/m3 and 4 CFU/m3, respectively, in the
absence of construction.280 Many health-care institutions are located in large, urban areas; building
implosions are becoming a more frequent concern. Infection-control risk assessment teams, particularly
those in facilities located in urban renewal areas, would benefit by developing risk management
strategies for external demolition and construction as a standing policy. In light of the events of 11
September 2001, it may be necessary for the team to identify those dust exclusion measures that can be
implemented rapidly in response to emergency situations (Table 8). Issues to be reviewed prior to
demolition include a) proximity of the air intake system to the work site, b) adequacy of window seals
and door seals, c) proximity of areas frequented by immunocompromised patients, and d) location of the
underground utilities (D. Erickson, ASHE, 2000).120, 250, 273, 276, 277, 280, 305
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Table 8. Strategies to reduce dust and moisture intrusion during external demolition and
construction
Item

Recommendation

Demolition site

 Shroud the site if possible to reduce environmental
contamination.
 Prior to placing dust-generating equipment, evaluate the
location to ensure that dust produced by the equipment
will not enter the building through open doorways or
windows, or through ventilation air intakes.
 Locate this storage away from the facility and ventilation air
intakes.
 Seal off affected intakes, if possible, or move if funds permit.
 Consult with the facility engineer about pressure differentials
and air recirculation options; keep facility air pressure
positive to outside air.
 Ensure that filters are properly installed; change roughing
filters frequently to prevent dust build-up on high-efficiency
filters.
 Seal and caulk to prevent entry of airborne fungal spores.
 Keep closed as much as possible; do not prop open; seal and
caulk unused doors (i.e., those that are not designated as
emergency exits); use mats with tacky surfaces at outside
entrances.
 Note location relative to construction area to prevent intrusion
of dust into water systems.*
 Ensure that these lines/pipes are insulated during periods of
vibration.
 Temporarily close off during active demolition/construction
those rooftop areas that are normally open to the public
(e.g., rooftop atrium).
 Provide methods (e.g., misting the area with water) to
minimize dust.
 Use walk-ways protected from demolition/construction sites;
avoid outside areas close to these sites; avoid rooftops.
 Close off entry ways as needed to minimize dust intrusion.
 Reroute if possible, or arrange for frequent street cleaning.
 Encourage reporting of hazardous or unsafe incidents
associated with construction.

Dust-generating equipment

Construction materials storage
Adjacent air intakes
HVAC system

Filters

Windows
Doors

Water utilities
Medical gas piping
Rooftops

Dust generation
Immunocompromised patients
Pedestrian traffic
Truck traffic
Education and awareness+

* Contamination of water pipes during demolition activities has been associated with health-care–associated transmission of Legionella spp.305
+ When health-care facilities have immunosuppressed patients in their census, telephoning the city building department each month to find
out if buildings are scheduled for demolition is prudent.

Minimizing the entry of outside dust into the HVAC system is crucial in reducing the risk for airborne
contaminants. Facility engineers should be consulted about the potential impact of shutting down the
system or increasing the filtration. Selected air handlers, especially those located close to excavation
sites, may have to be shut off temporarily to keep from overloading the system with dust and debris.
Care is needed to avoid significant facility-wide reductions in pressure differentials that may cause the
building to become negatively pressured relative to the outside. To prevent excessive particulate
overload and subsequent reductions in effectiveness of intake air systems that cannot be shut off
temporarily, air filters must be inspected frequently for proper installation and function. Excessive dust
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penetration can be avoided if recirculated air is maximally utilized while outdoor air intakes are shut
down. Scheduling demolition and excavation during the winter, when Aspergillus spp. spores may be
present in lower numbers, can help, although seasonal variations in spore density differ around the
world.92, 287, 303 Dust control can be managed by misting the dirt and debris during heavy dustgenerating activities. To decrease the amount of aerosols from excavation and demolition projects,
nearby windows, especially in areas housing immunocompromised patients, can be sealed and window
and door frames caulked or weather-stripped to prevent dust intrusion.50, 301, 306 Monitoring for
adherence to these control measures throughout demolition or excavation is crucial. Diverting
pedestrian traffic away from the construction sites decreases the amount of dust tracked back into the
health-care facility and minimizes exposure of high-risk patients to environmental pathogens.
Additionally, closing entrances near construction or demolition sites might be beneficial; if this is not
practical, creating an air lock (i.e., pressurizing the entry way) is another option.
f. Internal Demolition, Construction, Renovations, and Repairs
The focus of a properly implemented infection-control program during interior construction and repairs
is containment of dust and moisture. This objective is achieved by a) educating construction workers
about the importance of control measures; b) preparing the site; c) notifying and issuing advisories for
staff, patients, and visitors; d) moving staff and patients and relocating patients as needed; e) issuing
standards of practice and precautions during activities and maintenance; f) monitoring for adherence to
control measures during construction and providing prompt feedback about lapses in control; g)
monitoring HVAC performance; h) implementing daily clean-up, terminal cleaning and removal of
debris upon completion; and i) ensuring the integrity of the water system during and after construction.
These activities should be coordinated with engineering staff and infection-control professionals.
Physical barriers capable of containing smoke and dust will confine dispersed fungal spores to the
construction zone.279, 284, 307, 308 The specific type of physical barrier required depends on the project’s
scope and duration and on local fire codes. Short-term projects that result in minimal dust dispersion
(e.g., installation of new cables or wiring above ceiling tiles) require only portable plastic enclosures
with negative pressure and HEPA filtration of the exhaust air from the enclosed work area. The
placement of a portable industrial-grade HEPA filter device capable of filtration rate of 300–800 ft3/min.
adjacent to the work area will help to remove fungal spores, but its efficacy is dependent on the supplied
ACH and size of the area. If the project is extensive but short-term, dust-abatement, fire-resistant
plastic curtains (e.g., Visqueen®) may be adequate. These should be completely airtight and sealed
from ceiling to floor with overlapping curtains;276, 277, 309 holes, tears, or other perforations should be
repaired promptly with tape. A portable, industrial-grade HEPA filter unit on continuous operation is
needed within the contained area, with the filtered air exhausted to the outside of the work zone.
Patients should not remain in the room when dust-generating activities are performed. Tools to assist
the decision-making process regarding selection of barriers based on an ICRA approach are available.281
More elaborate barriers are indicated for long-term projects that generate moderate to large amounts of
dust. These barrier structures typically consist of rigid, noncombustible walls constructed from sheet
rock, drywall, plywood, or plaster board and covered with sheet plastic (e.g., Visqueen®). Barrier
requirements to prevent the intrusion of dust into patient-care areas include a) installing a plastic dust
abatement curtain before construction of the rigid barrier; b) sealing and taping all joint edges including
the top and bottom; c) extending the barrier from floor to floor, which takes into account the space
[approximately 2–8 ft.] above the finished, lay-down ceiling; and d) fitting or sealing any temporary
doors connecting the construction zone to the adjacent area. (See Box 7 for a list of the various
construction and repair activities that require the use of some type of barrier.)
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Box 7. Construction/repair projects that require barrier structures*
Demolition of walls, wallboard, plaster, ceramic tiles, ceiling tiles, and ceilings
Removal of flooring and carpeting, windows and doors, and casework
Working with sinks and plumbing that could result in aerosolization of water in high-risk areas
Exposure of ceiling spaces for demolition and for installation or rerouting of utility services (e.g.,
rewiring, electrical conduction installation, HVAC ductwork, and piping)
Crawling into ceiling spaces for inspection in a manner that may dislodge dust
Demolition, repair, or construction of elevator shafts
Repairing water damage
* Material for this box was compiled from references 120, 250, 273, 276, and 277.

Dust and moisture abatement and control rely primarily on the impermeable barrier containment
approach; as construction continues, numerous opportunities can lead to dispersion of dust to other areas
of the health-care facility. Infection-control measures that augment the use of barrier containment
should be undertaken (Table 9).
Dust-control measures for clinical laboratories are an essential part of the infection-control strategy
during hospital construction or renovation. Use of plastic or solid barriers may be needed if the ICRA
determines that air flow from construction areas may introduce airborne contaminants into the
laboratory space. In one facility, pseudofungemia clusters attributed to Aspergillus spp. and Penicillium
spp. were linked to improper air flow patterns and construction projects adjacent to the laboratory;
intrusion of dust and spores into a biological safety cabinet from construction activity immediately next
to the cabinet resulted in a cluster of cultures contaminated with Aspergillus niger.310, 311 Reportedly,
no barrier containment was used and the HEPA filtration system was overloaded with dust. In addition,
an outbreak of pseudobacteremia caused by Bacillus spp. occurred in another hospital during
construction above a storage area for blood culture bottles.207 Airborne spread of Bacillus spp. spores
resulted in contamination of the bottles’ plastic lids, which were not disinfected or handled with proper
aseptic technique prior to collection of blood samples.

Table 9. Infection-control measures for internal construction and repair projects*+
Infection-control measure
Prepare for the project.

Educate staff and construction workers.

Issue hazard and warning notices.
Relocate high-risk patients as needed,
especially if the construction is in or
adjacent to a PE area.
Establish alternative traffic patterns for
staff, patients, visitors, and construction
workers.

Steps for implementation
1. Use a multi-disciplinary team approach to incorporate infection control into the
project.
2. Conduct the risk assessment and a preliminary walk-through with project
managers and staff.
1. Educate staff and construction workers about the importance of adhering to
infection-control measures during the project.
2. Provide educational materials in the language of the workers.
3. Include language in the construction contract requiring construction workers and
subcontractors to participate in infection-control training.
1. Post signs to identify construction areas and potential hazards.
2. Mark detours requiring pedestrians to avoid the work area.
1. Identify target patient populations for relocation based on the risk assessment.
2. Arrange for the transfer in advance to avoid delays.
3. At-risk patients should wear protective respiratory equipment (e.g., a highefficiency mask) when outside their PE rooms.
1. Determine appropriate alternate routes from the risk assessment.
2. Designate areas (e.g., hallways, elevators, and entrances/exits) for construction
worker use.
3. Do not transport patients on the same elevator with construction materials and
debris.
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Infection-control measure
Erect appropriate barrier containment.

Establish proper ventilation.

Control solid debris.

Control water damage.

Control dust in air and on surfaces.

Steps for implementation
1. Use prefabricated plastic units or plastic sheeting for short-term projects that
will generate minimal dust.
2. Use durable rigid barriers for ongoing, long-term projects.
1. Shut off return air vents in the construction zone, if possible, and seal around
grilles.
2. Exhaust air and dust to the outside, if possible.
3. If recirculated air from the construction zone is unavoidable, use a pre-filter and
a HEPA filter before the air returns to the HVAC system.
4. When vibration-related work is being done that may dislodge dust in the
ventilation system or when modifications are made to ductwork serving
occupied spaces, install filters on the supply air grilles temporarily.
5. Set pressure differentials so that the contained work area is under negative
pressure.
6. Use air flow monitoring devices to verify the direction of the air pattern.
7. Exhaust air and dust to the outside, if possible.
8. Monitor temperature, air changes per hour (ACH), and humidity levels
(humidity levels should be <65%).
9. Use portable, industrial grade HEPA filters in the adjacent area and/or the
construction zone for additional ACH.
10. Keep windows closed, if possible.
1. When replacing filters, place the old filter in a bag prior to transport and dispose
as a routine solid waste.
2. Clean the construction zone daily or more often as needed.
3. Designate a removal route for small quantities of solid debris.
4. Mist debris and cover disposal carts before transport (i.e., leaving the
construction zone).
5. Designate an elevator for construction crew use.
6. Use window chutes and negative pressure equipment for removal of larger
pieces of debris while maintaining pressure differentials in the construction
zone.
7. Schedule debris removal to periods when patient exposures to dust is minimal.
1. Make provisions for dry storage of building materials.
2. Do not install wet, porous building materials (i.e., sheet rock).
3. Replace water-damaged porous building materials if they cannot be completely
dried out within 72 hours.

1. Monitor the construction area daily for compliance with the infection-control
plan.
2. Protective outer clothing for construction workers should be removed before
entering clean areas.
3. Use mats with tacky surfaces within the construction zone at the entry; cover
sufficient area so that both feet make contact with the mat while walking
through the entry.
4. Construct an anteroom as needed where coveralls can be donned and removed.
5. Clean the construction zone and all areas used by construction workers with a
wet mop.
6. If the area is carpeted, vacuum daily with a HEPA-filtered–equipped vacuum.
7. Provide temporary essential services (e.g., toilets) and worker conveniences
(e.g, vending machines) in the construction zone as appropriate.
8. Damp-wipe tools if removed from the construction zone or left in the area.
9. Ensure that construction barriers remain well sealed; use particle sampling as
needed.
10. Ensure that the clinical laboratory is free from dust contamination.
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Note: Variable Air Volume (VAV) systems with fixed
outdoor air damper positions must comply with this requirement at minimum system primary airflow.
5.4 Airstream Surfaces. All airstream surfaces in equipment and ducts in the heating, ventilating, and air-conditioning
system shall be designed and constructed in accordance with
the following requirements.
5.4.1 Resistance to Mold Growth. Material surfaces
shall be determined to be resistant to mold growth in accordance with a standardized test method, such as the “Mold
Growth and Humidity Test” in UL 181,3 ASTM C 1338,4 or
comparable test methods.
Exception: Sheet metal surfaces and metal fasteners.
Note: Even with this resistance, any airstream surface
that is continuously wetted is still subject to microbial growth.
5.4.2 Resistance to Erosion. Airstream surface materials
shall be evaluated in accordance with the “Erosion Test” in
UL 1813 and shall not break away, crack, peel, flake off, or
show evidence of delamination or continued erosion under
test conditions.

equivalent or lesser rate of introduction of contaminants
from outdoor sources will be attained.
Note: Appendix F presents an analytical method for
determining the minimum separation distances based on dilution of outdoor contaminants.
5.5.2 Rain Entrainment. Outdoor air intakes that are part
of the mechanical ventilation system shall be designed to
manage rain entrainment in accordance with any one of the
following:
a.

b.

Exception: Sheet metal surfaces and metal fasteners.
5.5 Outdoor Air Intakes. Ventilation system outdoor
intakes shall be designed in accordance with the following.
5.5.1 Location. Outdoor air intakes (including openings
that are required as part of a natural ventilation system) shall be
located such that the shortest distance from the intake to any
specific potential outdoor contaminant source shall be equal to
or greater than the separation distance listed in Table 5-1.

c.

Exception: Other minimum separation distances shall be
permitted, provided it can be shown analytically that an
TABLE 5-1

Limit water penetration through the intake to 0.07 oz/ft2⋅h
(21.5 g/m2⋅h) of inlet area when tested using the rain test
apparatus described in Section 58 of UL 1995.12
Select louvers that limit water penetration to a maximum
of 0.01 oz/ft2 (3 g/m2) of louver free area at the maximum
intake velocity. This water penetration rate shall be determined for a minimum 15-minute test duration when subjected to a water flow rate of 0.25 gal/min (16 mL/s) as
described under the Water Penetration Test in AMCA
500-L13 or equivalent. Manage the water that penetrates
the louver by providing a drainage area and/or moisture
removal devices.
Select louvers that restrict wind-driven rain penetration to
less than 2.36 oz/ft2⋅h (721 g/m2⋅h) when subjected to a
simulated rainfall of 3 in. (75 mm) per hour and a 29 mph
(13 m/s) wind velocity at the design outdoor air intake
rate with the air velocity calculated based on the louver
face area.
Note: This performance corresponds to Class A (99%
effectiveness) when rated according to AMCA 51114 and
tested per AMCA 500-L.13

Air Intake Minimum Separation Distance

Object

Minimum Distance, ft (m)

Class 2 air exhaust/relief outlet (Note 1)

10 (3)

Class 3 air exhaust/relief outlet (Note 1)

15 (5)

Class 4 air exhaust/relief outlet (Note 2)

30 (10)

Plumbing vents terminating less than 3 ft (1 m) above the level of the outdoor air intake

10 (3)

Plumbing vents terminating at least 3 ft (1 m) above the level of the outdoor air intake

3 (1)

Vents, chimneys, and flues from combustion appliances and equipment (Note 3)

15 (5)

Garage entry, automobile loading area, or drive-in queue (Note 4)

15 (5)

Truck loading area or dock, bus parking/idling area (Note 4)

25 (7.5)

Driveway, street, or parking place (Note 4)

5 (1.5)

Thoroughfare with high traffic volume

25 (7.5)

Roof, landscaped grade, or other surface directly below intake (Notes 5 and 6)

1 (0.30)

Garbage storage/pick-up area, dumpsters

15 (5)

Cooling tower intake or basin

15 (5)

Cooling tower exhaust

25 (7.5)

Note 1: This requirements applies to the distance from the outdoor air intakes for one ventilation system to the exhaust/relief outlets for any other ventilation system.
Note 2: Minimum distance listed does not apply to laboratory fume hood exhaust air outlets. Separation criteria for fume hood exhaust shall be in compliance with NFPA 455 and
ANSI/AIHA Z9.5.6 Information on separation criteria for industrial environments can be found in the ACGIH Industrial Ventilation Manual 7 and in the ASHRAE Handbook—
HVAC Applications.8
Note 3: Shorter separation distances shall be permitted when determined in accordance with (a) ANSI Z223.1/NFPA 549 for fuel gas burning appliances and equipment, (b) NFPA 3110
for oil burning appliances and equipment, or (c) NFPA 21111 for other combustion appliances and equipment.
Note 4: Distance measured to closest place that vehicle exhaust is likely to be located.
Note 5: Shorter separation distance shall be permitted where outdoor surfaces are sloped more than 45 degrees from horizontal or that are less than 1 in. (3 cm) wide.
Note 6: Where snow accumulation is expected, the surface of the snow at the expected average snow depth constitutes the “other surface directly below intake.”
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Substantiation Attachment for Item # 072 and Item # 078

AIR DIFUSSION COUNCIL
ISTALLATION REQUIREMENTS

• When a flexible duct is fully extended, it is said to have no more than 4%
longitudinal compression and the published friction rate may be used for
duct sizing calculations (0 - 4% = 1 x Friction Rate). (page11)
• For 15% longitudinal compression the friction rate can increase by a factor
of two (15% = 2 x Friction Rate). (page 11)

• For longitudinal compression of 30% the friction rate can increase as much
as four times (30% = 4 x Friction Rate). (page 11)
• Although the distance from plenum to terminal end in this example is
approximately 12 feet, the total equivalent length used to determine the
correct duct diameter would be 124 feet. (page 14)
•

Flexible duct shall be supported at manufacturer’s recommended intervals,
but at no greater distance than 4’ [1.2 m]. Supporting shall be provided so
that the maximum centerline sag is ½ “per foot [42 mm per meter] of
spacing between supports (See Fig 19). A connection to rigid duct or
equipment may be considered a support joint. (page 15)

FAQ
• What is the difference between Flexible Air Ducts and Flexible Air
Connectors? UL (Underwriters Laboratories) in their UL 181 Standard for
Factory-Made Air Ducts and Air Connectors defines two categories of
flexible "ducts" The UL Listed Flexible Air Duct must pass all of 15 tests in
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the UL 181 Standard. Air Ducts are labeled with a square or rectangular
label showing their respective listing. There is no limitation on the length
of runs when using UL Listed Air Ducts. The UL Listed Flexible Air Connector
must pass only 12 of the 15 tests of the UL 181 tests, and is labeled with a
round shaped label, which states "for installation lengths not over 14 feet".
An installer may not increase the 14-foot limitation by using a splice
between 14' sections of Air Connectors. This length limitation is set by the
requirements in NFPA 90A & 90B Standards. (page 1)
• Should Flexible Air Ducts be cleaned? The ADC does not recommend
cleaning of flexible air ducts. The cost of cleaning along with the potential
for damage to the duct components is usually not justified considering the
low cost to replace the duct system with new, more energy efficient, and
properly sealed, flexible duct. If duct cleaning is necessary, care must be
taken in the selection and application of any cleaning process. When duct
cleaning is finished, all connections must be properly resealed in order to
maintain air tightness and duct thermal properties. Again, the best advice is
to replace the ducts rather than attempting to clean them. (page 2)
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4
Installation Requirements
4.1 Code Reference

f.

Air Connectors (does not apply to Air Ducts)
shall not be installed in lengths greater than
14 ft. [4.3 m] for any given run; shall not pass
through any wall, partition or enclosure of a
vertical shaft with a 1 hour or more fire
resistive rating; shall not pass through floors.

g.

Shall not penetrate walls where fire dampers
are required.

h.

Shall not be used outdoors unless specifically
designed to withstand exposure to direct
sunlight and the weathering elements.

i.

Shall not be used to vent appliances for
cooking, heating and clothes drying unless
approved and recommended by the appliance
manufacturer.

j.

Shall not be installed in concrete, buried
below grade or in contact with the ground.

The “authority having jurisdiction” should be
referenced to determine what law, ordinance or code
shall apply in the use of flexible duct.
Ducts conforming to NFPA 90A or 90B shall meet the
following requirements:
a.

b.
c.

Shall be tested in accordance with Sections
7 to 23 of Underwriters Laboratories Standard
for Factory-Made Air Ducts and Air
Connectors, UL 181.
Shall be installed in accordance with the
conditions of their listing.
Shall be installed within the limitations of the
applicable NFPA 90A or 90B Standard.

4.2 Installation Restrictions
and Use Limitations

9
ADC Flexible Duct Performance & Installation Standards, 5th Edition

There are specific restrictions and limitations related to
the use of flexible ducts. Some are due to NFPA
Standards, model codes and various state/local codes.
Others are due to end use performance where the
product was not designed for that specific use. Some,
but not all inclusive, are as follows:
a.

Shall not be used for vertical risers serving
more than two stories in height.

b.

Shall not be used in systems with entering air
temperature higher than 250°F[121°C].

c.

Shall be installed in accordance with the
conditions of their listing.

d.

When installed in a fire-rated floor/roof ceiling
assembly, ducts shall conform with the design
of the tested fire-resistive assembly.

e.

Shall be interrupted at the immediate area of
operation of electric, fossil fuel or solar
energy collection heat sources to meet listed
equipment clearances specified.

G3

4.3 General
The routing of flexible duct, the number of bends, the
degrees in each bend, and the amount of sag or
direction changes (snaking) allowed between support
joints will have serious effects on system performance
due to the increased resistance each introduces (See
Fig 6 & 7). Use the minimum length of flexible duct to
make connections (See Section 4.5). Excess length of
flexible duct shall not be installed to allow for possible
future relocations of air terminal devices.
Avoid installations where exposure to direct sunlight
can occur, e.g. turbine vents, sky lights, canopy
windows, etc. Prolonged exposure to sunlight will
cause degradation of the vapor barrier. Direct
exposure to UV light from a source lamp installed
within the HVAC system will cause degradation of
some inner core/liner materials.
Terminal devices shall be supported independently of
the flexible duct.
Repair torn or damaged vapor barrier/jacket with duct
tape listed and labeled to Standard UL 181B. If internal
core is penetrated, replace flexible duct or treat as a
connection.

Installation Requirements . . . continued

4.4 Installation and Usage

Do not bend ducts across a sharp corner of building
materials such as joists or truss supports.

Install ducts fully extended. Do not install in the
compressed state or use excess length as this will
noticeably increase friction losses. (Refer to Section
4.5 for more specific information regarding pressure
loss and duct sizing.)

The bend radius at the center line of ducts shall be
equal to or greater than one duct diameter (See
Figures 8 and 11). Sharper bends increase pressure
drop significantly and reduce airflow.

Figure 7 - Excess length and tight bend radius
increases pressure drop and
reduces airflow.

Avoid incidental contact with metal fixtures, water
lines, pipes, or conduits. Do not install near hot
equipment (e.g. furnaces, boilers, steam pipes, etc.)
that is above the recommended flexible duct use
temperature.

Figure 9 - Incorrect. Contact with steam pipes.

G4
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Figure 6 - Minimum duct length and bend
radius reduces pressure drop and
improves airflow.

Figure 8 - Correct. Minimum 1 duct diameter
bend radius reduces pressure drop
and improves air flow.
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Installation Requirements . . . continued

4.5 Duct Sizing and Routing
The combined friction and dynamic pressure losses
shall be taken into consideration to properly size any
duct. Pressure losses caused by the roughness of the
duct wall resisting air movement are know as friction
losses. Pressure losses when air flow changes
direction, as caused by bends or when air flows across
other system components, are known as dynamic
losses.
Key points to prevent undersizing or oversizing of
flexible ducts and achieve the designed air delivery
performance:
a.

Use a proven method of duct sizing, one that
has taken into consideration both friction and
dynamic losses.

If a flexible duct is not fully extended, the
friction rate increases proportionally with the
compression (See Fig. 10).
When a flexible duct is fully extended, it is
said to have no more than 4% longitudinal
compression and the published friction rate
may be used for duct sizing calculations (0 4% = 1 x Friction Rate).
For 15% longitudinal compression the friction
rate can increase by a factor of two (15% = 2
x Friction Rate).
For longitudinal compression of 30% the
friction rate can increase as much as four
times (30% = 4 x Friction Rate).

Design the flexible duct system per the
requirements of ACCA, Manual D
(Residential) and Manual Q (Commercial).
Properly take into account duct length, bend
losses, sagging or routing expectations, fitting
losses, etc.

11
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b.

Have a good understanding of and properly
use the air friction chart.
Do not use data for round sheet metal duct.
Since all flexible ducts are not alike, use the
flexible duct manufacturer’s air friction loss
data to size the ducts whenever possible.
If no data is available, use the generic flexible
duct friction loss chart in ACCA Manual D.

c.

Use the minimum length of flexible duct
needed to make the connections.
Install ducts extended to their fullest length
without compression. Due to the helical
configuration of flexible duct inner cores,
excess longitudinal compression can
dramatically affect the pressure drop.

G5

Figure 10 - Compressed duct (not fully ex-

tended) increases friction rate.
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Installation Requirements . . . continued

d.

Keep bends greater than or equal to one (1)
duct diameter bend radius.

Care shall be taken to minimize sagging or
snaking of the duct between supports and
minimize pressure loss caused by excessive
direction changes to the airflow.

Figure 13

12

Figure 11

e.

Properly route and support the flexible duct
runs.

Figure 12
Figure 14
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Ducts shall not be crimped against joist or
truss members, pipes, wires, etc. as this increases pressure loss and reduces air flow.
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Installation Requirements . . . continued

f.

Properly account for bends in the duct runs.
A 90-degree bend has pressure drop equal to
approximately twenty (20) lineal feet of flexible duct. So each 90-degree bend will add
twenty (20) equivalent feet to the length used
for sizing calculations.

Figure 16

13
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A 180-degree offset has pressure drop equal
to about forty (40) lineal feet of flexible duct.
Add forty (40) equivalent feet to the length for
each sharp 180-degree offset.

Figure 15

A gradual 45-degree bend has pressure drop
equal to about ten (10) lineal feet of flexible
duct. Add ten (10) equivalent feet to the
length for each gradual bend (see Fig. 16).

Figure 17
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Installation Requirements . . . continued

Duct fittings and any bends and turns in flexible duct
all produce a resistance to airflow. This resistance
creates a pressure drop measured in inches water
column (IWC) which is physically equivalent to the
pressure drop produced by a straight section of duct.
So the total pressure drop for any duct run equals the
sum of the fitting pressure drops and the pressure drop
of the straight duct section.

The worksheet for determining the total pressure drop
of the duct run depicted in Figure 18 will look like this:

To determine the correct duct size, take into account
the total equivalent length of the duct run, including
entrance and exit losses from the plenum to the duct
and from the duct into the terminal device, the added
length due to any bends, and the total length of the
duct itself.

Total Equivalent Length = 124 ft.

Use ACCA Manual D (App. 3) equivalent length values
for bends and fittings.

The equivalent length values for bends & fittings
represented above are default values from ACCA
Manual D and based on 900 fpm at 0.08 IWC/100’ for
supply ducts and 700 fpm at 0.08 IWC/100’ for return
ducts.

A typical duct run from plenum to terminal device is
illustrated in Figure 18.

Entrance fitting =
Total duct length =
2 x 45° bends (2 x 10’) =
1 x 90° bend (1 x 20’) =
Exit fitting =

35 ft.

14 ft.
20 ft.
20 ft.
35 ft.

Although the distance from plenum to terminal end in
this example is approximately 12 feet, the total
equivalent length used to determine the correct duct
diameter would be 124 feet.

14
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Figure 18
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Installation Requirements . . . continued

4.6 Supporting Flexible Duct
Flexible duct shall be supported at manufacturer’s
recommended intervals, but at no greater distance
than 4’ [1.2 m]. Supporting shall be provided so that
the maximum centerline sag is ½ " per foot [42 mm per
meter] of spacing between supports (See Fig 19). A
connection to rigid duct or equipment may be
considered a support joint.

15

Hanger or saddle material in contact with the flexible
duct shall be of sufficient width to prevent any
restriction of the internal diameter of the duct when
the weight of the supported section rests on the
hanger or saddle material. In no case will the material
contacting the flexible duct be less than 1½ ” [38 mm]
wide (See Fig 21).

Figure 21
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Figure 19
Long horizontal duct runs with sharp bends shall have
additional supports before and after the bend
approximately one duct diameter from the center line
of the bend (See Fig 20).

Figure 22
Do not secure support straps in a manner that
compresses the inner core and constricts the air flow.
Care shall be taken to insure the vapor barrier and
insulation material are not excessively compressed
by the support straps. Compressing the insulation
could lead to condensation at the point of contact
between the duct and the strap or saddle material.

Figure 20
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Installation Requirements . . . continued

Factory installed suspension systems integral to the
flexible duct are an acceptable alternative hanging
method when manufacturer’s recommended procedures are followed.

Support the duct between a metal connection and
bend by allowing the duct to extend straight for at least
one duct diameter before making the bend. This will
avoid possible damage of the flexible duct by the edge
of the metal collar and allow for efficient air flow and
fitting performance (See Fig 25).

Figure 23

16

Figure 25
Vertically installed ducts
shall be stabilized by
support straps at a max.
of 6’ [1.8 m] on center.

Figure 24
Note:

Factory-made air ducts may not be used for vertical risers
in air duct systems serving more than two adjacent stories.
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Figure 26
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Flexible ducts may rest on ceiling joists or truss
supports. Maximum spacing between supports shall
not exceed the maximum spacing per manufacturer’s
installation instruction.
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Installation Requirements . . . continued

4.7 Connecting, Joining and Splicing
Flexible Ducts
All connections, joints and splices shall be made in
accordance with the manufacturer’s installation
instructions.
Standardized installation instructions conforming to the
connecting and sealing requirements of the national
building codes and this standard are shown in
Sections 4.7.1 through 4.7.3.

Sheet metal sleeves used for joining two sections of
flexible duct with plain ends shall be a minimum of 4
inches [100 mm] in length and beaded on each end.
Beads are optional for sleeves when using metal
worm-gear clamps or when joining metallic flexible
ducts using sheet metal screws.
Flexible ducts secured with nonmetallic clamps shall
be limited to 6 inches w.g. [1500 Pa] positive pressure.

Section 4.7.1 - “Installation Instructions for Air Ducts
and Air Connectors - Nonmetallic With Plain
Ends” (uses tape and clamp to seal and secure the
duct core to the fitting).
Section 4.7.2 - “Alternate Installation Instructions for
Air Ducts and Air Connectors - Nonmetallic With Plain
Ends” (uses mastic and clamp to seal and secure the
duct core to the fitting).

17

Section 4.7.3 - “Installation Instructions for Air Ducts
and Air Connectors - Metallic With Plain Ends (optional
use of tape or mastic and metal screws to seal and
secure the duct core to the fitting).

ADC Flexible Duct Performance & Installation Standards, 5th Edition

Due to the wide variety of ducts and duct assemblies
with special end treatments (factory installed fittings,
taped ends, crimped metal ends, etc.), only these
standardized installation instructions are shown.
Always reference the manufacturer’s installation
instructions for more detailed requirements.
All tapes, mastics, and nonmetallic clamps used for
field installation of flexible ducts shall be listed and
labeled to Standard UL 181B - Closure Systems for
Use With Flexible Air Ducts and Air Connectors.
Sheet metal fittings to which flexible ducts with plain
ends are attached shall be beaded and have a
minimum of 2 inches [50 mm] collar length. Beads are
optional for fittings when using metal worm-gear
clamps or when attaching metallic flexible ducts using
sheet metal screws.
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Installation Requirements . . . continued
4.7.1

Installation Instructions for Air Ducts and Air Connectors - Nonmetallic with Plain Ends

Connections - Using Tape and Fasteners

Splices - Using Tape and Fasteners

1. After desired length is determined, cut completely
around and through duct with knife or scissors. Cut
wire with wire cutters. Fold back jacket and insulation.

1. Fold back jacket and insulation from core. Butt two
cores together on a 4" [100 mm] min. length metal
sleeve.

2. Slide at least 1" [25 mm] of core over fitting and
past the bead. Seal core to collar with at least 2 wraps
of duct tape. Secure connection with clamp placed
over the core and tape and past the bead.

2. Tape cores together with at least 2 wraps of duct
tape. Secure connection with 2 clamps placed over the
taped core ends and past the beads.

18

3. Pull jacket and insulation back over cores. Tape
jackets together with at least 2 wraps of duct tape.

NOTES:
1.
2.
3.
4.

For uninsulated air ducts and air connectors, disregard references to insulation and jacket.
Use beaded sheet metal fittings and sleeves when using nonmetallic clamps.
Use tapes listed and labeled in accordance with Standard UL 181B and marked “181B-FX”.
Nonmetallic clamps shall be listed and labeled in accordance with Standard UL 181B and marked “181B-C”.
Use of nonmetallic clamps shall be limited to 6 in. w.g. [1500 Pa] positive pressure.
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3. Pull jacket and insulation back over core. Tape
jacket with at least 2 wraps of duct tape. A clamp may
be used in place of or in combination with the duct
tape.
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Installation Requirements . . . continued
4.7.2

Alternate Installation Instructions for Air Ducts and Air Connectors - Nonmetallic with
Plain Ends

Connections and Splices - Using Mastic and Fasteners
Step 1
After desired length is determined, cut completely around and
through duct with knife or scissors. Cut wire with wire cutters.
Pull back jacket and insulation from core.

Step 2
Apply mastic approximately 2" [50 mm] wide uniformly around
the collar of the metal fitting or over the ends of a 4" [100 mm]
min. length metal sleeve. Reference data on mastic container
for application rate, application thickness, cure times and
handling information.

Step 3
Slide at least 2" [50 mm] of core over the fitting or sleeve ends
and past the bead.

19
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Step 4
Secure core to collar with a clamp applied past the bead.
Secure cores to sleeve ends with 2 clamps applied past the
beads.

Step 5
Pull jacket and insulation back over core ends. Tape jacket(s)
with at least 2 wraps of duct tape. A clamp may be used in
place of or in combination with the duct tape.

NOTES:
1.
2.
3.
4.
5.

For uninsulated air ducts and air connectors, disregard references to insulation and jacket.
Use beaded sheet metal fittings and sleeves when using nonmetallic clamps.
Use mastics listed and labeled in accordance with Standard UL 181B and marked “181B-M” on container.
Use tapes listed and labeled in accordance with Standard UL 181B and marked “181B-FX”.
Nonmetallic clamps shall be listed and labeled in accordance with standard UL 181B and marked “181B-C”.
Use of nonmetallic clamps shall be limited to 6 in. w.g. [1500 Pa] positive pressure.
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Installation Requirements . . . continued
4.7.3

Installation Instruction for Air Ducts and Air Connectors - Metallic with Plain Ends

Connections and Splices - Using Tape or Mastic and Sheet Metal Screws
1. After cutting duct to desired length, fold back jacket
and insulation exposing core. Trim core ends squarely
using suitable metal shears. Determine optional
sealing method (Steps 2 or 5) before proceeding.

4. Secure to collar/sleeve using #8 sheet metal
screws spaced equally around circumference. Use 3
screws for diameters under 12" [300 mm] and 5
screws for diameters 12" [300 mm] and over.

2. When mastics are required and for pressures 4"
w.g. [1000 Pa] and over, seal joint with mastic applied
uniformly to the outside surface of collar/sleeve.
(Disregard this step when not using mastics and proceed to Step 3).

5. For pressures under 4" w.g. [1000 Pa] seal joint
using 2 wraps of duct tape applied over screw heads
and spirally lapping tape to collar/sleeve. (Disregard
this step when using mastics per Step 2).

20

6. Pull jacket and insulation back over core. Tape
jacket with 2 wraps of duct tape. A clamp may be used
in place of or in combination with the duct tape.

NOTES:
1. For uninsulated air ducts and air connectors, disregard references to insulation and jacket.
2. Use mastics listed and labeled to Standard UL 181B and marked”181B-M” on container.
3. Use tapes listed and labeled to Standard UL 181B and marked “181B-FX”.
4. Nonmetallic clamps shall be listed and labeled in accordance with Standard UL 181B and marked “181B-C”.
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3. Slide at least 1" [25 mm] of core over metal collar
for attaching duct to take off or over ends of a 4" [100
mm] metal sleeve for splicing 2 lengths of duct.
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Frequently Asked Questions
What is the life expectancy of Flexible Air Ducts?
End-use situations must be taken into account in estimating the life expectancy of any building material. However;
when properly installed per the Air Diffusion Council (ADC) installation instructions, furnished by most manufacturers
with the shipping carton, Flexible Air Ducts should last for the life of the dwelling.

What is the difference between Flexible Air Ducts and Flexible Air Connectors?
UL (Underwriters Laboratories) in their UL 181 Standard for Factory-Made Air Ducts and Air Connectors, defines
two categories of flexible "ducts"
The UL Listed Flexible Air Duct must pass all of 15 tests in the UL 181 Standard. Air Ducts are labeled with a
square or rectangular label showing their respective listing. There is no limitation on the length of runs when using
UL Listed Air Ducts.
The UL Listed Flexible Air Connector must pass only 12 of the 15 tests of the UL 181 tests, and is labeled with a
round shaped label, which states "for installation lengths not over 14 feet". An installer may not increase the 14-foot
limitation by using a splice between 14' sections of Air Connectors. This length limitation is set by the requirements
in NFPA 90A & 90B Standards.

What about the thickness of insulation?
Insulated Flexible Air Duct is commonly manufactured with these three R-Values: (4.2, 6.0 and 8.0). Above 8.0 is
generally considered a special order. In an attempt to standardize, the flexible duct industry no longer states
insulation values in thickness and density. Today, per the requirements of national energy codes, manufacturers
report R-Values based on the insulation k-value only, at installed wall thickness, when tested per ASTM C-518.

What do you mean by a "certified R-Value"?
ADC initiated a third-party thermal certification program of R-Value ratings. An adjunct testing and follow-up
program was established with Underwriters Laboratories and ETL Testing Laboratories for Flexible Air Ducts listed
and labeled to UL Standard 181. The program includes testing, classifying, follow-up testing of R-Values at both the
insulation manufacturer and the Flexible Air Duct manufacturer. This is a voluntary member service program offered
to all ADC members. Those ADC members that have elected to participate, and whose products continuously meet
the requirements set forth in the UL and ETL Follow-up inspection program, are eligible to mark their product with
the ADC Seal of Certification for Thermal Performance. The seal is a diamond-shaped seal of certification mark
with the words "Thermal Performance" printed below it.

Can Flexible Air Ducts or Flexible Air Connectors be used to vent clothes dryers?
No. UL Listed Class 1 Air Ducts and Class 1 Air Connectors are intended for use in heating and cooling system
designed for comfort air movement. Exhaust ducts for domestic and commercial clothes dryers must be constructed
of metal and have a smooth interior finish.
Flexible ducts that are acceptable for use to connect from the clothes dryers to the exhaust duct are covered under a
different listing category than normal HVAC air ducts and air connectors and they must be tested, listed, and labeled
as a "Clothes Dryer Transition Duct". These transition ducts are limited to 8’ maximum installed length and cannot
be concealed within construction materials.
Many ADC members do manufacture Clothes Dryer Transition Ducts in addition to the more common Class 1 Air
Ducts and Air Connectors.
If you are using a flexible duct to transition from the clothes dryer to the exhaust duct, make sure the transition duct
is listed and labeled as a "Clothes Dryer Transition Duct". In addition, follow both the duct and the equipment
manufacturer’s instructions for installation.

Can Flexible Air Ducts or Flexible Air Connectors be used for bathroom/shower
exhaust fans?
Class 1 Air Ducts and Class 1 Air Connectors may be used in most cases to connect to bathroom/shower exhaust
fans. Always check local code limitations and the fan manufacturer’s installation instructions and limitations first.
An insulated air duct on longer runs can assist in keeping the moisture from condensing inside the duct and help
prevent "pooling" of water in low spots which could damage the duct.
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Can insulated Flexible Air Duct be exposed to ultraviolet (UV) sunlight?
Some polymeric materials used to manufacture nonmetallic flexible ducts will degrade with prolonged exposure to
ultraviolet (UV) radiation. This UV radiation occurs naturally in sunlight or it can be artificially generated using
specialized lamps.
The outer barrier (jacket) may degrade if ducts are installed outside in direct sunlight or within attics, crawl spaces,
etc. where direct sunlight enters, e.g. turbine vents, sky lights, canopy windows, etc.
The inner core (liner) may degrade if ducts are positioned near a bio-treatment lamp (UV emitter) installed within the
HVAC system.
Unless the product is specifically designed to withstand the exposure to UV light, care should be taken to ensure the
outer vapor barrier and inner core material are shielded from direct sunlight and UV radiation. Reference the
manufacturer’s recommendations for specific product information related to UV exposure.

Are Flexible Air Ducts and Flexible Air Connectors tested for mold growth and
humidity?
Flexible Air Ducts and Air Connectors that are listed and labeled in accordance with the UL181 Standard have been
tested for mold growth and humidity. The purpose of this test is to determine if the components used in the
manufacture of the duct will contribute to the growth of mold and mildew.
Refer to Section 3 (Testing, Listing, Reporting and Certifying) of the ADC Flexible Duct Performance & Installation
Standards (The Greenbook) for further information on the test program for listing flexible ducts. A copy of this
Standard can be ordered and downloaded at www.flexibleduct.org.

Should Flexible Air Ducts be cleaned?
The ADC does not recommend cleaning of flexible air ducts. The cost of cleaning along with the potential for
damage to the duct components is usually not justified considering the low cost to replace the duct system with new,
more energy efficient, and properly sealed, flexible duct.
If duct cleaning is necessary, care must be taken in the selection and application of any cleaning process. When
duct cleaning is finished, all connections must be properly resealed in order to maintan air tightness and duct thermal
properties.
Again, the best advice is to replace the ducts rather than attempting to clean them.

Can I use the same size Flexible Air Duct as I would use for round sheet metal?
The pressure drop in a flexible duct is usually higher than that of smooth sheet metal pipe. This is due to the
convolutions created by the wire helix in flexible duct. Thus, as a normal "rule of thumb", when comparing a straight
length of round sheet metal pipe to the same straight length of flexible duct, and due to rounding up to the nearest
available dimension, the flexible duct should generally be 1" larger in diameter.
However, since flexible ducts are usually over-sized in diameter as compared to round sheet metal and since the
routing of a flexible duct can allow for gradual bends versus abrupt elbows, it is feasible that the same diameter flex
can be used when compared to a given length round sheet metal duct run.
Both sheet metal ducting and flexible ducts should be sized using the appropriate pressure drop data provided by
the manufacturer or published in referenced literature printed by credible organizations such as ADC, ACCA, and
ASHRAE.
Duct sizing should be done in accordance with applicable procedures in ACCA Manual D.

Can screws be used to fasten Flexible Air Duct core?
ADC does not recommend the use of metal screws for making connections and splices with non-metallic flexible air
ducts. Procedures and materials (tapes, mastic, fasteners) for connecting and splicing non-metallic flexible ducts
are evaluated using UL181B Standard which does not address the use of metal screws. Potentially, metal screws
can damage the components in some non-metallic flexible ducts.
ADC does recommend the use of sheet metal screws for making connections and splices with Metallic flexible air
ducts.

What materials are used to hang or support Flexible Air Duct and Flexible Air
Connectors?
There are a number of different materials, which are used regionally. ADC does not specify a particular material in
our installation instructions. However, ADC does make the following statement: "Hanger or saddle material in
contact with Flexible Air Ducts and/or Flexible Air Connectors shall be of sufficient width to prevent any restriction of
the internal diameter of the duct when the weight of the supported section rests on the hanger or saddle material. In
no case will the material contacting the duct or connector be less than 1-1/2" wide". As in all cases, local jurisdiction
has the final say in these matters.

Must UL-listed Duct Tape, Mastics, and Clamps be used?
The national codes require that tape, mastic, and non-metallic mechanical fasteners (plastic ties) used for sealing
flexible ducts be listed and labeled to UL181B Standard. Metallic clamps are not required to be listed.
Tapes shall be listed and marked "UL181B-FX".
Mastic shall be listed and marked "UL181B-M".
Non-mechanical fasteners shall be listed and marked "UL181B-C".
Copyright © 2002-2013 – Air Diffusion Council – All Rights Reserved.
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Flexible Ductwork
This is - sadly - the most popular page on the website. Apparently, Delaware is
not the only state in which installers routinely "butcher" flexible duct.
FLEXIBLE DUCT - BOON OR BANE?

Flex consists of three
components: “vapor
barrier” or “outer
jacket”, fiberglass
insulation and the
“core” or “liner” (steel
wire “helix” encased in
foil, film or fabric).

Now we come to branch ductwork, and there are two types: Metal (round, oval
and rectangular shapes are used) and “flexible air duct” (AKA “flex”); since flex
is the single most abused product in the industry today, it’s necessary to
devote considerable time to the topic.
“ASHRAE” (American Society of Heating, Refrigerating and Air-Conditioning
Engineers, Inc.) is the authority in HVAC design; in 2004, they published a
revealing study on airflow through flexible duct. The authors (Abushakra et al)
found real world pressure drops to be four to ten times manufacturers’
published values.
IMPORTANT NOTE: Real world resistance to flow through flex can be huge.
At issue is the degree of “compression” of the duct: They found the only way to
replicate manufacturers’ data was to pull the ends of test specimens farther
apart than is realistically possible in the field (the specimens were “fully
extended”); when real world configurations were tested (we say there was
some degree of “compression”), resistance multiplied.

25 feet of flex is
shipped in a box less
than three feet long.
The tool shown is used
to tighten the plastic
clamps required to
secure the
connections of flex.

IMPORTANT NOTE
The round shape of
the core must be
maintained
throughout a run of
flex.
Supports and bends
must not cause the
core to be out of
round or restricted
in any way.

The Good
This installer has
extended the duct as
much as can be
expected in the real
world, and there is
very little “wrinkling”
of the jacket or sag;
the support
compresses the
insulation, but not the
liner, and the bend is
gradual. This
approaches the
Standard of Care.

IMPORTANT NOTE: Real world resistance to flow through flex is solely a
function of workmanship.
“ADC” (Air Diffusion Council, the people who manufacture flex and many of
their suppliers) promulgate the Industry Standard on flex:
“Flexible Duct Performance and Installation Standards Fourth Edition” 2003.
Here are some quotes:
¶4.3 begins “Install flex fully extended, do not install in the compressed state or
use excess lengths” (using more than necessary to get from A to B, and
leaving the excess curling around). “This will noticeably increase friction
losses” (resistance to flow). Parenthetical phrases are ours.
¶4.3 continues “Avoid bending ducts across sharp corners or incidental
contact with metal fixtures pipes or conduits. Radius at centerline shall be no
less than one duct diameter.” Emphasis is ours.
¶4.8 requires supporting at no more than five foot intervals and clarifies that
connections to a main duct or air outlet are supports.
¶4.8 continues “Hanger or saddle material in contact with the flexible duct shall
be of sufficient width to prevent any restriction of the internal diameter of the
duct when the weight of the supported section rests on the hanger or saddle
material.” Emphasis is ours.

The Bad
Here’s an 8” duct (11”
OD) run through the
7” space above a
“strongback” used to
reinforce floor
trusses. We had
noted substandard
flow and used a duct
camera to locate the
restriction in this
branch duct; we then
applied the drywall
saw.

¶6.3 is interesting for its caution: “Use friction loss data characteristic of flexible
duct. Do not use data for round sheet metal duct.” We all know flex has more
resistance than metal and young viewers may want to say “DUH”, but there are
contractors who don’t know there’s a difference; sad but true.

Typical Flex Repair:
Remove Excess Length and Eliminate a Bend
This branch duct (below left) was originally routed between the two trusses in
th b k
d
d th
db kt
tl t b t
th t
t
i
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The Ugly
Here's a 6" duct (9"
OD) run through the
3½” space between
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the background, and then curved back to an outlet between the two trusses in
the foreground; we disconnected it and relocated it for a more direct route,
ending up with the excess length shown.

The corrugations in
flex create a great deal
of turbulence, which
increases resistance to
flow. That turbulence
also causes airborne
dirt to settle out, as
seen here. This dirt
presents an air quality
concern (mold growth
could develop if the
duct is wetted) and a
fire hazard; those are
good reasons not to
use flex for returns (as
was done here).

At the right, we attached an adjustable elbow to the existing collar and
included a short length of round duct to eliminate a flex bend and provide a
means to securely attach the now shortened flex. Note that we've pulled the
jacket and insulation back to expose the liner; we'll shorten the liner so we
can use the jacket and insulation to cover the elbow.

At the left we see "Good Flex": The excess that was removed; note the "Flow
Hood" used for measuring airflows.

This design violates
traditional practice,
wherein
triangular D Boxes
supply only TWO
branch ducts.

3½ space between
the “TJI” and the
foundation wall; this
branch supplied a
floor diffuser in front
of a large patio door,
where there were
comfort complaints.
We fixed Bad and
Ugly by having
contractors install
metal oval duct, as
should have been
done originally.

Next (below left) we pulled the liner over the round duct, and secured it with
two duct clamps (We were on a roll - Only one clamp is required) and UL181
tape.

Above right we see the nearly finished product after pulling the insulation and
jacket over the elbow; all that remains is to tape the jacket to the duct wrap, as
was done with the branch at the lower right of the image. Note the tool used to
tighten and then remove unused length from the 36" long duct clamps.

We felt the D Box
shown below was
restrictive to flow:
The cross sectional
area of the box
decreases as you
move away from the
large flex, and the
area of the
remaining branches
exceeded the areas
of the boxes
upstream of those
branches.

Page 2 of 3

You may be tempted
to think this stuff is
funny; just remember
it was done
deliberately to fellow
human beings by
people who should
have known better.
The gas line shown
is not an approved
support.

The Flexible Duct System - A Concept Whose Time Has Gone
Flexible duct systems are characterized by LOTS of flex: It's everywhere; there
are no rectangular ducts.
These systems present multiple opportunities for abuse, and home buyers
must resist buying homes with these systems unless they're certain air
deliveries are within spec; to do otherwise is to risk poor comfort levels, high
energy bills and high repair costs.
Unscrupulous contractors are promoting "Flexible Duct Systems" (AKA
"Radial Systems"), because they're cheap to install. These systems consist
of a supply plenum (think "box"), constructed of metal or board; main supply
ductwork is large flex ducts connecting to "Distribution Boxes" (AKA "D
Boxes"), which in turn supply multiple branch flex ducts. Return ductwork is
similar.
The studies and the 2009 Standard of Care sounded the death knell for
these systems but the people advocating them don't know it.
Wake up, people! The resistance to flow through your duct systems is
four to ten times your design! How can you possibly deliver design flow?
The heart of a flexible duct system is the "D Box" (That's "D" as in
"Distribution"); here we see a large flex at right supplying several smaller
ducts through a triangular D Box

G18
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We like to say
"Nothing can touch
flex but its
supports and
connections"

There is no Industry
Standard for the
gage (thickness) of
the wire used for the
helix; and
manufacturers do not
publish the gage of
their wire.
We felt the wire used
i thi
d t
f
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ducts through a triangular D Box.
Note that in normal designs, one large flex supplies only two or at most three
smaller ones; triangular boxes are used for two branches and square boxes
are used for three.

More Fun With Flex
At left: Nearing the end of a 60 foot run of
branch duct, we see the flex laid between truss
chords, and VERY compressed (note the
"wrinkles"). Needless to say, the Bonus Room
supplied by this branch wasn't too comfortable.

A Tale of Two
D Boxes

We like to examine
inside the D Boxes
we see, and here's a
typical finding: The
installer didn't do
everything possible
to conceal the
underlying untreated
fiberglass at cut
edges. In fact, this
installer appears to
have left a chunk of
fiberglass inside the
box.

Page 3 of 3

in this product was of
such a light gage (so
thin) that it could not
support the weight of
the duct itself.
Note how the flex has
settled into an oval
shape.

Below: There was eight or ten feet of vertical
flex weighing on this support; a huge
restriction was thus created.

We haven't mentioned
"sag". ADC para. 4.8
limits sag in flex to 1/2"
per foot of spacing
between supports:
2-1/2" between
supports that are five
feet apart; that's
INCHES, not feet!

Advanced
Next, we see two installations comprising the equivalent of three 90 degree
bends, and they're not made smoothly in either case.
Resistance to flow through bends is expressed in feet of straight flex duct.
Each 90 degree bend, if PROPERLY MADE equates to about ten feet of flex
duct, so this little arrangement would normally equal 30 feet of flex duct.
Given the crimping at the lower left, it's probably 100 feet or more.
The image at the lower right is titled "STUPID" in our file. It's about the same
number of bends as shown in the previous image, but these bends are
much more crimped.
Call this arrangement 150 feet or more.

The discolorations
shown tested positive
for "fecal coliforms,
escherichia bacteria
and enterococcus".

The "fix" for both installations was to replace the flex bends with round metal
"adjustable elbows"; that reduced the respective resistances to flow by 70
feet and 120 feet. Airflow improved dramatically.

Perhaps foreign
matter was placed
inside the box before
it was installed.
Think about it.
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Figure 2-4 Controlling Air Movement via Pressure Relationships

UV-resistant the microorganism, the longer and/or stronger the
irradiation must be.
More information on UV air and surface treatment is available in
Chapter 60 of the 2011 ASHRAE Handbook—HVAC Applications and
Chapter 17 of the 2012 ASHRAE Handbook—HVAC Systems and
Equipment.
2.12 AIR MOVEMENT AND
PRESSURIZATION

Another common method of mitigating the spread of infections is
through pressure relationships. As noted in Table 2-2, many rooms
require positive or negative pressure relative to adjacent spaces. As
shown in Figure 2-4, the intent of pressurization is to move potentially
infectious particles from the cleanest areas to less clean areas. A clear
understanding of these areas is essential. A hospital is not totally
clean throughout, but has various areas—from sterile-clean to
semiclean to dirty.
Therefore, for example, operating rooms must be at a positive
pressure relative to adjacent corridors to prevent potentially harmful
microorganisms from entering the operating room. In contrast,
airborne infection isolation (AII) rooms must be maintained negative
because patients in these rooms may be highly infectious with diseases
such as tuberculosis or SARS. Design considerations for specialty
rooms are covered in more detail in Chapter 8.
Many operations are carried out by surgeons wearing simple
masks across their lower face. In fact, it is important that surgeons are
comfortable during operations to ensure their concentration during
long or complex procedures. Clean supply air from overhead helps to
achieve this although it also tends to induce air from surfaces of anyone
close to the table and could deposit squames on or in the patient.
Memarzadeh and Manning (2003) modeled airflow in operating rooms
using computational fluid dynamics (CFD). They postulated that there
is a thermal plume at the patient’s wound site that can have the
beneficial effect of deflecting the deposition of particles away from the
wound. Using the CFD model, Memarzadeh concluded that the face
velocity of the diffuser above the operating table should not exceed 30
fpm [0.15 m/s] to avoid disrupting the patient’s thermal plume. As
described in Chapter 8, limiting diffuser face velocity is one of the
basic means of designing operating room air distribution to reduce
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at humidifiers, and as required by the client or codes to facilitate
duct cleaning.
• Elbows. Whenever allowed by space conditions, use long-radius
elbows to minimize pressure losses and improve performance
and cleanliness. “Square” elbows with turning vanes should be
avoided, especially in exhaust and return systems, because they
collect dust and debris, leading to reduced airflow performance.
• Flexible ductwork. Use of flexible ductwork should be limited
because of its higher pressure losses, particularly when crimped
or coiled, and its greater susceptibility to abuse or damage. Many
designers limit flexible duct connections to a maximum length
of 5 to 6 ft [1.5 to 1.8 m].
Most designers prefer fully ducted return systems in health care
facilities, including outpatient clinics, largely because of their inherently superior sanitary characteristics. Some codes mandate fully
ducted systems for all inpatient facilities. Ducted returns protect the
airstream from direct exposure to such potential plenum conditions as
accumulated dust, microbes or odors generated by wet materials (from
piping leaks, roof leaks, or floor leaks in multistory facilities); rodent
droppings; fibers from deteriorated flame proofing or equipment; and
smoke produced by smoldering wiring insulation or other sources
during a fire. To minimize the latter possibility, NFPA codes require
that electrical cables installed in plenums used for air movement must
be of the plenum-rated type. Above-ceiling plenums, in particular,
are prone to disturbance by maintenance activities that could release
opportunistic fungi or allergens into a return airstream. Ducted returns,
in addition, can be designed to minimize “cross-talk” wherein audible
conversations are transmitted between rooms via open return connections, particularly when room partitions do not extend above the
ceilings. Table 3-3 lists positive or negative pressure relationship
requirements for many spaces in a hospital. Without a ducted return
system, it is impossible to balance return airflows and maintain these
pressure differentials.

3.5.2 Fully Ducted versus
Plenum Returns

External duct insulation is considered best practice for the hospital
environment as opposed to internally insulated or lined ductwork.
Externally insulated ductwork is preferred for reasons of infection
control and reduced system static-pressure loss. Reducing system staticpressure loss has become more important with recent energy code
updates that place more stringent limits on fan power. If internal
insulation is used, the insulation should be covered with polyester
film or other material to prevent fibers from entering the airstream.
Nonfibrous insulation, such as closed-cell foam or other materials, could
also be considered. With externally insulated ductwork, the designer
must consider acoustics and use measures other than liner to reduce duct
noise. Reducing duct velocities to provide better acoustics, rather than

3.5.3 Duct Insulation

H3

2009 ASHRAE® HANDBOOK

FUNDAMENTALS

Inch-Pound Edition

American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
1791 Tullie Circle, N.E., Atlanta, GA 30329
(404) 636-8400

http://www.ashrae.org

i1

2009 ASHRAE® HANDBOOK

FUNDAMENTALS

Inch-Pound Edition

American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
1791 Tullie Circle, N.E., Atlanta, GA 30329
(404) 636-8400

http://www.ashrae.org

i2

J1

J2

energy design resources

design brief

INTEGRATED DESIGN FOR SMALL COMMERCIAL HVAC

Summary

By using recommended design

Small HVAC systems are the workhorses of the light commercial

methods for rooftop heating,

building market, which represents more than half of the annual
commercial new construction floor area in California. Design,
installation, and operations issues can prevent these systems
from performing up to their full potential. This design brief
focuses on actions that the architects, engineers, and design/build

ventilation, and air conditioning
(HVAC)

systems,

significant

improvements in operational

contractors can take to improve the energy efficiency of small
HVAC systems, reduce operating costs, and improve indoor
comfort and environmental quality. These actions include:
■

savings, energy efficiency, and
indoor comfort can be achieved.

Practice energy-efficient design strategies such as reduced
lighting power, high-performance glass and skylights, cool
roofs, and improved roof insulation techniques in the
overall building design.

■

Size units appropriately using American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE)
approved methods that account for the energy efficiency

■

■

strategies implemented in the design, and use reasonable

Introduction

2

assumptions on plug load power and ventilation air

Building Design

4

quantities when sizing equipment.

Unit Sizing

6

Select unit size and airflow based on calculated sensible

Unit Selection

8

loads without oversizing. Consider increasing unit flow rate

Distribution Systems

10

to improve sensible capacity in dry climates.

Ventilation

13

Specify units that meet the Consortium for Energy Efficiency

Thermostats and Controls

16

Tier 2 efficiency standards; and incorporate premium

Commissioning

17

efficiency fan motors, thermostatic expansion valves, and

Operations and Maintenance

20

Conclusion

22

For More Information

23

Notes

25

factory-installed and run-tested economizers.
■

contents

Design distribution systems with lower velocities to reduce
pressure drop and noise. Seal and insulate duct systems
located outside the building thermal envelope.
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■

Operate ventilation systems continuously to provide
adequate ventilation air.

Incorporate demand-controlled

ventilation to reduce heating and cooling loads.
■

Specify commercial grade thermostats with the capability to
schedule fan operation and heating and cooling setpoints
independently.

■

Commission the systems prior to occupancy through a
combination of checklists and functional testing of
equipment control, economizer operation, airflow rate, and
fan power.

■

Develop clear expectations of the services provided by
HVAC maintenance personnel.

Introduction
This design brief incorporates findings from a recent study of
small HVAC systems in commercial buildings conducted for the
California Energy Commission (CEC).1 A total of 75 buildings
and 215 roof top units were studied. The project identified a
number of issues with HVAC systems that are installed and
operated in the field. The problems included broken
economizers, improper refrigerant charge, fans running during
unoccupied periods, fans that cycle on and off with a call for
heating and cooling rather than providing continuous ventilation
air, low airflow, inadequate ventilation air, and simultaneous
heating and cooling. Correcting these problems represents a
major opportunity for improvements in energy efficiency,
operations, and indoor comfort.

Why Small HVAC?
Packaged direct expansion (DX) air conditioners and heat
pumps cool more than half of the total commercial new
construction floor space in California.2 Of these, single package
rooftop air conditioners dominate the market, representing
approximately three-quarters of the total DX system capacity.
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The rooftop air conditioner market is dominated by small
systems, defined here as systems 10 tons and smaller,
representing almost 60 percent of the total installed DX cooling
capacity. The most popular unit size (in terms of units sold) is
five tons (Figures 1 and 2).
These small rooftop units are the workhorses of the
commercial building industry, yet many systems fail to reach
their full potential due to problems with design, installation,
and operation.

Figure 1: Floor space distribution of HVAC systems in new
commercial buildings in California
Single package DX air conditioners are the most popular HVAC system type
in new construction in the state, cooling about 44 percent of the total
floorspace. Built-up systems are the second most popular, conditioning
about 17 percent of the total floorspace.The combined total of single
package and split DX air conditioners and heat pumps represents slightly
more than half of the total floorspace in California. Note that a significant
portion (about 19 percent) of the total floorspace is not cooled.

Source: Architectural Energy Corporation
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Figure 2: Distribution of packaged DX system size
In terms of number of systems installed, the most popular packaged DX system size is five tons. Units between one and 10 tons
represent close to 90 percent of the total unit sales in new buildings in California.
HVAC Unit Size Distribution by Quantity
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Building Design
HVAC systems, like all systems in the building, do not function
in isolation, but are part of an interactive system of components.
Before addressing the design of the HVAC system, it is important
to address several aspects of building design that influence the
loads imposed on the HVAC system. By including these energy
efficiency strategies in the building design, the size and energy
consumption of the HVAC system can be reduced.

Reduce Lighting Power
Lighting represents a major opportunity for energy savings in
small buildings. Although Title 24 is one of the most stringent
energy codes in the country, there is ample opportunity to
reduce lighting power below Title 24 allowances. New
generation T-5 and T-8 lamps, fluorescent high-bay fixtures,
task/ambient lighting design, lighting controls, and daylighting
represent opportunities to reduce lighting energy and the size of
the HVAC system required to remove heat generated by lighting
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systems. Lighting amounts to approximately 30 percent of the
energy consumed in typical office buildings. The lighting
designer should try to design to lighting power density levels
that are 10 percent less than Title 24 allowances.

Use High-Performance Glazing and Skylights
High-performance glass also represents a major opportunity for
energy efficiency in commercial buildings. Tinted, low-e glazing
systems that reduce solar heat gain and conduction losses are
available from most glass suppliers, thereby reducing the size of
the air conditioning system. High-performance glass also
improves occupant thermal comfort and reduces glare.
Similarly, high-performance skylights are available that reduce
solar heat gains and heat conductance, while maintaining
sufficient visible light transmission for daylighting applications.
Title 24 requirements exclude single pane glass from most
applications, and require double pane, low-e glass in many
climate zones. However, glazing systems with higher
performance are available in virtually all applications.

Use Cool Roofing Materials
Roofing materials with low solar absorptance and high thermal
emittance (“cool” roofs) can reduce peak HVAC loads and
energy consumption. Cool roofs reflect solar radiation while
enhancing radiant heat transfer to the sky, thus reducing the
“roof” load of the building. Reductions in heat gains through the
roof have an effect on the temperature of the plenum space
located between the drop ceiling and the roof, which contains
the majority of the ductwork in small commercial buildings.
Duct heat gains and air leakage losses (especially on the return
side) can increase HVAC loads on the order of 30 percent, so a
cool plenum can reduce energy consumption and improve
occupant comfort, especially in commercial buildings where
systems run continuously during occupied hours. Cool roofs can
also reduce the outdoor air temperature at the roof level.
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Figure 3: Lay-in insulation
applied to a warehouse-tooffice conversion. Note the
poor insulation coverage and
ductwork located in an
unconditioned space.

Avoid Lay-in Insulation
The roof or ceiling insulation location can also have a major
effect on HVAC system performance. Roof insulation can be
installed directly on the roof deck, while ceiling insulation is
sometimes applied on top of the drop ceiling (called “lay-in”
insulation).3 When the insulation is applied to the roof, the
plenum is located within the thermal envelope of the building,
and the impacts of duct conductive losses and duct leakage on
HVAC system efficiency is substantially less. Although the
surface area of the thermal boundary of the building expands
due to the inclusion of the plenum walls, overall conductance

Source: Architectural Energy Corporation

losses decrease due to improved insulation coverage.
Lay-in insulation generally has incomplete coverage due to
lighting fixtures, HVAC diffusers, fire sprinklers, and other
devices installed into the dropped ceiling grid that interfere with
insulation installation. Insulation installed on ceiling tiles
inevitably gets displaced as ceiling tiles are moved to gain
access to the plenum space for data and telecom wiring,
reconfiguring the HVAC diffuser layout, and other maintenance
activities. The use of lay-in insulation increases the likelihood of
increased duct losses and lower HVAC system efficiency.
These seemingly unrelated aspects of building design can have a
profound effect on the size and cost of the HVAC system.
Architects and design/build contractors should consider including
the above-listed aspects into their designs to achieve superior
performance. The incremental costs of these energy-efficiency
strategies can be offset by reduced HVAC system size and cost.

Unit Sizing
Many small HVAC systems are significantly oversized, resulting
in inefficient operation, reduced reliability due to frequent
cycling of compressors, and poor humidity control. Oversized
systems also result in wasted capital investment in both the
HVAC unit and distribution system. System oversizing affects the
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ability of the system to provide simultaneous economizer and
compressor operation, and exacerbates problems with
distribution system fan power, since larger units are supplied
with larger fans.

Use Sizing Methods Responsive to Efficiency Strategies
A variety of sizing methodologies are used to determine HVAC
system size, including “rule of thumb” sizing based on square
foot per ton (sf/ton), manual methods (e.g. ACCA Manual N),
and computerized load calculations. A recent survey of design
practices in the small commercial building market indicated
that although computerized load calculations are used more
often than manual methods, the assumptions used in the load
calculations are based on conservative assumptions about the
building shell, lighting design, and occupant densities.4 To
reap the advantages of lower first costs, energy efficiency
strategies that reduce peak loads should be included in the
load calculations.

ASHRAE Study on Plug Loads in Offices
An ASHRAE study on plug loads
measured equipment load densities in
44 commercial office buildings. The

Use Reasonable Assumptions for Plug Loads
and Ventilation Air

measured equipment power ranged
between 0.4 and 1.2 W/sf. Values above

Engineers often base HVAC sizing decisions on the full

1.0 W/sf occurred in only five percent of

nameplate or “connected” load of computers, copiers, printers,

the square footage studied.

and so on; and assume simultaneous operation of such

Source: ASHRAE Journal, December 1997.

equipment. In fact, most of this equipment operates at a fraction
of the nameplate value, and rarely operates simultaneously.5
Many HVAC designs are based on plug load assumptions on the
order of five W/sf in office spaces. According to an ASHRAE
study (see sidebar), one W/sf is a reasonable upper bound
when equipment diversity and reasonable estimates of the true
running load are included.
The peak occupant load and the corresponding ventilation
load can contribute substantially to equipment capacity in
certain spaces such as lobbies and public assembly areas.
Often actual occupant loads are substantially less than peak

PAGE 7

INTEGRATED DESIGN OF SMALL COMMERCIAL HVAC

K7

egress loads to which building codes often defer. While code
changes may be in order, it also makes sense for designers to
be knowledgeable about the applicable code and balance
good air quality with energy efficiency. Many building codes
reference ASHRAE Standard 62, which allows the designer to
base the design on the actual anticipated occupant density, so
long as justification is provided.

Avoid Oversizing
California Title 24 limits cooling capacity to 121 percent of the
calculated peak cooling load. Since most sizing methods are
based on conservative assumptions, it is recommended that
designers use the calculated load and round up to the next
available unit size only to avoid excessive oversizing.

Unit Selection
Table 1. Title 20 (2003), Title 24
(2001) and CEE Tier 2 Efficiency
Standards
Size
<5.4 ton

Title 20/24
9.7 SEER

Tier 2
13 SEER/
11.2 EER

5.4–11.2 ton.

10.3 EER

11 EER
Source: CEC and CEE

Efficiency
Energy codes are generally set to correspond to the basic
“standard efficiency” HVAC unit. High efficiency units are
available in most size ranges that are up to 30 percent more
efficient than code. These units generally incorporate larger
condenser and evaporator coils, efficient compressors,
improved cabinet insulation, and higher efficiency fans and
motors. Designers should consider specifying units that meet
the Consortium for Energy Efficiency (CEE) Tier 2 efficiency
standards. It is also important to consider both the rated full
load energy efficiency ratio (EER), and the seasonal energy
efficiency ratio (SEER) when selecting a unit. However, if the
unit design is optimized for efficient part-load rather than peak
load operation, multi-compressor units with high SEERs may
not perform much better than a standard unit at peak cooling
conditions, since the SEER includes part-load efficiency in the
overall calculation.
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Select Capacity Based on Design Conditions
Designers should consider the unit capacity under actual design
conditions, not nominal values. The peak cooling capacity is

■

designers should consider

reduced as outdoor temperatures increase. This can be

peak rooftop temperature

especially important in desert climates where peak cooling

and sensible heat ratio

conditions on the roof can exceed the data in manufacturers’

under design conditions.

standard catalogs. The unit should be sized to meet the
calculated sensible load, and the latent cooling capacity should

When selecting a unit,

■

Designers should also

be reviewed. High-efficiency equipment generally has less latent

evaluate the trade-off

cooling capacity than standard equipment. Also, energy-efficient

between additional sensible

buildings have reduced sensible loads but comparable outdoor

cooling capacity and fan

air requirements compared to standard buildings; thus the

power when selecting air

sensible heat ratio of an energy-efficient building may be

flow rate.

reduced.

Select Airflow Rate to Meet Sensible Loads
The cooling capacity of most packaged air conditioners is based
on a nominal flow rate of 400 cfm (cubic feet/minute) per ton
of cooling capacity. Nominal flow rates in packaged equipment
are selected to provide adequate dehumidification in climates
that are more humid than California. Increasing the flow rate
can extract extra sensible cooling capacity out of the unit,
allowing the selection of a smaller “nominal” unit. However,
the designer should assess the fan energy, which may increase
dramatically with higher flow rates, if the unit capacity is near
the maximum offered in a particular case size.

Specify Premium Efficiency Fan Motors
Premium efficiency fan motors are important in commercial
applications, since fans in general run continuously during
occupied periods. In systems equipped with economizers in
mild climates such as coastal California, fan energy can be a
significant portion of the total HVAC energy consumption.
Selection of a premium efficiency motor on the supply fan is
cost effective in all climates.
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Figure 4: Thermostatic expansion
valves (above) and direct drive
economizer actuators (below)
can improve unit reliability.

Specify Thermostatic Expansion Valves
Refrigerant charge in units degrades over time, due to
refrigerant

leaks

and/or

poor

maintenance

practices.

Specifying units with thermostatic expansion valves makes the
units more tolerant of refrigerant charge variations by
maintaining unit efficiency over a wide range of under- or
over-charged conditions. Thermostatic expansion valves are
available as a factory option in most units.

Specify Reliable Economizers
Economizers are required by code in units exceeding 6.25 tons
and are used in many smaller units. Energy savings from
functioning economizers can exceed 50 percent in certain
climates and building types. Although most manufacturers
offer
Source: Sporlan Valve Company
www.sporlan.com

a

factory-installed

economizer,

the

majority

of

economizers are installed by the distributor or in the field.
Specifying a factory installed and fully run-tested economizer
can improve reliability.

Distribution Systems
After sizing and selection, the distribution system (ductwork
and diffusers) is the next important part of the HVAC
system. Installed costs for duct systems can approach the
cost of the HVAC unit itself. Often, there is intense pressure
to reduce duct system costs. However, the quality of the
duct system can have a profound effect on the efficiency
and comfort delivered by the HVAC system. Fan energy in
small commercial buildings can approach the cooling energy
consumption. Duct losses through leakage and conduction
can affect the efficiency of the system and the amount of
cooling delivered to the space. A poorly balanced distribution
Source: Belimo Aircontrols
www.belimo.com

system is one of the leading causes of poor indoor comfort in
small systems.
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Reduce Duct System Pressure Drop
Poor ductwork design can lead to inadequate HVAC unit airflow
and excessive fan power. Tested airflow rates in buildings
averaged about 325 cfm/ton, rather than the nominal 400 cfm/ton

Figure 5: Flex duct should be
fully extended to minimize
pressure drop. A 30 percent
reduction in flex duct extension
causes a four-fold increase in
pressure drop.

used in system efficiency ratings. Reduced airflow can
contribute to coil icing, comfort problems, and a reduction in
cooling efficiency of approximately 10 percent.
Design values. Duct systems in small buildings are generally
sized using the equal friction or modified equal friction
method. Principle design variables are the design velocity
(chosen for noise control) or the design friction loss (in Water
Columns per 100 ft.). Typical design friction rates are 0.1 inch
WC per 100 ft. in commercial buildings. Reducing the design

Source: ASHRAE Handbook of Fundamentals (2001)

friction rate to 0.05 inch WC per 100 ft. increases the duct size
and costs by 15 percent, but cuts the portion of the total
pressure drop attributable to the ductwork by 50 percent,
and the overall distribution system pressure drop by
approximately 40 percent when diffuser losses are included.
Upsizing the duct system can provide fan energy savings on
the order of 15 to 20 percent.
Use of flex duct. Flex duct, which is used extensively in light
commercial construction, has more than a 60 percent higher
pressure drop than galvanized metal duct of the same
diameter. Flex duct runs should be limited to six feet or less.
Flex duct should also be fully extended and well supported
at five-foot intervals to minimize pressure losses. The bend
radius should be greater than one times the duct diameter to
avoid kinking.
Duct layout and fittings. The duct system should be laid out to
minimize duct length, turns, and fittings. Radius or section
elbows are suggested for all turns greater than 45 degrees. Other
recommendations include:

INTEGRATED DESIGN OF SMALL COMMERCIAL HVAC
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Figure 6: Flex duct installation
guidelines
These installation guidelines should
be followed to insure adequate
airflow is maintained through
distribution systems containing
flex duct. See www.flexibleduct.org
for more information.

■

Use smooth wye branch fittings instead of right angle
fittings for branch takeoffs, and avoid turns immediately
before a supply or return air register.

■

Avoid duct connection details at the unit that degrade fan
performance (called the “system effect”).

■

Provide at least two feet of straight duct before the first turn
to minimize noise and loss of fan capacity.

■

Install turning vanes in supply ducts at the first turn after
entering the building.

Right

Seal Duct Leakage
Leaky ductwork is a common problem plaguing small commercial
systems. A recent study of 350 small commercial HVAC systems in
Southern California found that 85 percent of the systems tested
had excessive duct leakage.6 The average combined supply and

Wrong

return leakage in these systems exceeded 35 percent of the total
air volume, causing energy waste and poor thermal comfort.
Cooling energy savings from sealing leakages in duct systems
approaches 20 percent. Peak cooling loads are reduced even
more when ducts are sealed since attic or outdoor air is extremely
warm under peak conditions. Duct leakage testing and sealing
should be done prior to installation of a dropped ceiling while
access to the duct system is uncomplicated. Contractors should
use sealing materials that meet UL Standard 181 such as mesh tape
and mastic. Duct tape should not be used to seal duct leaks, since
it tends to degrade over time. The duct systems should be sealed
to allow a maximum of six percent combined supply and return
leakage rate at 25 Pa test pressure.
Aeroseal is a new technique that combines duct leakage testing
and sealing into one operation. A calibrated duct pressurization

Source: Architectural Energy Corporation

fan is attached to the duct system, and the leakage flow is
measured at a preset duct system pressure. An elastomeric
aerosol-sealing compound is injected into the duct system until
the leakage level is reduced to an acceptable level.
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Increase Duct Insulation Levels to R-8
Most duct systems are insulated with one inch of fiberglass
insulation (R-4.2). Duct wrap and duct liner two inches thick are

Figure 7: A wye-branch takeoff is
recommended instead of a rightangle takeoff since wye-branch
creates less pressure loss.

commonly available, and improve the insulation level to R-8.
Increased insulation is cost effective in duct systems located
outside the conditioned space, such as attics or plenum spaces
with lay-in insulation, or outdoors.

Reduce Duct System Noise
Poorly designed duct systems produce and/or convey
Source: Architectural Energy Corporation

noise. Excessive noise can degrade indoor environmental
quality (IEQ) and productivity in certain spaces, especially
classrooms. Research conducted by the Heshong-Mahone
Group

for

the

CEC

(see

listing

under

“For

More

Information” section) listed noise as a leading problem in
school HVAC systems.
Reducing the design friction rates also reduces duct
velocity, which reduces duct noise. The use of lined ducts

Figure 8: Techniques for reduced
pressure loss in 90 degrees
turns with rectangle ductwork.

should be avoided for noise control, since the duct lining

Relative
Pressure Loss

increases pressure drop. A common problem is to solve a

be st

noise problem related to high duct velocity with duct
liners or silencers, which further increases pressure drop.
Increasing duct size and following good design practices at

1.0

good

diffuser connections can address noise and pressure drop
problems simultaneously.

X 1.3

Ventilation

f ai r

Providing adequate ventilation is a key component of indoor

X 4.7

air quality. Strategies to provide adequate ventilation are often
at odds with energy efficiency; however, meeting ventilation

poor

code requirements should be the first priority of designers

X 13.0

and operators of buildings, with the goal of meeting these
requirements in the most energy efficient manner possible.
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Operate Unit Fans Continuously
Building codes generally require continuous ventilation during
occupied hours. This is generally accomplished by operating the
HVAC unit fan continuously and introducing fresh air at the unit.
When HVAC unit fans are cycled on and off with a call for
heating or cooling, the ventilation rates drop dramatically. The
effect of cycling fans on effective ventilation rates is shown in
Figure 9. It should be noted that the effective ventilation rate for
units with cycling fans is on the order of five cfm/person, or
about one third the minimum rate mandated by the Title 24
Standards. Continuous fan operation also reduces stuffiness and
localized temperature variations that are among the most
common complaints in buildings served by small rooftop units.
Figure 9: Effective ventilation rate for HVAC units with continuous and cycling fans
In both cases, the minimum outdoor air damper is set to provide 15 cfm/person of outside air. The code compliant case used
continuous ventilation and an air-side economizer. Economizer operation increased the effective ventilation rate above the
nominal 15 cfm/person rate. A unit not equipped with an economizer and operated with cycling fans provided an effective
ventilation rate of less than five cfm/person in most climate zones.
Average Effective Ventilation Rate Under Code Compliant
and Worst Case Fan Control Strategies
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Source: Architectural Energy Corporation
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Use Demand-Controlled Ventilation

Figure 10: CO2 Sensors

Demand-controlled ventilation systems modulate outdoor air
quantities based on measured indoor air quality. Indoor CO2
concentration is commonly used as an indicator of indoor air

CO2 sensors attached to a standard
economizer controller add demandcontrolled ventilation to many
rooftop units.

quality. Many economizer controllers have the built-in capability
to implement demand-controlled ventilation with the simple
addition of a CO2 sensor. This strategy can reduce outside air
requirements during periods of partial occupancy, and provide
energy savings and reduced humidity.
Demand-controlled ventilation is commonly used in systems
serving spaces with highly variable occupancies, such as
auditoriums, meeting rooms, and so on. These systems can also

Reprinted with permission of
Honeywell International, Inc.
www.honeywell.com

save energy in other space types with high design occupant
densities to prevent over-ventilating the spaces.

Alternative Ventilation Strategies
The HVAC unit supply flow rate is generally four times larger
than the required outdoor air ventilation rate, requiring
excessive fan power during ventilation-only operation.
Alternative design strategies for providing ventilation air, such as
two-speed or variable-speed fan systems interlocked with the
OA (outdoor air) damper and/or a CO2 sensor, can be used to
reduce fan power during ventilation-only mode. Another
strategy is to use a dedicated ventilation fan that brings in a
constant supply of fresh air rather than relying on the HVAC unit
fan. In this case, the ventilation fan would run continuously
during occupied hours, and the HVAC unit fan would cycle on
a call for heating or cooling.
Natural ventilation using operable windows can also be used to
supply ventilation in lieu of mechanical ventilation. This strategy
can be effective in serving perimeter zones in mild climates.
Proximity switches installed on operable windows should be
used to lock out the HVAC systems when windows are open to
prevent energy waste.
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Figure 11: Thermostat location
Thermostats controlling three different
units serving three different computer
labs at a community college are located
in the corridor, where they are unable
to effectively sense the temperature of
the rooms they are controlling.

Thermostats and Controls
Controls used in small HVAC systems come from a variety of
sources and may not provide the full range of control options
required for optimal system performance. A simple room
thermostat is used to control most systems, though energy
management systems (EMS) are making inroads into the small
commercial building market.

Use Two-Stage, Commercial Grade Thermostats
The primary function of the thermostat is to control the
heating and cooling output of the unit, but most thermostats
also control the operation of the supply fan. Fans are
Source: Architectural Energy Corporation

required to run continuously during operating hours, and
cycle on and off with a call for heating or cooling during
unoccupied hours.

Most of the systems studied have the

capability to implement this strategy, yet were not set up
correctly. Commercial (not residential) thermostats should be
used to provide continuous fan operation/ventilation during
occupancy. The thermostat should be programmed for
intermittent fan operation during unoccupied hours, and
provide a one hour “purge” of the building prior to
occupancy. Designers should specify controls with default
settings that are appropriate for commercial applications.
Systems with economizers should use thermostats with
two-stage cooling to allow integrated operation of the
economizer and mechanical cooling system.7
The location of the thermostat can dramatically affect system
loads and occupant comfort. Since the system responds to the
air temperature at the thermostat, proper location is key to
comfort and energy efficiency. Locating several thermostats in
the same general area with conflicting heating and cooling
setpoints can invite problems with simultaneous heating and
cooling, where adjacent units “fight” each other to maintain
selected setpoints.
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Controller Options and Interfaces
Modern HVAC units can be configured with a variety of controller
options,

including

standard

electromechanical

controls,

microprocessor controls, and controllers with EMS interface
capability. Standard controls allow the use of thermostats from a
variety of vendors. In some units with microprocessor control, the
thermostat control logic is contained within the unit controller
and the zone thermostat is merely a temperature sensor.
Interfaces to energy management systems allow the units to be
controlled by one of several energy management systems,
including both manufacturer-supplied systems and third party
systems. These interfaces allow the energy management system to
take over most of the unit control function, including calls for
heating and cooling, fan operation and scheduling, and
economizer control. Additional digital I/O channels are included
to provide alarm capability for fan failure, dirty filters, compressor
high- or low-pressure lockout, and economizer status. Supply and
return air temperature information can also be transmitted to the
EMS console. These systems are very popular in chain retail and
foodservice environments, allowing central control over HVAC
system operation and limited unit diagnostic capability. The
systems work best in buildings that are occupied on a regular
schedule; applications in schools have been problematic.

Commissioning
Commissioning is a quality-assurance process that increases the
likelihood that a new building will meet the intent of the design
team and, ultimately, the client’s expectations. In large projects,
the commissioning process can encompass the entire design and
construction process:
■

During the design phase, commissioning begins with the
selection of a commissioning agent—who helps ensure that
the project documentation reflects the intentions of both the
designer and owner.
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Figure 12: Flow grid measures
airflow
A flow grid is used to measure asinstalled airflow rate. A series of flow
grids (see below) are installed in place
of the filters; the airflow rate through
each flow grid is displayed on a digital
manometer.

■

Next, the designer incorporates commissioning requirements
into the design specifications.

■

During construction, the commissioning agent is responsible
for inspecting the building to identify construction defects
that are difficult to correct after the building is finished.

■

When the project is near completion, the commissioning
agent and contractors conduct performance tests of the
systems to be commissioned.

■

At the end of the commissioning process, the designer and
vendors train the building operators on how to properly
operate and maintain the building.

Commissioning of small HVAC systems generally focuses on
providing documentation of the design intent, including
commissioning

testing

in

the

building

plans

and

specifications, testing the system, correcting deficiencies,
and providing operation and maintenance training to the
building occupants. Incorporating the commissioning
requirements into the specifications is very important,
Source: Architectural Energy Corporation

since the contractor will base the bid on the plans and
specifications. Also, setting the expectation up front that
commissioning will be done will save a lot of trouble during
the construction process. The commissioning plan should
also include a sample maintenance contract to assist the
building

owner

or

operator

in

obtaining

ongoing

maintenance services.

Perform Pre-Functional Inspections
Prior to conducting any commissioning tests, the units are
inspected according to a checklist called a pre-functional
checklist. Items on the checklist generally include:
■

Document

submittal

(spec

sheets,

operations

and

maintenance instructions).
■

Verification of correct make and model number.
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■

Installation checks, such as tight curb connections, operable
cabinet door with gaskets in place, shipping materials and
hold-downs removed, and adequate maintenance access.

■

Duct insulation installed and in good condition.

■

Filters installed properly.

■

Fan motor aligned and belt tension correct.

■

Economizer linkages tight, with smooth operation.

■

Safety disconnect properly installed.

Perform Functional Performance Tests
The heart of the commissioning process is a series of tests called
functional performance tests. For small packaged units,
functional performance testing usually includes:
■

Cycling unit through its various operating modes and
observing unit response according to the control sequence
of operations. For example, does the outdoor air damper
close when the unit is turned off? Does the second
compressor come on during a second stage call for cooling?

■

Performing economizer tests—Does the economizer actuator
work? Do the dampers move freely over their full range? Are
the sensors calibrated? Does the unit respond correctly when
subjected to conditions where the economizer should operate?

■

Checking sensor calibration—Are the room temperature,
outdoor air temperature, and/or supply air temperature sensors
installed in a reasonable location and properly calibrated?

■

Verifying correct rotation of supply and condenser fan
motors.

■

Checking for correct thermostat programming, including fan
controls—Are the set points and operating schedule correct
according to the design documents? Does the fan run
continuously during occupied hours?
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Additional functional tests may also be included. These
tests can detect less obvious, but important problems with
HVAC installations:
■

Verify airflow through unit is correct. This generally requires
the use of a flow grid to measure unit airflow.

■

Verify duct leakage is within acceptable limits. This generally
requires the use of a duct pressurization device to measure
duct leakage rate.

■

Verify correct refrigerant charge. Refrigerant pressure
measurements

combined

with

refrigerant

line

temperatures should be checked to verify correct
superheat (for fixed throttling devices) or correct sub
cooling (for thermostatic expansion valve units).
■

Verify adequate outdoor airflow. A flow grid can be used
to make this measurement.

Operations and Maintenance
Packaged rooftop units are generally designed for a shorter
service life than other HVAC equipment. The units are also
exposed to various weather elements that can be stressful to the
equipment operation. Both factors can contribute to more
frequent maintenance needs. Problems tend to occur during
periods of system stress caused by extremely hot or cold
weather. This discourages timely inspection and repair. If the
problems occur during wet or icy weather, maintenance and
repair can actually be hazardous.
Keeping these issues in mind will help building owners better
plan maintenance of units. A little preventive maintenance
during nice weather should help optimize operation, energy
use, and comfort while minimizing “surprises” during
inclement weather.
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Provide Reasonable Access to Rooftop

Figure 13: Maintenance Hall of
Shame

Maintenance of packaged rooftop units is often ignored because
the units are on the roof. Typical access is by a vertical ladder
and roof hatch. Stored items can block access to the ladder,
which does not encourage frequent inspections. Building
owners should be sure the roof access is kept free of
obstructions, and maintenance personnel have access to the key
to the roof hatch padlock.

The following photos were taken at a
newly constructed restaurant soon
after a visit by the HVAC service
contractor. Note the roof was littered
with old, filthy filters and bent and
discarded “bird screens” intended to
protect the unit’s outdoor air opening
(top). A closer inspection revealed
several instances of missing filters and
filthy cooling coils (bottom).

Routine Maintenance
Regular maintenance is an important component of energy
efficiency, comfort, and the prevention of premature equipment
failure. Simple routine checks can avoid costly contractor calls
to diagnose or fix simple maintenance problems. A few routine
maintenance items include:
■

Check fan belts—tension/wear

■

Check filters

■

Verify economizer damper linkage/movement

■

Check refrigerant—check site glass and test refrigerant charge

■

Lubricate moving parts (including dampers and linkage)

■

Check access panels for tight fit

■

Inspect electrical wiring/connections

■

Check coils for debris and clean as necessary

Source: Architectural Energy Corporation

Annual maintenance contracts are common. If considering
one, ensure the staff has good experience. Maintenance
staff in buildings with rooftop units are often under skilled
with limited training and experience. Routine maintenance
tasks should be placed on easy-to-use reference sheets and
lists

posted

in

locations

that

encourage

pro-active

maintenance. Maintenance logs and manufacturer service
instructions for all units should be kept in a readily
accessible binder. Maintenance contracts should require a
log that remains on site.
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A less obvious problem can occur when well-meaning but
improper maintenance procedures are employed. A recent
study conducted in California indicated that over half of the
units tested were either over- or under-charged, with an
average energy penalty on the order of 10 percent of the
annual cooling costs.6 Adding refrigerant until the suction line
is “beer can cold” rather than following more rigorous
procedures can impact comfort and energy efficiency. This
particular problem is likely due to inadequate staff training,
experience, or time allocated for the procedure.

Conclusion
In this design brief, a number of topics have been discussed
relating to the design, installation, operation, commissioning,
and maintenance of small HVAC systems. Most problems
documented in the field have roots traceable to one or more
of these areas. How can the industry avoid these problems in
the future? Design teams and contractors should ensure
rooftop HVAC systems are properly sized and the appropriate
components selected and properly placed. The distribution,
ventilation, thermostat, and control systems should be
integrated. Also, the entire HVAC system should be
commissioned to ensure it performs as designed, and regular
maintenance checkups should be scheduled. By emphasizing
these areas, building owners can improve the level of indoor
comfort and lower operating costs associated with small
HVAC systems.
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For More Information
New Buildings Institute
The New Buildings Institute hosts a website that contains additional
information about this project and other elements of their PIER research
program. For more information, consult:
www.newbuildings.org/pier
California Energy Commission
The California Energy Commission is responsible for conducting Public Interest
Energy Research on a number of topics. For more information on this and
other PIER Research, consult:
www.energy.ca.gov/pier/buildings
Consortium for Energy Efficiency
The Consortium for Energy Efficiency (CEE) is a non-profit, public benefit
corporation that actively promotes the use of energy-efficient products and
services through its members, including electric and gas utilities, public
benefit administrators (such as state energy offices, non-profit organizations,
and regional energy groups), and research and development laboratories.
They have established efficiency guidelines for commercial rooftop units, and
have published a small commercial HVAC design guideline. For more
information, consult:
www.cee1.org
Air Conditioning and Refrigeration Technology Institute
The Air Conditioning and Refrigeration Technology Institute (ARTI) conducts
the Twenty-First Century Research (21-CR) initiative, which is a private-public
sector research collaboration of the heating, ventilation, air-conditioning and
refrigeration (HVAC/R) industry. ARTI has conducted research into design
practices for small commercial HVAC systems. For more information, consult:
www.arti-21cr.org
Northwest Energy Efficiency Alliance
The Northwest Energy Efficiency Alliance (NEEA), along with Portland Energy
Conservation Inc. (PECI), is conducting a pilot program to assess the market
opportunities for enhanced operation and maintenance services for packaged
heating and cooling systems in small commercial buildings. The pilot project
is developing and testing an array of diagnostic tools and procedures, training
selected contractors, developing marketing materials, and documenting the
market acceptance of the service in selected markets around the Northwest.
For more information, consult:
www.nwalliance.org
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Air Conditioning Contractors Association
The Air Conditioning Contractors Association (ACCA) publishes several
manuals on design practices for small commercial HVAC systems.
For more information, consult:
www.acca.org
Air Diffusion Council
The Air Diffusion Council publishes an installation guideline
for flexible duct systems. For more information, consult:
www.flexibleduct.org
Sheet Metal and Air Conditioning Contractors’ National Association
The Sheet Metal and Air Conditioning Contractors’ National Association
(SMACNA) publishes technical manuals and construction standards
relating to the construction and installation of air distribution systems.
For more information, consult:
www.smacna.org
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Notes
1

For more information about this project, see
www.newbuildings.org/pier. Follow the links to
Element 4—Integrated Design of HVAC Systems for
Small Commercial Buildings.

2

See the results of the market research conducted for this
project at www.newbuildings.org/pier.

3

Applications of lay-in insulation were not allowed in earlier
versions of Title 24, and the practice, while not widespread,
is permissible under the current (2001) Standards.

4

See State-of-the-Art Review, Whole Buildings and Building
Envelope Simulation and Design Tools, Air Conditioning
and Refrigeration Technology Institute (ARTI),
www.arti-21cr.org.

5

Modera, M. and Proctor, J. “Combining Duct Sealing and
Refrigerant Charge Testing to Reduce Peak Electricity
Demand in Southern California,” Final Project Report for
Southern California Edison, July 2002.

6

Proctor, et al., Small commercial HVAC system inspections
in Sacramento.

7

Heat pumps may require three dedicated cooling stages.
The additional stage is for the reversing valve.
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Energy Design Resources provides information and design tools to
architects, engineers, lighting designers, and building owners and
developers. Our goal is to make it easier for designers to create energyefficient new nonresidential buildings in California. Energy Design
Resources is funded by California utility customers and administered by
Pacific Gas and Electric Company, San Diego Gas and Electric, Southern
California Edison, and Southern California Gas Company under the
auspices of the California Public Utilities Commission. To learn more
about Energy Design Resources, please visit our Web site at
www.energydesignresources.com.

This design brief was prepared for Energy Design Resources by
Architectural Energy Corporation, Boulder, Colorado.
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HVAC Ducting – Principles and Fundamentals
A. BHATIA, B.E.

1.0.

INTRODUCTION
Most air conditioning and heating systems require some form of duct work to channel or direct the
air to places where the conditioned air is needed. There are many types of ductwork available and
often times the ductwork can make a big difference in your utility bills. For that reason, it is
important that the ductwork is designed and installed correctly. A poor installation job will result in
poor performance, bad air flow, leaky duct systems, and higher than usual utility bills. Another
important factor in the installation process is to make sure the duct work is sized properly. Over
sizing systems cost more and does not maintain the desired air flow and undersized duct work
causes the system to strain mechanically and can be noisy.
Several issues must be considered in an effective design. A primary issue is the tradeoff between
the initial cost of the duct system and the energy cost of the air distribution system; larger ducts
require a larger initial investment, but result in lower fan energy costs over the life of the system.
Other issues include space available, noise level, capacity for expansion, appearance etc. It is
important that the air conditioning ductwork system be designed for the air conditioning load. Each
room or space of the facility should be evaluated and a determination of how much air flow will be
required to ensure that each room remains at a desirable and comfortable temperature.
This course provides a basic overview of HVAC ducting system.

2.0.

DUCT COMPONENTS
Starting with the basics, let's start at the most elementary level by identifying components of a duct
system. A duct system is a network of round or rectangular tubes—generally constructed of sheet
metal, fiberglass board, or a flexible plasticand- wire composite—located within the walls, floors,
and ceilings. Usually, you can see only the outlet, which is a register covered with grillwork.
The purpose of a duct system is to transmit air from the central air source to the air diffusers
located in the building control zones. Figure below shows a central heating furnace connected to
supply and return air ductwork. The furnace is connected to the air plenum at the starting point.
Furnace fan/s draw air in through grilles called returns and force air through the plenum and into the
conditioned space through supply registers.
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What is the Plenum? The plenum is the main part of the supply and return duct system that goes
directly from the air handler or furnace to the Main Trunk.
What is the Main Trunk? The Main Trunk(s) are the part of the duct system that all the air from the
system is going to travel in before we "take off" the main plenum to the "diffusers" or grilles.
What is a Take Off? A "take off "is that part of the system where we take the air off the trunk to
supply air to the living area of the house. Then from the "take off" we will go directly to the Grilles,
diffuser or registers.
What is a Grille, diffuser or register? A system of fixed or adjustable vanes covering an opening
through which air is discharged; Diffuser is an outlet devise discharging supply air in a direction
radially to the axis of entry. Register is a grille equipped with a damper control valve.

3.0.

DUCT CLASSIFICATION
Duct systems are classified in terms of their application, velocity, and pressure.

3.1

Velocity Classification
Ducts are classified according to the velocity they are subjected to.
Ducts are classified into 3 basic categories:
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1. Low Velocity Duct Systems: Low-velocity ducts are characterized by air velocities in the
range of 400 to 2000 feet per minute (fpm).
2. Medium Velocity Duct Systems: Medium-velocity (MV) duct systems are characterized by
air velocities in the range of 2000 to 2500fpm.
3. High Velocity Duct Systems: High-velocity (HV) duct systems are characterized by air
velocities in the range of 2500 to 3500 fpm.
Low-velocity ductwork design is very important for energy efficiency in air distribution systems. Lowvelocity design will lead to larger duct sizes, but it may be worth since, doubling of duct diameter
will reduce friction loss by a factor of 32 times and will be less noisy. The low-velocity systems
occupy more space and have higher first costs; facility owners are often reluctant to provide the
space for more expensive ductwork, but significant energy savings can be realized even when the
ductwork is only increased by one standard size.
Low Velocity System Guidelines
Some guidelines for determining the maximum airflow velocity to use in selected applications of
low-velocity systems include:
Application

3.2

Velocity

Residences

600 fpm

Theaters, churches, auditoriums

800 fpm

Apartments, hotels rooms

1,000 fpm

Offices, libraries

1,200 fpm

Stores, restaurants, banks

1,500 fpm

Cafeteria

1,800 fpm

Pressure classification
Duct systems are also divided into three pressure classifications, matching the way supply fans are
classified. The pressures are total pressure and include all losses through the air source unit, the
supply ductwork, and the air terminals, return air grilles, and return ductwork. The pressure
classifications are:

© 2007 A. Bhatia

3 of 53

L6

www.PDHcenter.com

PDH Course M246

www.PDHonline.org

Low Pressure:

Up to 4.0 in-wg

-

Class I Fan

Medium Pressure:

From 4.0 to 6.0 in-wg -

Class II Fan

High Pressure:

From 6.0 to 12 in-wg -

Class III Fan

As a good engineering practice 1. Primary air ductwork (fan connections, risers, main distribution ducts) shall be medium
pressure classification.
2. Secondary air ductwork (run-outs/branches from main to terminal boxes and distribution
devices) shall be low pressure classification.
Velocity classification v/s Pressure classification –
Generally speaking,
a. Duct strength, deflection and leakage are more functions of pressure than of velocity.
b. Noise, vibration and friction loss are more related to velocity than to pressure.

4.0.

DUCT MATERIALS
Ducting may be categorized according to the materials of construction and are either metallic
or non-metallic ducts. The majority of ducts are constructed of metal and installed by tradesmen
called sheet metal workers. In fact, sheet metal use in HVAC is greater than all other materials
combined. The steel and aluminum used for ductwork is a "high achiever" in the 21st-century move
toward sustainable buildings because of the high recycling rates and cleanliness.

4.1

Metallic Ducts
A great majority of metallic ducts is made of galvanized steel. Next in popularity in metal ducts
is aluminum. Aluminum ducts are light in weight, but basic cost per pound is higher than
galvanized steel. Other metals used under special circumstances are copper and stainless
steel and non-metallic ducts may include glass fiber, compressed paper, plastic, cementasbestos, vitrified clay, and concrete.
Each material has characteristics that may favor its use in specialized applications. Sheet metal has
a number of advantages: It is made from recycled materials; it is non-combustible; it is the sturdiest
material; and it is the easiest to clean. Following is a list of key characteristic of duct materials:
1. Galvanized Steel - Widely used as a duct material for most air handling systems; not
recommended for corrosive product handling or temperatures above 400ºF. Advantages

© 2007 A. Bhatia

4 of 53

L7

www.PDHcenter.com

PDH Course M246

www.PDHonline.org

include high strength, rigidity, durability, rust resistance, availability, non-porosity,
workability, and weldability.
2. Carbon Steel (Black Iron) - Applications include flues, stacks, hoods, other high
temperature duct systems, and ducts requiring paint or special coating. Advantages include
high strength, rigidity, durability, availability, weldability, and non-porosity. Some limiting
characteristics are corrosion resistance and weight.
3. Aluminium - Aluminium ducting is most commonly used for clean room applications. These
are also preferred systems for moisture laden air, special exhaust systems and ornamental
duct systems. Some advantages include weight and resistance to moisture corrosion.
Limiting characteristics include low strength, material cost, weldability, and thermal
expansion.
4. Stainless Steel - Used in duct systems for kitchen exhaust, moisture laden air, and fume
exhaust. Advantages include high resistance to corrosion from moisture and most
chemicals and the ability to take a high polish. Limiting characteristics include labour and
material costs, workability, and availability.
5. Copper - Copper applications include duct systems exposed to outside elements and moisture
laden air, certain chemical exhaust, and ornamental ductwork. Advantages are durability and
corrosion resistance and that it accepts solder readily and is nonmagnetic. Limiting
characteristics are cost, ductility, electrolysis, thermal expansion, and stains.

4.2

Non Metallic ducts
1. Fibreglass Reinforced Plastic (FRP): Applications include chemical exhaust, scrubbers,
and underground duct systems. Limiting characteristics include cost, weight, range of
chemical and physical properties, brittleness, fabrication (necessity of moulds and
expertise in mixing basic materials), and code acceptance.
Fibreglass duct board is insulated and sealed as part of its construction. Fibreglass duct
board provides excellent sound attenuation, but its longevity is highly dependent on its
closure and fastening systems. Resistance to corrosion and ease of modification are
advantages of FRP. It is usually used to form rectangular supply and return trunks,
branches, and plenums, although it can be used for run outs as well.
2. Polyvinyl Chloride (PVC):

Applications are exhaust systems for chemical fumes and

underground duct systems. Advantages include resistance to corrosion, weight, weldability,
and ease of modification. Limiting characteristics include cost, fabrication, code
acceptance, thermal shock, and weight.
3. Polyvinyl Steel (PVS): Applications include underground duct systems, moisture laden
air, and corrosive air systems. Some advantages are resistance to corrosion, weight,
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workability, fabrication, and rigidity. Some limiting characteristics include temperature
limitations (250ºF maximum), weldability, code acceptance, and susceptibility to coating
damage.
4. Flexible Nonmetallic Duct: Flexible or flex duct consists of a duct inner liner supported on
the inside by a helix wire coil and covered by blanket insulation with a flexible vapor-barrier
jacket on the outside. Flex duct is often used for run outs, with metal collars used to
connect the flexible duct to supply plenums, trunks, and branches constructed from sheet
metal or duct board. Flex duct is also commonly used as a return duct. Flex duct is factoryinsulated and has fewer duct connections and joints. However, these connections and
joints must be mechanically fastened using straps and sealed using mastic. Flex duct is
easily torn, crushed, pinched, or damaged during installation. It has the highest resistance
to air flow. Consequently, if used, it must be properly specified and installed.
Flex duct, which is used extensively in commercial construction, has more than 60% higher
pressure drop than galvanized metal duct of the same diameter. Flex duct runs should be
limited to six feet or less. When longer runs must be used, make sure the duct is well
supported at five foot intervals to minimize sag. Flex duct should be fully extended to
minimize pressure drop.
5. Concrete:

Concrete can be used for underground ducts and air shafts. Advantages

include compressive strength and corrosion resistance. Cost, weight, porosity, and
fabrication (requires forming processes) are some limiting characteristics.
6. Rigid Fibrous Glass: Fibrous glass ducts are fabricated from sheets of materials that
have been manufactured from resin bonded inert and inorganic glass fibbers. A factory
applied facing (typically aluminium or reinforced aluminium) is applied to one face, and
serves as a finish and a vapour barrier. Fibrous glass air ducts have been limited to 2 inWG pressure and below.
Advantages include weight, thermal insulation and vapor barrier, acoustical qualities, ease
of modification, and inexpensive tooling for fabrication. Limiting characteristics include cost,
susceptibility to damage, system pressure, and code acceptance.

5.0.

DUCT SHAPES
Ducts are usually fabricated in round or rectangular shapes. Both types have advantages and
disadvantages, and both find applications where one is definitely superior to the other.
Recently, a round spiral duct that has been stretched to an oval shape has been utilized more
frequently. Following are the key characteristics of common duct shapes:
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• 2-4.1.14 Flexible Duct. Flexible duct lengths shall not exceed 1829 mm (6
feet). (page 11)
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FOREWORD
The Unified Facilities Criteria (UFC) system is prescribed by MIL-STD 3007 and
provides planning, design, construction, sustainment, restoration, and modernization
criteria, and applies to the Military Departments, the Defense Agencies, and the DoD
Field Activities in accordance with USD(AT&L) Memorandum dated 29 May 2002. UFC
will be used for all DoD projects and work for other customers where appropriate. All
construction outside of the United States is also governed by Status of forces
Agreements (SOFA), Host Nation Funded Construction Agreements (HNFA), and in
some instances, Bilateral Infrastructure Agreements (BIA.) Therefore, the acquisition
team must ensure compliance with the more stringent of the UFC, the SOFA, the
HNFA, and the BIA, as applicable.
UFC are living documents and will be periodically reviewed, updated, and made
available to users as part of the Services’ responsibility for providing technical criteria
for military construction. Headquarters, U.S. Army Corps of Engineers (HQUSACE),
Naval Facilities Engineering Command (NAVFAC), and Air Force Civil Engineer
Support Agency (AFCESA) are responsible for administration of the UFC system.
Defense agencies should contact the preparing service for document interpretation and
improvements. Technical content of UFC is the responsibility of the cognizant DoD
working group. Recommended changes with supporting rationale should be sent to the
respective service proponent office by the following electronic form: Criteria Change
Request (CCR). The form is also accessible from the Internet sites listed below.
UFC are effective upon issuance and are distributed only in electronic media from the
following source:
•

Whole Building Design Guide web site http://dod.wbdg.org/.

Hard copies of UFC printed from electronic media should be checked against the
current electronic version prior to use to ensure that they are current.
AUTHORIZED BY:
______________________________________
DONALD L. BASHAM, P.E.
Chief, Engineering and Construction
U.S. Army Corps of Engineers

______________________________________
DR. JAMES W WRIGHT, P.E.
Chief Engineer
Naval Facilities Engineering Command

______________________________________
KATHLEEN I. FERGUSON, P.E.
The Deputy Civil Engineer
DCS/Installations & Logistics
Department of the Air Force

______________________________________
Dr. GET W. MOY, P.E.
Director, Installations Requirements and
Management
Office of the Deputy Under Secretary of Defense
(Installations and Environment)
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UNIFIED FACILITIES CRITERIA (UFC)
NEW DOCUMENT SUMMARY SHEET
Document: UFC 3 400-10N, Mechanical Engineering
Superseding: None.
Description: This UFC 3-400-10N provides mechanical engineering design and
analysis criteria for design-build and design-bid-build projects.
Reasons for Document:
•
•
•

Provide technical requirements for mechanical systems design criteria.
The Design-Build processes as defined herein reflect current contract
requirements.
Define minimum requirements for contract documents in terms of drawing
types and content, and specification information.

Impact: There are negligible cost impacts. However, the following benefits should be
realized.
•
•
•

Promotes the use of and moves the DoD toward more efficient
commercial model codes and standards.
Standardized guidance has been prepared to assist environmental
engineers in the development of the plans, specifications, design analyses,
and Design/Build Request for Proposals (RFP).
This guidance has been prepared along with updates to the associated
Performance Technical Specifications and Engineering Systems
Requirements documents. The three types of documents have been
aligned to allow improved consistency in the preparation of project
requirements.
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CHAPTER 1 INTRODUCTION
1-1

PURPOSE AND SCOPE.

The purpose of this document is to provide technical guidance and outline technical
requirements for the more typical aspects of the mechanical engineering portion of
Architect/Engineer (A/E) contracts for the Naval Facilities Engineering Command
(NAVFAC). The information provided in this guide shall be utilized by mechanical
designers in the development of the plans, specifications, calculations, and Design/Build
Request for Proposals (RFP) and shall serve as the minimum mechanical design
requirements. Project conditions may dictate the need for design that exceeds these
minimum requirements.
1-2

APPLICABILITY.

This document is applicable to the traditional mechanical services customary for
Design-Bid-Build construction contracts and for Design-Build construction contracts.
1-3

REFERENCES.

Appendix A contains the list of references used in this document. Furthermore, this
document references UFC 1-200-01, General Building Requirements, except as
modified herein.
1-4

COMMUNICATIONS.

Direct communication with the government’s project manager and mechanical reviewer
is encouraged. This may avoid unnecessary re-submittal of plans and specifications
due to a misunderstood comment. The reviewer’s name, phone number and email
address can be found on the comment sheets.
1-5

ADDITIONAL REQUIREMENTS.

Local and regional requirements may differ from those included herein. Contact the
Government Project Manager for guidance.
1-6

PERMITS: CONSTRUCTION, ENVIRONMENTAL & OTHER.

Obtain the permits necessary for environmental, construction and operation of facilities.
Pay any fees associated with each permit. Refer to UFC 3-200-10N, Civil Engineering,
for more information.
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CHAPTER 2 REQUIREMENTS
2-1

ENERGY SUPPLY

2-1.1

Fuel Source and HVAC System Selection.

New facilities and facilities undergoing major and minor renovation as defined in UFC 3400-01, Energy Conservation, are required to be analyzed to determine the most cost
effective and practical fuel source(s) and heating and cooling system types. Provide
energy analysis in accordance with UFC 3-400-01.
2-1.2

Energy Conservation.

Provide mechanical system based on lowest life cycle cost. Provide completed
compliance forms provided in ASHRAE 90.1 User’s Manual, any additional
documentation to support compliance with this Standard, and applicable state
government required forms.
2-1.2.1
Facility Energy Conservation. The Energy Policy Act of 2005
(EPACT05) has increased the energy conservation requirements over those listed in
UFC 3-400-01. Per EPACT05, new facilities shall be designed to achieve energy
conservation levels that are at least 30% below the levels established by ASHRAE
Standard 90.1-2004 or the International Energy Code (for residential buildings).
2-1.3

Energy Star.

All HVAC equipment, appliances, related electrical equipment, and water saving fixtures
shall meet or exceed the minimum efficiencies listed by Energy Star and Federal
Energy Management Program (FEMP). The FEMP website lists all Energy Star and
FEMP rated products and provides recommended efficiencies and life cycle data. The
FEMP website is at http://www.eren.doe.gov/femp/. For product groups where Energy
Star labels are not yet available, select products that are in the upper 25% of energy
efficiency as designated by FEMP.
2-1.4

Sustainable Design.

Integrate sustainable development principles into the mechanical system selection and
design. Refer to NAVFAC Instruction 9830.1, Sustainable Development Policy and
utilize the U.S. Green Building Council’s LEED Green building Rating System as a tool
to apply sustainable development principles and as a metric to measure the
sustainability achieved through the planning, design, and construction processes.
2-1.5

Indoor Environmental Quality and Mold.

Provide outside air ventilation as prescribed by the latest edition of ASHRAE Standard
62. Consider the factors of “Multiple Spaces”, “Ventilation Effectiveness”, and
“Intermittent or Variable Occupancy” as specified in ASHRAE Standard 62. The
building and mechanical system must be designed and constructed to prevent the
growth of mold. Refer to UFC 3-800-10N, Environmental Engineering for Facility
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Construction, for additional information and requirements. Air Force facilities must
comply with AF ETL 04-3.
2-1.6

Humid Areas.

All heating, ventilating and air conditioning designs in humid areas must comply with the
requirements of the Interim Technical Guidance FY05-02, NAVFAC Humid Area HVAC
Design Criteria. Humid areas are defined in paragraph 5-1.4 of the Interim Technical
Guidance.
2-1.7

Economizer Cycles.

Economizer cycles are not allowed in areas defined as humid in Interim Technical
Guide FY05-02. Contact the Government Project Manager for other areas.
2-1.8

Building Pressurization.

Maintain the building under positive pressure in order to negate infiltration.
2-2

HEAT GENERATING SYSTEMS

2-2.1

Boilers.

Install boiler(s) and associated hot water pumps in a mechanical room inside the facility
unless otherwise noted in the Project Program. Passageways around all sides of
boilers shall have an unobstructed width of 1 meter (3 feet), or the clearances
recommended by the boiler manufacturer, whichever is greater.
2-2.1.1
Multiple Boilers. In multiple boiler installations, the lead boiler should
operate up to full capacity prior to starting the next boiler. During heating season,
multiple boilers should be kept warm and ready should the lead boiler fail to operate.
2-2.1.2
certified.

Boiler Procurement. DoD policy requires that boilers procured be ASME

2-2.1.3
Boiler Emissions. Boilers must comply with regulatory requirements
under the Clean Air Act regarding Title V and New Source Review permits programs as
well as requirements under New Source Performance Standards and National
Emissions Standards for Hazardous Air Pollutants (NESHAP). Contact the local or
regional Public Works Department or Base Civil Engineering Branch for specific
requirements.
2-2.1.4
Draft Hoods. Provide for each gas-fired piece of equipment, except
power vented and condensing type equipment.
2-2.1.5
Barometric Dampers. Provide barometric dampers for all boilers
requiring negative draft.

M11
3
86 of 214

UFC-3-400-10N
FINAL DRAFT July 2006
2-2.2

Steam Boilers.

On boiler start-up, the condensate in a gravity system may not return quick enough to
maintain the boiler water level. Contact the boiler manufacturer for boiler feed system
tank size and location.
2-2.3

Condensing Boiler Systems.

Provide hydronic systems with condensing gas-fired boilers with a water volume equal
to five (5) minutes of water flow through the system pump (minimum), or as required by
the boiler manufacturer. This insures there is sufficient water volume to prevent short
cycling of the burner. If there is insufficient water volume, an inertia tank must be
installed to attain the minimum system volume required. Non-condensing boilers do not
require this minimum.
2-2.4

Combustion Air.

Provide combustion air for gas and oil-fired equipment in accordance with International
Mechanical Code (IMC) and NFPA requirements.
2-2.5

Steam Heating.

Steam heat should not be used except on rehabilitation projects where budget
constraints preclude conversion of an existing steam heating system to hot water.
2-2.6

Infra-Red Gas Radiant Heaters.

When using non-condensing gas infrared heaters, the length of the exhaust flue should
be minimized. To minimize condensation, run the flue horizontally with a slight pitch
down from the heater to a sidewall exit. Heaters should be properly braced where
excessive movement, such as by wind through an open hangar bay door, may cause
separation of radiant pipe sections and rupture of gas connections. Consider
condensing type IR heaters for larger applications. Provide sufficient overhead
ventilation for condensing type IR heaters to carry water vapor out of the building.
2-3

COOLING GENERATING SYSTEMS

2-3.1

Condensing Temperatures.

The design condensing temperature for air-cooled condensers, chillers, etc must be
ambient design temperature plus 2.8 degrees C (5 degrees F) dry bulb.
2-3.2

Chilled Water Systems.

Chiller manufacturers recommend minimum system volumes to prevent short-cycling of
the chiller(s) to promote long chiller life and good chilled water temperature control,
especially in smaller chilled water systems. In small systems it may be necessary to
install an inertia tank in the chilled water loop to achieve the required minimum system
volume. Check the requirements of the chiller manufacturer and provide an insulated,
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inertia tank of sufficient volume when required. Install the chilled water storage tank
downstream of the chiller and upstream of the cooling coils. Provide calculations to
demonstrate compliance with this requirement. Volumes for components may be
estimated where manufacturer's data is not available.
2-3.3

Chillers.

When multiple chillers serve a common central chilled water system, install a flow
control balancing valve on the leaving side of the chilled water and condenser water
(where applicable) of each chiller. Flow orifices with butterfly valves should be provided
for larger pipe sizes. On multiple chiller systems, design pumping and piping systems
to prevent water flow through chillers that are not in operation. Avoid the use of
reciprocating compressors when possible. Utilize roof mounted chillers only as a last
resort. If located on the roof, mount the chiller on a steel skid with isolators supported
from the structural roof framing.
2-3.4

Cooling Towers.

Provide a butterfly or 3-way diverting valve in the by-pass line for all cooling towers that
are specified to have a condenser water by-pass for regulating the condenser water
supply temperature. Provide automatic isolation valves on inlet and outlet of each cell
for multi-cell or multi-tower applications. Size condenser water flow to chiller for the
design flow rate, not the oversized tower flow rate. Cooling tower piping shall by-pass
to the cooling tower’s sump.
2-3.5

Ground-Coupled Heat Pump (GCHP) System Design Guidance

The guidelines that follow are intended to complement the guidance and requirements
of ASHRAE and recognized consortiums, such as the International Ground Source Heat
Pump Association (IGSHPA).Nonresidential, commercial scale ground source heat
pump systems require the utilization of computer design software. Such software should
consider the interaction with adjacent loops and long-term buildup of rejected heat in the
soil.
2-3.5.1
Provide a bypass line around the condenser of each heat pump unit to
facilitate flushing and purging the condenser loop without subjecting the condenser coil
to residual construction debris.
2-3.5.2
Provide isolation valves and valved tee connections for flushing and
purging of the well field independently from the building condenser water system.
2-3.5.3
Do not provide automatic water makeup in residential GCHP systems.
Reserve the added complexity and cost to larger, non-residential systems of 10 tons or
larger. Utilize cupronickel refrigerant-to-water heat exchangers in open condenser loops
only.
2-3.5.4
Provide test ports (sometimes referred to as “Pete’s plugs”) on the inlet
and outlet to each heat pump unit, circulating pump and desuperheater, if incorporated.
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2-3.5.5
Utilize reverse return headers in large well fields. For heat pumps with
reduced flow requirements of 2 GPM/ton or less, consider series return in order to
maintain fluid velocities necessary to foster good heat transfer. Base the decision to
commit to reverse return on installed cost, pumping costs and the system flow
requirements. Consult ASHRAE and IGSHPA Design documentation for additional
information.
2-3.5.6
Regulatory requirements for vertical wells vary widely among States.
Some regulations require partial or full grouting of the borehole. The State of Virginia,
for example, requires bentonite or cement grout seals in the top 6.1 meters (20 feet) of
a borehole; while North Carolina requires a full depth seal. A full depth bentonite seal,
however, is not necessary; the wells in N.C. may be grouted with cement mixed with soil
from the bore drilling. Confirm with the Government Project Manager and consult
current state and federal regulations, as well as relevant building codes.
2-3.5.7
The thermal conductivity of grouting materials is typically low when
compared to the conductivity of native soils. Grout acts as an insulator and will, thus,
hinder heat transfer to the well field. When governing regulations permit, consider the
following alternatives:
a. Reduce the quantity of grout to an absolute minimum. Fine sand may be
used as backfill where permitted, but caution must be exercised to ensure
the interstitial space between pipe and borehole is filled to enhance
conductivity.
b. Utilize thermally enhanced grout. Consult ASHRAE,
Commercial/Institutional Ground-Source Heat Pump Engineering Manual.
Reduce the borehole diameter as much as possible to reduce the
insulating effects of grout or backfill.
2-3.5.8
In geographic areas with heating dominated climates, an antifreeze
solution may be required if condenser loop temperatures are expected to drop below 5
degrees C (41 degrees F). Avoid use of antifreeze, but if necessary, keep
concentrations to a minimum. Utilize condenser water circulating pumps with high
efficiency motors. Design them to operate near their peak of maximum efficiency.
2-3.6

Refrigerants.

The use of Ozone Depleting Substances (ODS) as well as the qualifications and
credentials of personnel servicing equipment that contains ODS is restricted.
Refrigerants shall have an Ozone Depletion Factor (ODF) of 0.055 or less. The ODF
shall be in accordance with the "Montreal Protocol on Substances That Deplete the
Ozone Layer", September 1987, sponsored by the United Nations Environment
Program.
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2-3.7

Refrigerant Piping.

Avoid refrigerant piping runs longer than 15 meters (50 feet) unless specifically allowed
by the equipment manufacturer. Size refrigerant piping in accordance with the
manufacturer’s recommendations.
2-4

DISTRIBUTION SYSTEMS

2-4.1

Air Distribution.

2-4.1.1
Air Change. The quantity of supply air shall be sufficient to provide a
minimum of four air changes per hour within the conditioned space. If the supply air
quantity determined from the sensible cooling load does not provide four air changes,
room air may be mixed with conditioned air in a fan-powered terminal to increase the
quantity of supply air. Use a maximum ceiling height of 3.1 meters (10 feet) when
calculating air changes per hour.
2-4.1.2
Locker Room HVAC Systems. Draw conditioned air into locker rooms
from adjacent spaces, and provide additional supply air as required. This uses the
outside air required for human occupancy in the adjacent spaces for secondary air
conditioning of the locker space and maintains locker spaces at a negative pressure
with respect to adjacent spaces. No air shall be returned from the locker space to the
building HVAC system.
2-4.1.3
Closets in Bachelor Housing (BH). BH facilities shall be designed in
accordance with UFC 4 721-10, Navy and Marine Corps Bachelor Housing. In Humid
Areas, provide a Dedicated Makeup Air System 100% outside air supply register in
each clothing closet in new BH modules, sized to provide approximately 7.5 L/s (15
CFM) for humidity control.
2-4.1.4
Outside Air Ducts. Size outside air ducts for velocities a minimum of 4.1
m/s (800 fpm) for accurate flow measurement. Provide a straight duct of suitable length
to facilitate an airflow measurement traverse. Provide an air flow measuring station for
VAV systems to verify proper outside air quantities. Equipment layout shall allow for the
straight duct length requirements of the air flow measuring station in accordance with
the manufacturer’s recommendations.
2-4.1.5
Variable Speed Drives. Select system equipment to deliver design flows
so that maximum operational flexibility is maintained. Verify fan performance at
minimum and maximum operating points.
2-4.1.6
Vibration and Noise Isolation. Where vibration and/or noise isolation is
required, provide a vibration isolator schedule on the drawings indicating type of
isolator, application, and deflection in mm (inches).
2-4.1.7
Access Panels. Provide access panels in floors, walls, and ceilings
(except in lay-in tile applications) as required to access valves, smoke dampers, fire
dampers, balancing dampers, balancing valves, air vents, drains, duct coils, filters,
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equipment, etc. Indicate location and size on drawings. Verify that the dimensions will
yield reasonable accessibility.
2-4.1.8
Equipment Supports. Provide for vibration isolation where required and
schedule the vibration isolation components on the drawings. Coordinate with and
provide hardware required to meet Anti-terrorism requirements in UFC 4-010-01 and
seismic requirements in accordance with UFC 1-200-01. All equipment mounted on a
roof must be fastened to the building as recommended by the structural engineer.
2-4.1.9
Space Noise Levels. Design and install systems to maintain noise levels
below those recommended in the ASHRAE Handbooks.
2-4.1.10

Variable Air Volume (VAV) HVAC System Design Guidance

The guidelines that follow are intended to complement the guidance and requirements
of ASHRAE.
2-4.1.10.1 Do not oversize the system. Do not add safety factors in the load
calculations. Safety factors not only have the ramification of added cost, but also
penalize the system during frequent part load conditions commonly experienced in
humid, coastal locations.
2-4.1.10.2 Utilize computerized load calculations based on the ASHRAE Transfer
Function Method. Select all central air handling equipment and central plant equipment
for “block” loads. Spread diversity through the supply ducts, taking full diversity at the
air handling unit, and lessening diversity when moving away from the air handling unit
toward the VAV terminal units, until no diversity is taken at the distant VAV terminal run
outs.
2-4.1.10.3 Design for both peak and part load conditions (minimal wall transmission
load, low occupancy, etc.). VAV Systems shall provide acceptable air circulation and
proper outside air for all conditioned spaces regardless of the loading conditions.
2-4.1.10.4 Address the psychrometric performance of the cooling coils, with full
consideration of the method of capacity control and its limitations, during part load
conditions when the sensible heat ratio can be significantly reduced. Submit part load
design calculations. Check the fan operating characteristics throughout the range from
the minimum to the maximum flow conditions that will be experienced. Evaluate the offpeak turndown requirements for the main air handler VAV fan. Do not utilize discharge
dampers or inlet vanes for air flow modulation. Provide variable frequency drives for air
volume modulation.
2-4.1.10.5 Design a positive means of maintaining ventilation rates during part load
conditions. Select the minimum primary air requirements of the VAV terminal units to
maintain at least the minimum outside air ventilation requirements. The Direct Digital
Control (DDC) system shall comply with the requirements of ASHRAE 62 for polling of
boxes to maintain proper ventilation levels. Provide an air flow monitoring station in the
outside air duct controlling the outside and return air dampers or a constant volume
outside air fan to maintain the minimum outside air requirements. Constant volume
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outside air fans are the most reliable method of maintaining outside air rates and are
preferred. When using airflow measuring stations (AFMS) for monitoring and
maintaining constant outside air ventilation rates, avoid placement of the AFMS in the
outside air duct unless a minimum of 12 duct diameters of straight duct downstream of
the outside air louver can be provided. Turbulence generated by the outside air intake
louver will generate high turbulence and a highly unstable control loop. For large
systems using a constant air volume (CAV) fan use a pressure independent velocity
controller in the outdoor air intake to keep outdoor airflow constant as the VAV air
handler fan modulates. Provide a low velocity filter module upstream of the air injection
fan to prevent dust/dirt build up that may clog the pitot tubes associated with the volume
regulator. Provide a duct access door at the inlet to the CAV terminal box for periodic
inspection and cleaning.
2-4.1.10.6 Utilize the static regain method in design of the supply ductwork. Design
return ductwork using the equal friction method.
2-4.1.10.7 Provide control for a constant cooling supply air temperature. Resetting
the supply air temperature upwards increases the coil sensible heat ratio and results in
elevated space relative humidity.
2-4.1.10.8 Provide electronic controls; pneumatic controls present problems with
repeatability and maintenance.
2-4.1.10.9 Locate the static pressure sensor for modulating fan capacity two-thirds to
three-quarters the distance from the supply fan to the end of the main trunk duct.
Locate in straight run of ductwork. Provide static pressure reset in accordance with
ASHRAE Standard 90.1. Provide protection against over pressurization of the supply
duct system. Utilize pressure independent (PI) terminal units. Do not use light troffer
return units. Light troffers reduce room sensible loads with undesirable effects on room
air changes and outdoor ventilation distribution. Control the cooling coil capacity,
especially in the more humid climates. VAV is inherently one of the best of the chilled
water systems for air conditioning in tropical climates.
2-4.1.10.10 Do not utilize DX VAV systems without prior approval of the Government
Project Manager. Direct expansion equipment shall be specifically designed and
manufactured for VAV applications. The same manufacturer shall provide central air
handling units, VAV boxes/zone dampers and zone controls. Airflow through the
evaporator coils shall not be modulated. Provide duct mounted zone control damper
units with integral control box, designed for use with DX VAV packaged systems. Selfmodulating air diffusers will not be allowed.
2-4.1.10.11 Provide round or flat oval duct systems for primary air on all VAV supply
systems. Utilize round ducts wherever space availability permits.
2-4.1.10.12 Proper VAV box primary air entry conditions are critical for achieving
stable, accurate airflow delivery. Every effort must be made to avoid high turbulence in
the proximity of the VAV terminal flow sensor. Design the primary air duct branches to
the VAV terminals with a straight duct section of at least 6 to 8 duct diameters (more if
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required by specific manufacturers). Reducer and increaser duct fittings installed
immediately upstream of the VAV terminal connection collars are prohibited. If the
branch duct size is other than the VAV terminal connection collar size, install the
reducer or increaser fitting upstream of the aforementioned straight duct section.
2-4.1.10.13 Primary air connections to VAV terminals should always be with a rigid
duct. If a section of flexible duct, or a flexible connection, is required for vibration
control, limit the length to no more than 305 mm (12 inches), and ensure that it is placed
at least 6 to 8 duct diameters upstream of the VAV box collar connection/flow sensor.
2-4.1.10.14 VAV terminal boxes have minimum primary air velocity limitations imposed
by the volume regulators utilized. Though many manufacturers claim their VAV boxes
can deliver minimum primary air at flow rates resulting in inlet velocities of 189 L/s (400
fpm) and a velocity pressure of 2.48 Pa (0.01 inch w.g.), the lack of a certifying agency
to test the manufacturer’s claims support a more conservative approach. Minimum
primary airflow rates shall be established to attain minimum velocity pressures of no
less than 7.45 Pa (0.03-inch w.g.). Do not utilize system-powered (also called "pressure
dependent") terminal units.
2-4.1.10.15 Special consideration must be given when fan-powered VAV boxes are
specified and when it is necessary to specify a VAV box fan CFM in excess of the
specified maximum primary air CFM. When used with a dropped ceiling return plenum,
the excess VAV box CFM will introduce secondary air into the conditioned space. This
has the effect of transferring return side coil cooling loads to room-side sensible loads.
Always make sure the transferred sensible heat is taken into account in the calculated
room-side sensible heat. Failure to do so may result in inadequate primary airflow rates
to satisfy the room sensible heat loads.
2-4.1.10.16 Discharge dampers shall be installed on all series fan-powered VAV
boxes (SFPVAV), regardless of the type of fan speed control utilized (3-speed fan
switch or solid state speed control).
2-4.1.10.17 When it is necessary to install VAV terminals at high elevations above
finished floors, service and maintenance accessibility must be carefully analyzed.
Where mounting heights are in excess of 3.6 m (12 feet) above finished floors, special
accommodations are necessary:
a. Do not use fan-powered VAV boxes in such locations, since there are
many serviceable components involved. Instead, consider using non fanpowered terminal boxes for use in high mounting height locations to
eliminate the need for fan servicing and filter change access.
b. When DDC controls are installed, specify the installation of the DDC digital
controller to facilitate ease of access.
c. If scaffolding, scissor lifts, ladders or other means is required to access
VAV units, special considerations must be made. Be sure clear floor area
is available below the VAV boxes to facilitate the means of access (i.e.
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scaffolding, etc) and in an area that will be likely to remain clear of
permanent or semi-permanent equipment or furnishings.
d. When DDC controls are provided for VAV boxes, specify the ability to
monitor VAV box hot water control valve position (if provided with hot
water coils), control damper position, primary airflow, flow sensor pressure
differential, and box leaving supply air temperature. The means to monitor
VAV box function will maximize the means to troubleshoot remotely, thus
reducing the frequency for above ceiling access by maintenance
personnel.
e. Utilize electronic controls for VAV boxes mounted in high areas.
f. Specify the integral mounting of communication ports for the VAV box
digital controllers to the room zone temperature sensor. When
occupied/unoccupied modes of control are required of the VAV system,
specify remote momentary override switch mounted integral to the room
zone temperature sensors to permit non-standard schedule operation
during unoccupied modes.
2-4.1.10.18 Fan-powered VAV terminal boxes can be noisy. Perform an acoustic
analysis to ensure designs are within acceptable NC criteria noise levels. Pay particular
attention to noise attenuation in locations where the boxes are installed in spaces
without dropped ceilings. Analyze potential for sound breakout from main supply air
ducts. Provide attenuation as required. Do not provide acoustical duct liner for
attenuation.
2-4.1.11
Duct Lining. Duct lining shall only be used for room to room transfer
applications. Increase the duct dimensions as required. Acoustical duct lining shall not
serve as thermal insulation for duct.
2-4.1.12
Fire Dampers. Provide fire dampers and access panels in ductwork
penetrating fire rated walls and floors in accordance with NFPA 90A.
2-4.1.13
Flexible Connections. Provide flexible connections in ductwork at
equipment. Support duct at flexible connections to ensure proper alignment.
2-4.1.14

Flexible Duct. Flexible duct lengths shall not exceed 1829 mm (6 feet).

2-4.1.15
Louvers. Provide rain or storm proof louvers at wall intakes and
exhausts. Indicate dimensions, airflow rate, and air pressure drop. Consider the
potential for carry-over of wind driven rain.
2-4.1.16
Screens. Provide insect or bird screens, as applicable, at all building
intakes and exhausts.
2-4.1.17

Door Louvers. Size for minimal pressure drop.
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INTRODUCTION

INTRODUCTION
1. The Design Guidelines manual has been prepared by the Bureau of Public Works Design and
Construction (the Bureau), Department of Administrative Services (the Department), State of
New Hampshire.
2. The Design Guidelines manual is a working document for use as a guide in the design of
buildings and other public works structures and in the preparation of contract plans and
specifications. This manual includes design guidelines, intended to promote consistency and
continuity of design work practices. This does not constitute a specification or contract
document.
3. This manual promotes consistency of practice and represents the current best thinking of the
Bureau, yet at the same time permits the Engineers/Architects to exercise discretionary judgment
in its implementation and provides for the incorporation of new ideas. Each Bureau member is
encouraged to participate in keeping this document current as design practices change and
improve. The manual should be reviewed and revised periodically as necessary.
4. Revisions and updates to the Design Guidelines manual will be posted on the Bureau’s website as
they become available: https://admin.state.nh.us/purchasing/publicworks/PWdocuments.asp.

5. Departure from the guidelines may be required for certain building types and land development
projects. A building system, product, or design requirement appropriate for office fit-up may not
be applicable to hospital, prison, or other work. Requirements may differ from one State agency
to another – check with the Using Agency for their requirements.
6. DEPARTURE FROM THE GUIDELINES MUST BE APPROVED BY THE CONTRACT
ADMINISTRATOR IN WRITING AND RECORDED IN THE PERMANENT PROJECT
RECORDS.
7. “Design guidelines” are herein defined as written procedures, instructions, practices, and “rulesof-thumb” used by the Bureau in the design of buildings and other public works’ structures
during the preparation of contract plans.
8. “Contract Administrator” is herein defined as the Department’s Bureau of Public Works Project
Manager or other appointed representative having specific authority per RSA 21-I:82 to act on the
Department’s behalf and shall be responsible for general supervision, control and direction over
all matters pertaining to design, construction, maintenance standards, preservation, and
administration of the Contract.
9. “Using Agency” is herein defined as any executive department, commission, independent
establishment, public corporation which is an instrumentality of a state board, bureau, division,
institution, service, office, officer, authority, administration, or other establishment in the
executive branch of the government, who are responsible for the facility and/or will occupy the
facility after and/or during the Work. The Using Agency(ies) has/have no contractual agreement
with the Contractor and therefore shall not direct the Contractor in any way.
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SECTION 100 -- GENERAL
A. GENERAL
1. The State must comply with federal and state codes, laws, regulations, and permitting
requirements.
2. The State shall make an attempt to comply with local regulations and requirements where
possible and work closely with municipalities to meet their needs and requirements to the
maximum extent practicable. Refer to NH RSA 674:54, Governmental Land Uses.
3. Thorough and complete code analysis is required on the Drawings or in the Specifications.
Include in the analysis, New Hampshire specific amendments to the State Building and Fire
Codes. Note that there is a New Hampshire specific amended allowable height and area chart
“pdf” that replaces the chart in the State Building Code. Links to these items are provided in this
chapter in the following article, “STATE CODES, REGULATIONS, PERMITS.”
4. Meet seismic restraint requirements for special construction, elevators, fire protection, plumbing,
mechanical, electrical, communications systems, equipment, and other systems where applicable
in accordance with the requirements of the New Hampshire State Building Code. The
requirements are site specific and may require testing to determine soil type and seismic design
requirements. The seismic design requirement is not limited to structural design; all disciplines
must incorporate seismic design. The consultant needs to verify that they are following the State
Building Code in regard to seismic design. It may be necessary for the main consultant to hire a
specialized seismic consultant on larger or more complicated projects. This should not be left up
to the contractor to specify or design.
5. Thoroughly evaluate existing conditions through site investigation and existing documentation for
the fullest possible understanding and to determine design requirements.
6. Commissioning is required for some State funded buildings. Review requirements and
coordinate with Contract Administrator. Refer to the “High Performance Design Standard” in the
following article, “STATE CODES, REGULATIONS, PERMITS.”
7. Refer to “Interior Space Planning Standards” at the Bureau’s website, full title, “Interior Space
Planning Standards; For Use With Systems (Panel Based) Office Furniture:”
https://admin.state.nh.us/purchasing/publicworks/PWdocuments.asp.

8. Provide an “Owner Furnished Items” list to the Contract Administrator and Using Agency
separated into the following categories:
a. Owner Furnished and Installed Items.
b. Owner Furnished and Contractor Installed Items.
9. Specifications:
a. Make sure all specification sections are coordinated with the Bureau’s General Conditions,
Document 000708.
b. Series 0 “Documents” And Division 1 “General Requirements” – Review with the Bureau’s
Contract Administrator.
c. Substitution requirements are required in every Specification Section, in Part 2 Products (as
the first item). Include the following language: “SUBSTITUTIONS – Materials shall be as
specified herein, except, consideration shall be given to other products that meet or exceed
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those specified if requested five (5) business days prior to the date of bid opening in
accordance with SECTION 01600 -- PRODUCT REQUIREMENTS. (Or, “SECTION
016000…” – coordinate with Contract Administrator.)
d. A single manufacturer should only be listed when a sole source justification can be made,
then indicate: " No Substitutions will be allowed."
e. The design can be based on a specific brand or make of material or apparatus. Strive to list a
minimum of two additional manufacturers for products or equipment that are an acceptable
substitute. It is the contractor's responsibility to submit information showing that the
proposed product or equipment meets or exceeds the quality, performance, functions, features
and contract requirements of the specified equipment. It is the responsibility of the Consultant
to review the product or equipment for conformity with the specifications.
10. Drawings:
a. The Bureau’s project number must be in the lower right hand corner of the drawings.
b. Drawings require licensed architect and/or engineer's (as applicable) stamp and signature.
c. All drawings require submittal to the Bureau in electronic format, compatible with the most
current version of AutoCAD.
11. For all courthouse projects refer to court design standards compiled by the Administrative Office
of the Courts. Coordinate with the Contract Administrator to obtain the most current edition.
12. Projects with known hazardous materials are generally addressed by the building owner under a
separate contract or through a separate contract administered by the Bureau. Review with the
Contract Administrator at the beginning of services on a project-by-project basis.
13. FAA Notifications: Review scope, lead-time, etc, with Contract Administrator.
14. Review utility easement requirements (if any) with the Contract Administrator at the beginning of
the project. Contract Administrator shall check whether utility easements are required to provide
service to building(s), including for electrical and telephone infrastructure. This is a lengthy
process requiring The Council on Resources and Development (CORD) review, Long Range
Capital Planning & Utilization Committee approval and Governor and Executive Council (G&C)
approval.
B. STATE CODES, REGULATIONS, PERMITS
1. Buildings and other Public Works’ related structures should be designed in accordance with
applicable state codes, regulations, and permits including but not limited to the following:
a. Alteration of Terrain (AOT) permit:
http://des.nh.gov/organization/divisions/water/aot/permit_aot.htm
b. Stormwater Pollution Prevention Plan (SWPPP)
http://des.nh.gov/organization/divisions/water/stormwater/index.htm
c. NH State Building Code and Amendments:
http://www.nh.gov/safety/boardsandcommissions/bldgcode/index.html
d. NH State Fire Code and Amendments:
http://www.nh.gov/safety/divisions/firesafety/index.html
e. NH Governor's Commission on Disability, Architectural Barrier Free-Design Committee:
http://www.nh.gov/disability/about/abcommittee.htm
f. NH Division of Historical Resources, State Historic Preservation Office – Project Review:
http://www.nh.gov/nhdhr/review/
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g. NH High Performance Design Standard (linked at):
https://admin.state.nh.us/purchasing/publicworks/PWdocuments.asp
1) Building Requirements for State Funded Buildings, NH RSA 155-A:13:
http://www.gencourt.state.nh.us/rsa/html/XII/155-A/155-A-13.htm
h. NH Clean Air in State Buildings, RSA 10-B, ENV-A 2200:
http://des.nh.gov/organization/commissioner/legal/rules/documents/env-a2200.pdf
i. New Hampshire's Percent for Art Program, 19-A:9, 19-A:10:
http://www.nh.gov/nharts/programservices/percentforart.htm
j. New Hampshire Outdoor Lighting Efficiency and Dark Sky Policy, RSA 9-E:
http://nhrsa.org/law/chapter/9-e/
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SECTION 200 -- CIVIL
A. GENERAL
1. This section outlines general requirements for civil designs to be performed for the Bureau. This
standard is intended to establish a baseline of design. The designer shall apply the principles of
this section in order to achieve a level of quality and consistency in the design and the
construction of State facilities.
2. Every Specification Section is required to include in Part 2 (as the first item),
“SUBSTITUTIONS: Materials shall be as specified…” (refer to “SECTION 100 -- GENERAL”
for the entire statement).
3. Make sure all specification sections are coordinated with the Bureau’s General Conditions,
Document 000708.
4. Salvage of materials in general (excess loam, trees, wood chips, etc) shall be coordinated with the
Using Agency. Identify materials to be salvaged by the Using Agency and/or by the Contractor
for the Using Agency.
B. STANDARDS
1. NHDOT Standard Specifications for Road and Bridge Construction (SSRBC), latest edition.
a. All divisions of the SSRBC shall apply to the Bureau’s projects and be referenced in the
contract documents. SSRBC divisions apply to the Bureau’s projects as indicated in the
following:
1) Division 100 -- General Provisions: Not applicable except where referenced in Divisions
200 through 700, to the extent that those provisions do not conflict with other express
provisions of the contract specifications.
2) Divisions 200 – 700: Applicable to the extent that those provisions do not conflict with
other express provisions of the contract specifications.
3) Any portion of the SSRBC relating to “Basis of Payment” and “Method of Measurement”
is not applicable.
b. All applicable technical provisions of the SSRBC shall be considered effective for the
exterior work unless some sections of the SSRBC are modified by individual specification
sections. Any such modifications shall take precedence over the SSRBC provisions.
c. If there are any conflicts between references, the most stringent reference, as determined by
the Contract Administrator, shall apply.
d. A quality of assurance program including frequency and method of testing shall be as defined
by the Engineer of Record. At a minimum, the SSRBC “Frequency of Sampling and
Testing” shall be incorporated as found in the following tables:
1) “Frequency of Sampling & Testing – Soil Items Method Specifications.”
2) “Frequency of Sampling & Testing – Asphalt Items, Method Specification.”
3) Refer to:
http://www.nh.gov/dot/org/projectdevelopment/planning/documents/QAQCMaterialStandards-2010.pdf

C. EARTHWORK -- Reserved for future use.
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D. EXTERIOR IMPROVEMENTS
1. Granite curbing is preferred in lieu of precast concrete. Vertical granite curb is preferred in lieu
of sloped granite edging. Asphalt berm or edging is allowed only by written permission of the
Contract Administrator. Refer to Standard Specifications for Road and Bridge Construction,
State of New Hampshire, Department of Transportation(SSRBC), latest edition, Section 609.
2. Sidewalk accessibility: Include design and details for sidewalk accessibility requirements for
detectable warnings, curb ramps, etc. Refer to Design Guidelines, “Section 100 – General,”
article “STATE CODES, REGULATIONS, PERMITS, ” subparagraph, “NH Governor's
Commission on Disability, Architectural Barrier Free-Design Committee.”
3. Concrete sidewalks: 4,000 psi compressive strength.
a. Minimum width: 5’-0”.
b. Control joints: 5’-0” on center, maximum spacing.
c. Expansion joints: 30’-0” on center, maximum spacing. Asphalt-saturated cellulosic fiber is
permitted, terminated not less than ½ inch or more than 1 inch below finished surface.
During concrete placement, protect to edge of joint filler with metal, plastic, or other
temporary preformed cap. Remove protective cap after concrete has been placed on both
sides of joint.
4. Asphalt sidewalks: Allowed only by written permission of Contract Administrator.
a. Provide minimum 3” depth in two courses.
b. Refer to SSRBC, latest edition, Section 608.
E. UTILITIES
1. Catch basin frames:
a. Set in concrete.
b. Provide detail drawings.
c. Refer to SSRBC, latest edition, Section 604.3.4.
2. Manholes:
a. Provide detail drawings.
b. Refer to SSRBC, latest edition, Section 604.
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SECTION 300 -- STRUCTURAL
A. GENERAL
1. Every Specification Section is required to include in Part 2 (as the first item),
“SUBSTITUTIONS: Materials shall be as specified…” (refer to “SECTION 100 -- GENERAL”
for the entire statement).
2. Make sure all specification sections are coordinated with the Bureau’s General Conditions,
Document 000708.
B. CONCRETE
1. Refer to “SECTION 400 -- ARCHITECTURAL,” “CONCRETE” article.
2. Include requirement in the Specifications that the Contractor is responsible to meet moisture
content requirements in concrete slabs for finish flooring. Refer to Design Guidelines “Section
400 -- Architectural,” article “Finishes,” paragraph pertaining to concrete slab moisture content
for finish flooring and required moisture testing.
3. Provide “flat” wire-mesh reinforcing (where used) and not “rolled.”
4. Concrete testing to include (and is not limited to) testing for slump, compressive strength,
temperature, and air content.
5. Mock-up panels for concrete and masonry or other exterior walls may be combined as one unit
and are to remain on-site for the duration of the work.
6. Provide supports for wire mesh in concrete slabs consisting of chairs, bolsters, and/or masonry.
Allow no concrete placement without proper supports in place. Red brick supports are not
permitted.
7. A concrete slab vapor barrier is required, consistent with good design practice, design guidelines
and building codes where applicable.
8. Engineer of record shall determine appropriate design criteria. Include the following items in the
contract documents.
a. Concrete plant inspections - NHDOT inspection and approval required.
b. Concrete truck inspections - NHDOT inspection and approval required.
c. Concrete mixers: Contract administrator reserves the right to reject the continued use of
concrete mixers and concrete delivered with the mixers. Refer to Standard Specifications for
Road and Bridge Construction, State of New Hampshire, Department of Transportation
(SSRBC), Section 520-3.4.2.3.
9. Include the following in the contract documents. Additional tests consisting of nondestructive
testing and drilled core testing resulting from low strength test results may be permitted by the
Contract Administrator. Notwithstanding ASTM C42 and ACI 318, Section 5.6.5 references to
core tests equaling 85% of compressive strength being “considered structurally adequate,” the
Contract Administrator shall determine acceptability of the concrete based on core tests equaling
100% of design strength.
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10. Structural testing requirements are determined by the structural engineer and are to be noted in
the Specifications.
C. MASONRY
1. Refer to “SECTION 400 -- ARCHITECTURAL,” “MASONRY” article.
2. Retempering of mortar is not permitted after two hours of original mixture – include in
Specifications.
3. Avoid the use of concrete block as an exposed exterior wall surface unless used with a fully
warranted waterproofing system.
4. Structural testing requirements are determined by the structural engineer and are to be noted in
the Specifications.
D. METALS
1. Refer to “SECTION 400 -- ARCHITECTURAL,” “METALS” article.
2. Structural testing requirements are determined by the structural engineer and are to be noted in
the Specifications.
3. Specify hot dip galvanized products where applicable, incorporating thickness requirements.
4. Incorporate design solutions for dissimilar metals where applicable.
E. WOOD
1. Refer to “SECTION 400 -- ARCHITECTURAL,” “WOOD, PLASTICS, AND COMPOSITES”
article.
2. Protect plywood roof and wall sheathing from rain and snow.
3. Power actuated nailing of roof and wall sheathing is permitted. Staples are not permitted.
4. Structural testing requirements are determined by the structural engineer and are to be noted in
the Specifications.
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SECTION 400 -- ARCHITECTURAL
A. GENERAL
1. Every Specification Section is required to include in Part 2 (as the first item),
“SUBSTITUTIONS: Materials shall be as specified…” (refer to “SECTION 100 -- GENERAL”
for the entire statement).
2. Make sure all specification sections are coordinated with the Bureau’s General Conditions,
Document 000708.
B. CONCRETE
1. Refer to “SECTION 300 -- STRUCTURAL,” “CONCRETE” article.
2. Require that concrete face panels be same as sample panel for duration of the work. Mock-ups
for concrete face panels shall remain in place for the duration of the work. A concrete face panel
mock-up including window unit with head flashing, sill detail, etc, may be specified and
required.
C. MASONRY
1. Refer to “SECTION 300 -- STRUCTURAL,” “MASONRY” article.
2. Weep holes: Specify honeycomb types, full head height. Do not use rope or tube weeps.
3. Specify and/or require that all through-wall and head flashings be extended beyond surface for
proper drip (not cut back). Require all such details on drawings. Provide flashing end-dams where
applicable. Provide mesh to fill air-space at through-wall flashing locations.
4. Require that face brick be same as sample panel for duration of the work. Mock-ups shall remain
in place for the duration of the work. A masonry mock-up including window unit with head
flashing, sill detail, etc, may be specified and required.
5. Brick veneer walls: Specify and require the use of adjustable ties.
6. Exterior sheathing behind masonry: Some products are not waterproof, resulting in moisture
damage. Field verify product specifications and warranties for weather exposure prior to
installation. Provide water-resistant exterior rated sheathing.
7. Brickwork: Specify and/or require through-wall flashing and weeps at maximum three story
intervals unless otherwise required or recommended by code or design guidelines. Provide
complete drawing details for all masonry flashings.
8. Provide drawing details of all caulking at lintels, window and door frames, miscellaneous wall
penetrations, horizontal joints, flashings, etc., and enforce their use in the field. Show control
joints in the drawings; on floor plans and elevations.
9. Mock-up panels for concrete and masonry or other exterior walls may be combined as one unit
and are to remain on-site for the duration of the work.
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D. METALS
1. Refer to “SECTION 300 -- STRUCTURAL,” “METALS” article.
2. Specify fire rating systems where required for structural and miscellaneous steel.
E. WOOD, PLASTICS, AND COMPOSITES
1. Refer to “SECTION 300 -- STRUCTURAL,” “WOOD” article.
2. Finger-jointed exterior woodwork and trim is not permitted.
3. Wood studs are not permitted in partitions that are greater than ten-foot (10’) height.
4. Provide stainless steel fasteners for exterior wood siding and trim.
5. Provide head, sill, and jamb drawing details at all openings. Refer to “SECTION 400 -ARCHITECTURAL,” “THERMAL AND MOISTURE PROTECTION” article for insulation
requirements at openings.
6. Provide drawing details showing welded door frame connections to studs.
7. Provide solid-through color plastic laminate counter-tops.
8. Adhere to standard details and materials for courthouse judge’s benches. Standards will be
provided by the Bureau.
9. Provide minimum two-inch (2”) wood or three-quarter inch (3/4”) plywood wall blocking for
stair anchors, toilet partitions, toilet accessories, and other items as required.
10. Provide preservative treated wood for wood to concrete connections and indicate thus on all
applicable drawing details. Consider preservative treatment effect on adjacent materials
including fasteners.
F. THERMAL AND MOISTURE PROTECTION
1. Include requirements for special inspections for the following items as required in the State
Building Code.
a. Sprayed fire-resistant materials.
b. Mastic and intumescent fire-resistant coatings.
c. Exterior insulation and finish systems (EIFS), except where exempted in the building code.
2. Penetration Firestopping: Provide penetration firestopping in fire-resistance-rated walls,
horizontal assemblies, and smoke barriers in accordance with building and fire code
requirements. Firestop systems will be UL Classified to ASTM E814 (UL 1479). Submittals are
required, including for product data, product schedule, qualification data, and product test reports
(with locations).
a. Projects with Architect: Firestopping specifications are required in Division 7. Include
requirement for firestopping in fire sprinkler, plumbing, hvac, electrical, and communications
specification sections with reference to the firestopping specification located in Division 7.
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b. Projects with Engineer (and no Architect): For fire sprinkler, plumbing, hvac, electrical, and
communication projects where there is no Architect involved in the project, firestopping
specifications are required and may be located in and are required to be coordinated with all
corresponding specification sections.
3. Fire-Resistive Joint Systems: Provide fire-resistive joint systems including those installed in or
between fire-resistance walls, floor or floor-ceiling assemblies in accordance with building and
fire code requirements.
a. Specification section is required in Division 7 where the building or fire code requires fireresistive joint systems in the project.
b. Fire-resistive joint systems shall be UL Classified to ASTM E1966 (UL 2079).
c. Submittals are required, including for product data, product schedule, qualification data, and
product test reports (with locations).
4. Provide head, sill, and jamb drawing details at all openings.
5. Specify and note on drawings insulation fill at all voids, including window and door frames.
Insulate behind and around electrical boxes. Spray foam shall be minimally expanding and low
pressure.
6. Provide architectural drawing details at all flashing conditions. Specification of SMACNA
standards “only” is not permitted. Specify metal flashing gauges or thicknesses for all roof and
wall flashing conditions.
7. Shingle roofs:
a. Provided that sufficient venting of sloped roof areas exists, provide bituthene membrane
covering over the entire roof deck surface (full-coverage on sheathing). Verify compatibility
and warranty issues with the shingle manufacturer.
b. Minimum slope for shingle roofs is three units vertical in twelve units horizontal (3:12) with
full bituthene membrane coverage, provided that sufficient venting of roof area exists.
c. Specify and require six (6) nails per shingle for all shingled roofs.
d. Specify and require hand-nailing of shingles – power nailing and stapling is not permitted.
e. Specify algae resistant (AR) shingles.
f. Specify forty (40) year overall warranty, with the first ten (10) years minimum to include
material and labor. Review shingle recommendation and warranty details with Contract
Administrator.

8. Low-slope roofs:
a. Low-slope definition related to following items is defined as a slope less than or equal to four
units vertical in twelve units horizontal (4:12). Building code or roofing manufacturer
definition may differ and there is no intent to change those definitions where they apply.
b. Provide a vapor barrier in appropriate location or provide an explanation “why not.”
c. Specify thirty (30) year total system warranty on roofing systems, including roof edge metal
and metal coping systems. Provide warranty for the above from the same manufacturer.
d. Specify prefabricated bent or extruded metal roof edge and metal coping systems. Shop bent
roof edge and coping systems are not permitted.
e. White roof membrane systems are not required.
f. EPDM and SBS are preferred low-slope roof materials – review proposed roof system with
Contract Administrator and Using Agency.
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9. Roofing:
a. Wetted roofing felts are not permitted to remain in new roofing work; remove and replace as
required. Follow manufacturer’s recommendations for bituthene membrane materials.
b. Overloading roof systems with temporarily stored roofing, insulation, and related materials is
not permitted.
c. Specify and require complete weather protection during construction for all roofing,
insulation, and related products temporarily stored outside.
10. Specify and detail building envelope materials and products in compliance with New Hampshire
State building and energy codes.
G. OPENINGS
1. Provide head, sill, and jamb drawing details at all openings. Refer to “SECTION 400 -ARCHITECTURAL,” “THERMAL AND MOISTURE PROTECTION” article for insulation
requirements at openings.
2. Provide complete door and window schedules including frames. Include wood windows and
doors in the schedules.
3. Wood doors:
a. Specify details of interior solid core wood door materials and quality – do not specify “only”
an AWI standard (e.g., include rotary or other cut, birch or other material, veneer details, etc).
Include warranty requirements.
b. Specify factory finishing. Specify painting and/or sealing for all wood door edges and
hardware cutouts after final door fitting.
c. Require samples.
4. Steel doors and frames:
a. Steel door frames are required to be shop fabricated, welded units. Welded units are required
to be die cut mitered and continuously welded. Specify complete descriptions for “fully
welded” metal door frames.
b. Steel door faces are required to be full flush with each door face formed from a single sheet
of steel with no visible seams on the surface of the faces. A full height vertical seam,
continuously welded, is permitted on door edges with the seam dressed smooth. Steel door
tops are required to be flush and door bottoms are inverted channels, unless detention type,
where both edges are flush.
c. Specify door vision lite units to be installed on the secure side if screw applied.
d. Require samples.
5. Aluminum doors: Provide mechanically fastened and welded corner construction. Require
samples.
6. Windows:
a. Metal window frames are required to be thermally broken. Sills shall be factory complete
with exterior baffled weep holes, with no obstructions (from joint sealant or other materials).
Include drawing details showing connections to framing and showing insulation at voids.
b. Specify total system warranty on all exterior window units that are furnished glazed. Specify
maximum available warranty; overall unit minimum is five (5) years and glass only at ten
(10) years.
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c. Specify full-screens at single and double-hung windows.
d. Require samples.
7. Hardware:
a. Coordinate hardware with Using Agency and Contract Administrator. Maintain uniformity
of base metal and finish throughout project system. Specify best level of quality products for
the longest life. Specify stainless steel hardware and workings at New Hampshire seacoast
locations.
b. Specify complete system for electronic locking hardware (e.g., electric door locks, frame
contactors, secured in-frame wiring, transformers, etc). Cross-reference to electrical
drawings and specifications.
c. For security hardware, specify coordination of new keying systems with existing where
required, including coordination with and review and approval by the State Fire Marshal’s
office.
d. Confirm compatibility of new specified hardware with existing hardware systems that are
retained.
e. Specify removeable cores at keyed locksets.
8. Coordinate door, window, and other opening requirements at detention units, prisons, and
courthouses with Using Agency and Contract Administrator.
H. FINISHES
1. Include requirement in the Specifications that the Contractor is responsible to meet moisture
content requirements in concrete slabs for finish flooring. Also include requirement for type and
number of moisture tests, requirement for Contractor submittal of test results including locations,
and requirement for Contractor to review test results with the Architect / Engineer and Contract
Administrator.
2. Finishes: Specify and require complete paint systems, verifying compatibility of products for both
new painting and recoat work.
3. For punch list and/or corrective work, require that all "touch-up painting" be from corner to
corner and floor to ceiling. No spot painting repair work shall be allowed. Specify and require
same.
4. Specify and require proper preparation and paint systems for high-end millwork and built-in
furniture, such as courthouse judge's benches and related monumental items.
5. Specify and require that all wall repairs, etc, be complete and approved before final finish coat is
applied. All repairs shall be in accordance with minimum Level 4 finish (Gypsum Association:
GA 214 - Recommended Levels of Gypsum Board Finish).
6. Specify and require a skim coat on non-paper finish gypsum boards.
7. Specify and require gypsum board on walls must be applied with 1/2" gap between the gypsum
board and floor to prevent potential wicking. Include acoustical sealant or caulk in the gap.
Review requirements related to fire-rated rated walls.
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8. Acoustical Ceilings: Specify and require that all fixtures, etc, mounted in lay-in acoustical ceiling
systems, be supported at all four corners. Coordinate this requirement in Division 23 Mechanical
and Division 26 - Electrical.
9. Specify and require fifteen-foot wide carpet goods for large rooms or areas. Require seaming
diagrams in submittals.
10. Special fasteners are required at abuse resistant gypsum board (as per manufacturer).
11. Specify rolled (not sections) rubber or vinyl for base with pre-moulded corners. Specify rubber,
one-piece stair treads and risers, and rubber radial flooring.
I.

SPECIALTIES -- Reserved for future use.

J. EQUIPMENT -- Reserved for future use.
K. FURNISHINGS -- Reserved for future use.
L. SPECIAL CONSTRUCTION -- Reserved for future use.
M. CONVEYING EQUIPMENT -- Reserved for future use.
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SECTION 500 -- FIRE PROTECTION
A. GENERAL
1. Every Specification Section is required to include in Part 2 (as the first item),
“SUBSTITUTIONS: Materials shall be as specified…” (refer to “SECTION 100 -- GENERAL”
for the entire statement).
2. Make sure all specification sections are coordinated with the Bureau’s General Conditions,
Document 000708.
3. Penetration Firestopping: Provide penetration firestopping in fire-resistance-rated walls,
horizontal assemblies, and smoke barriers in accordance with building and fire code
requirements. Firestop systems will be UL Classified to ASTM E814 (UL 1479). Submittals are
required, including for product data, product schedule, qualification data, and product test reports
(with locations).
a. Projects with Architect: Firestopping specifications are required in Division 7. Include
requirement for firestopping in fire sprinkler, plumbing, hvac, electrical, and communications
specification sections with reference to the firestopping specification located in Division 7.
b. Projects with Engineer (and no Architect): For fire sprinkler, plumbing, hvac, electrical, and
communication projects where there is no Architect involved in the project, firestopping
specifications are required and may be located in and are required to be coordinated with all
corresponding specification sections.
4. Additional guidelines: Refer to “SECTION 700 -- MECHANICAL.”
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SECTION 600 -- PLUMBING
A. GENERAL
1. Every Specification Section is required to include in Part 2 (as the first item),
“SUBSTITUTIONS: Materials shall be as specified…” (refer to “SECTION 100 -- GENERAL”
for the entire statement).
2. Make sure all specification sections are coordinated with the Bureau’s General Conditions,
Document 000708.
3. Penetration Firestopping: Provide penetration firestopping in fire-resistance-rated walls,
horizontal assemblies, and smoke barriers in accordance with building and fire code
requirements. Firestop systems will be UL Classified to ASTM E814 (UL 1479). Submittals are
required, including for product data, product schedule, qualification data, and product test reports
(with locations).
a. Projects with Architect: Firestopping specifications are required in Division 7. Include
requirement for firestopping in fire sprinkler, plumbing, hvac, electrical, and communications
specification sections with reference to the firestopping specification located in Division 7.
b. Projects with Engineer (and no Architect): For fire sprinkler, plumbing, hvac, electrical, and
communication projects where there is no Architect involved in the project, firestopping
specifications are required and may be located in and are required to be coordinated with all
corresponding specification sections.
4. Additional guidelines: Refer to “SECTION 700 -- MECHANICAL.”
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SECTION 700 -- MECHANICAL
A. GENERAL
1. Every Specification Section is required to include in Part 2 (as the first item),
“SUBSTITUTIONS: Materials shall be as specified…” (refer to “SECTION 100 -- GENERAL”
for the entire statement).
2. Make sure all specification sections are coordinated with the Bureau’s General Conditions,
Document 000708.
3. Penetration Firestopping: Provide penetration firestopping in fire-resistance-rated walls,
horizontal assemblies, and smoke barriers in accordance with building and fire code
requirements. Firestop systems will be UL Classified to ASTM E814 (UL 1479). Submittals are
required, including for product data, product schedule, qualification data, and product test reports
(with locations).
a. Projects with Architect: Firestopping specifications are required in Division 7. Include
requirement for firestopping in fire sprinkler, plumbing, hvac, electrical, and communications
specification sections with reference to the firestopping specification located in Division 7.
b. Projects with Engineer (and no Architect): For fire sprinkler, plumbing, hvac, electrical, and
communication projects where there is no Architect involved in the project, firestopping
specifications are required and may be located in and are required to be coordinated with all
corresponding specification sections.
B. APPLICABLE DESIGN CODES AND STANDARDS
1. New Hampshire Building Code as defined in RSA 155-A with amendments as adopted by the
Building Code Review Board and may (can) be found at the following link:
www.nh.gov/safety/boardsandcommissions/bldgcode.

2. Meet seismic restraint requirements for fire-protection, plumbing, and mechanical equipment and
systems in accordance with the requirements of the New Hampshire State Building Code. Refer
to Design Guidelines “Section 100 -- General” paragraph pertaining to seismic requirements.
3. State Fire Code, Saf-C-6000 in accordance with RSA 153:5. Copies may (can) be found at the
following link: www.nh.gov/safety/divisions/firesafety.

4. State Fire Marshal’s Office - Department of Safety, Local city and town construction Standards,
Rules and Ordinances.
5. The design and construction must comply with all required codes and laws, not just those listed
herein.
C. DESIGN GUIDELINES
1. Ductwork construction shall at a minimum comply with most current editions of SMACNA
HVAC Systems-Duct Design and SMACNA HVAC Duct Construction Standards – Metal and
Flexible. Unless otherwise required to meet a higher pressure standard, all ductwork shall be
2”w.g., with all joints sealed to class “C.”
2. Mechanical system design temperatures shall be based on ASHRAE 99% heating and 1% cooling
temperature and coincident humidity. Indoor design temperatures shall be based on the most
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recent edition of ASHRAE standards unless otherwise indicated in the program. Coordinate with
the Contract Administrator and Using Agency.
3. In general, ducted returns are to be used on all ventilation systems, use insulated double wall air
handlers where possible to promote indoor air quality. Flexible duct runs should be restricted to
less than 6 feet; round duct shall be spiral seam construction unless specified otherwise; take offs
from duct main branches or trunks shall be with 45° take offs with volume dampers located here
to reduce noise. Provide flex connections at all vibrating equipment and on VAV boxes with
coils to allow maintenance; black paint inside of duct at all duct termination devices; reinforce
ductwork as required for the design duct pressure. Minimum centerline duct radius of elbows
shall be 1.0. Rooftop equipment closer than 10’ to roof’s edge shall have a railing. Consider
lining ductwork where noise is a concern.
4. The Contractor shall employ the services of a Certified Industrial Hygienist using a laboratory
accredited by the American Industrial Hygiene Association to comply with RSA 10-B, ENV-A
2200, Clean Air in State Buildings Rules (New Hampshire Air Program Rules). Certification of
properly collected and analyzed data that demonstrates compliance with said standards will be
made by the Department of Environmental Services, Bureau of Environmental and Occupational
Health, Radon Indoor Air Quality Program, 29 Hazen Drive, Concord, NH 03302-0095,
telephone 603/271-3911) upon receipt of data submitted by the Certified Industrial Hygienist.
5. In accordance with Env-A 2200 & Env-A 2205 Standards, the following must be addressed:
a. Ventilation.
b. Noise.
c. Radon.
d. Carbon Dioxide.
e. Asbestos.
f. Formaldehyde.
g. Carbon Monoxide
6. Where possible the HVAC systems shall be designed with an economizer. Automatic temperature
and environmental control systems shall be digital, except for renovation projects where existing
systems are electrical or pneumatic, no new pneumatic control shall be used unless specifically
approved by the Bureau. In general for new digital control systems, a graphical representation of
the equipment on a provided computer shall be required for complicated systems and systems
controlling a building of over 25,000 square feet.
7. Careful consideration of temperature control zoning is critical. Temperatures shall be adjustable
from the control computer and wall sensor/thermostat.
8. Require the Contractor to coordinate submittals and the purchase and installation of HVAC and
electrical equipment with the Using Agency and Contract Administrator and with the mechanical
and electrical subcontractors.
9. Controls: Careful coordination of the DDC controls with the Bureau’s Contract Administrator and
the Using Agency is required since each situation is unique.
a. Automatic temperature controls field monitoring and control system using field
programmable microprocessor based units with communications to Building Automation and
Control System.
b. Base system on distributed system of fully intelligent, stand-alone controllers, operating in a
multi-tasking, multi-user environment on token passing network, with central and remote
hardware, software, and interconnecting wire and conduit.
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c. Provide computer software and hardware, operator input/output devices, control units, local
area networks (LAN), sensors, control devices, actuators.
d. Provide controls for variable air volume terminals, radiation, reheat coils, unit heaters, fan
coils, when directly connected to control units.
e. Provide control systems consisting of thermostats, control valves, dampers and operators,
indicating devices, interface equipment and other apparatus and accessories to operate
mechanical systems, and to perform functions specified.
f. Provide installation and calibration, supervision, adjustments, and fine tuning necessary for
complete and fully operational system.
g. Consideration shall be carefully given when integrating with the State’s existing Building
Management Systems and Universal Network Controllers, of which there are many.
10. The operating cost of the mechanical systems is a high concern. The designer shall evaluate and
present to the Bureau, options with life cycle costs when selecting mechanical systems. The
designer will be asked to economically justify the system selection. While other building and
occupancy factors contribute to system selection, these need to be discussed with the Bureau
during the design process. HVAC systems shall incorporate high-energy efficiency equipment
and systems and energy recovery systems. Always use premium efficiency motors.
11. Adequate space shall be provided to service mechanical equipment. Consideration shall be given
for removing and replacing mechanical equipment.
12. Mechanical systems shall be designed to comply with the appropriate structural requirements of
the New Hampshire State Building Code, including snow, wind, and seismic loading.
13. Approved smoke, fire, and combination dampers shall be provided in accordance with the
requirements of NFPA 90A Installation of Air-Conditioning and Ventilation Systems, NFPA 90B
Installation of Warm Air Heating and Air-Condition Systems, NFPA 101 Life Safety Code,
International Building Code, and International Mechanical Code.
14. Consideration of freeze protection and thermal shock shall be given in hydronic systems.
15. An Order for State Government to Continue to Lead by Example in Energy Efficiency, Executive
Order 2011-1 (supersedes EO 2005-4), shall apply to new buildings that are estimated to exceed
$1 million in construction cost; building additions that add 25 percent or greater gross floor area
to the existing building and/or those that are estimated to exceed $1 million in construction costs;
and/or building renovations that exceed 25 percent of the gross floor area.
16. New Hampshire High Performance Design Standard linked at
https://admin.state.nh.us/purchasing/publicworks/PWdocuments.asp is to be implemented in the
design and construction of State funded projects for State owned properties per the State Building
Code, Section 155-A:13.

17. Dry automatic sprinkler systems shall be designed to utilize internally galvanized pipe and
fittings. Galvanized pipe shall be in accordance with ANSI/ASTM A53 Standard Specification
for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless; ANSI/ASTM A 795
Specification for Black and Hot-Dipped Zinc-Coated (Galvanized) Welded and Seamless Steel
Pipe for Fire Protection Use.
18. On wet pipe sprinkler systems, sprinkler pipes shall be permitted to be installed level. In dry pipe
systems, branch lines shall be pitched at least ½ inch per 10 feet and mains shall be pitched at
least ¼ inch per 10 feet. In preaction systems where a portion of the piping is subject to freezing,
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branch lines shall be pitched at least ½ inch per 10 feet and mains shall be pitched at least ¼ inch
per 10 feet.
19. Provisions shall be made to properly drain all parts of the system.
20. Sprinkler pipe sizing shall be specified as follows. Review with Contract Administrator on a
project-by-project basis. Contract Administrator must approve any deviation.
Pipe Line
Sizes
Type
Schedule
Joints
Fitting

Wet
Mains
2" and larger
Black Steel
Schedule 10
Grooved
Grv Weld and Hole Cut

Wet
Branchlines
2" and Smaller
Black Steel
Schedule 40
Threaded
Black Cast Iron

Dry
Dry
Mains
Branchlines
2" and Larger
2" and Smaller
Galvanized Steel
Galvanized Steel
Schedule 10
Schedule 40
Grooved
Threaded
Grv Weld and Hole Cut Galvanized Mall Iron

.
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23 31 00

- HVAC DUCTS

PART I - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this section.
1.2 REFERENCE STANDARDS
A. Material, construction and installation shall meet requirements of the most recent editions
of the following standards and references, except for more stringent requirements specified
or shown on the Drawings:
1. SMACNA 1035 – HVAC Duct Construction Standards – Metal and Flexible.
2. SMACNA – HVAC Air Duct Leakage Test Manual.
3. SMACNA – IAQ Guidelines for Occupied Buildings Under Construction.
4. SMACNA – Rectangular Industrial Duct Construction Standards.
5. SMACNA – Round Industrial Duct Construction Standards.
6. SMACNA – Sheet Metal Welding Guide.
7. ACGIH – Industrial Ventilation.
8. NFPA 90A – Standard for the Installation of Air-Conditioning and Ventilating Systems.
9. NFPA 90B – Standard for the Installation of Warm Air Heating and Air-Conditioning
Systems.
10. NFPA 96 – Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations.
11. NFPA 45 – Standard on Fire Protection for Laboratories Using Chemicals.
12. National Air Duct Cleaners Association (NADCA).
1.3 SUBMITTALS
A. Submit shop drawings per Section 01 33 23 – Shop Drawings, Product Data, and
Samples.
B. Provide manufacturer’s data and/or contractor data for the following:
1. Fabrication and installation drawings.
2. Schedule of duct systems including material of construction, gauge, pressure class,
system class, seal class, leakage class, method of reinforcement, joint construction,
fitting construction, and support methods, all with details as appropriate.
3. Manufactured duct (i.e. double wall duct, flexible duct).
4. Turning vanes.
5. Duct sealant and gasket materials.
6. Duct leakage testing methods, apparatus, and apparatus certification signifying meter is
in conformance with ASME requirements for fluid meters.
7. Upon completion of duct leakage testing, submit a minimum of six (6) copies of the
signed report to the A/E, indicating test apparatus used, results of the leakage test,
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and any remedial work required to bring duct systems into compliance with approved
leakage rates.
8. Submit shop drawings of ductwork for the entire facility. Drawings shall be to scale,
double line, with duct sizes, locations, fittings, equipment, accessories and structural
clearances shown. Do not install ductwork prior to approval of shop drawings by A/E.
1.4 DELIVERY, STORAGE AND HANDLING
A. Promptly inspect shipments to ensure that ductwork is undamaged and complies with the
specification.
B. Protect ductwork against damage.
C. Protect ductwork by storing inside or by storing in durable, waterproof, above ground
packaging. Do not store material on grade. Protect ductwork from dirt, dust, construction
debris and foreign material. Where end caps/packaging are provided, take precautions so
caps/packaging remain in place and free from damage.
D. Offsite storage agreements do not relieve the contractor from using proper storage
techniques.
PART 2 - PRODUCTS
2.1 GENERAL DUCTWORK FABRICATION REQUIREMENTS
A. All ductwork shall be constructed to be free from vibration, chatter, objectionable pulsations
and leakage under specified operating conditions.
B. Use material, weight, thickness, gauge, construction, and support and installation methods
as outlined in the above-listed SMACNA publications. Minimum gauge of galvanized steel
rectangular supply, return and exhaust ductwork shall be 24.
C. Duct board is not allowed.
D. Mixed Air Ductwork Requirements: Ductwork carrying mixed air shall be of sufficient length
prior to entering heating coils to prevent stratification. [Note to AE: Factory-fabricated air
blenders may be used in air handling units where space is allowed and designed, but
proper duct design is the preferred method of stratification control.]
E. Use products which conform to NFPA 90A, possessing a flame spread rating of not over 25
and a smoke developed rating of not over 50.
F. Duct liner: Liners shall not be used. [Note to AE: With written permission from the owner,
fiber-free duct liner or duct liner with a protective coating can be installed in ductwork
serving spaces with low allowable sound levels where adequate sound attenuation cannot
be achieved by the application of standard noise control measures.]
G. Duct Velocities and Pressure Class Requirements: Sizing and pressure classes of
ductwork for comfort heating and cooling systems, fume hood exhaust systems, toilet
exhaust systems and grease exhaust systems shall be based on the following table. Sizing
and pressure classes of ductwork for other types of systems shall be based on SMACNA
and engineering “best practices”. [Note to AE: Consideration should be given to showing
and specifying round duct for medium and high pressure supply air ductwork between air
handling units and terminal air boxes.]
Description

Heating and Cooling - fpm

High Pressure

Medium Pressure

Low Pressure

SP > 6 inches w.c.

2 inches w.c. < SP < 6
inches w.c.

SP < 2 inches w.c.

2400 < Velocity < 3500

1500 < Velocity < 2400

Mains < 1500
Branches < 1200
After Term. < 1200
Branch to Individual
Grille/Diffuser < 600
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Fume Hood Exhausts fpm

2000 < Velocity < 3000

1000 < Velocity < 2000

Toilet Exhausts - fpm

1000 < Velocity < 1500

Kitchen Hood Exhausts fpm

1500 < Velocity < 2500

Velocity < 900

H. Duct sizes indicated on drawings are net inside dimensions.
I.

Duct Sizes Not Indicated: Where size for a duct segment is not indicated:
1. The duct segment size shall be equal to the largest duct segment to which it is
connected.
2. Transition to a smaller size shall occur on the side of the fitting where the smaller size is
indicated.

J.

Takeoffs: Takeoffs shall be designed and constructed as follows:
1. Rectangular to rectangular: Use 150 percent to 200 percent free area take off from main
to branch duct.
2. Round to 45 degree conical wye or round to 90 degree conical wye: Use a typical
branch coefficient of 0.45 or less.
3. Round to 45 degree “T” or Wye: Use a typical branch coefficient of 0.45 or less.
4. Round to 60 degree “T” or Wye: Use a typical branch coefficient of 0.65 or less.
5. 90 degree “T” or Wye is not allowed.

K. Elbows:
1. Elbows for Rectangular Ducts:
a.

Use radius throat, radius heel elbows with a minimum centerline radius to
width ratio of 1.5. Where 1.5 radius elbows will not fit, use 1.0 radius elbows
with “radius proportional” splitter vanes permanently installed within. Splitter
vanes shall be installed per SMACNA and manufacturer’s recommendations.

b.

Where radius elbows will not fit, provide square elbows with turning vanes.
Turning vanes shall be installed per SMACNA and manufacturer’s
recommendations.

c.

Square throat, radius heel elbows are not allowed.

2. Elbows for Round Ducts:
a.

Use radius elbows with a minimum centerline radius to diameter ratio of 1.5.
Where 1.5 radius elbows do not fit, use 1.0 radius elbows.

L. Transitions: Limit transition angles (for each side) to 15 degrees diverging and 30 degrees
converging.
M. Flex Connections:
1. Connections to inlet and discharge openings of fans shall be made with a section of at
least 1/16 inch thick neoprene coated fiberglass fabric. Flex connections shall not be
less than 4 inch long and shall have at least 1 inch of slack. Connections shall have
angle frames at each end for rectangular ducts, and metal tension bands at each end
for round ducts. Flex connections shall be installed to allow for easy replacement and
shall be installed on straight duct sections, not on transitional fittings or tapers.
2. Connections to units that have fans internally isolated within the unit housing do not
require flex connections.
N. Additional Pressure Class Requirements:
1. VAV: For coordination purposes, unless otherwise indicated, the pressure class for VAV
system ductwork upstream of the air terminal devices shall be equal to or greater than
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the static pressure at the fan outlet but not less than 4 inches w.c. for the fan discharge
side ductwork.
2. Constant Volume: For coordination purposes, unless otherwise indicated, pressure
class for Constant Volume system ductwork shall be equal to the external static
pressure (fan outlet or discharge pressure minus associated unit internal component
pressure drop), but no less than 2” w.c.
3. Minimum allowable pressure class for all low pressure ductwork is 2” w.c.
O. Seal Class: All ductwork, including low pressure ductwork, shall be SMACNA Seal Class A
with all joints, seams and wall penetrations sealed.
P. Leakage Class: All rectangular ductwork shall be SMACNA Leakage Class 6 and all round
ductwork shall be SMACNA Leakage Class 3.
Q. Seams: All longitudinal seams shall be “Pittsburgh” style. Snap-lock seams are not
allowed.
R. Crossbreak or bead rectangular ductwork. Crossbreaks shall be “out” on positive pressure
duct and “in” on negative pressure ducts.
S. Bolts and Fasteners: Carbon steel, zinc coated per ASTM A153 for galvanized steel ducts
and stainless steel for aluminum and stainless steel ducts.
T. Welding Materials: Refer to SMACNA – Sheet Metal Welding Guide.
2.2 DUCTWORK MATERIALS
A. Flexible Duct:
1. Shall be factory fabricated, listed and labeled as a UL 181 Class 1 air duct, and shall
comply with NFPA 90A and NFPA 90B.
2. Flame spread shall be 25 or less and smoke developed shall be 50 or less.
3. Minimum Service Temperatures and Pressures: -20 to 250 Degrees F; 10” w.c. positive;
10” w.c. negative thru 12” dia., 5” w.c. negative - 14” and 16” dia., 1” w.c. negative - 18”
and 20” dia.
4. Rated Velocity: 5500 fpm.
5. Inner Liner: Liner shall be nonmetallic type composed of polyester film, polyethylene
film, nylon film or woven and coated fiberglass fabric liner mechanically locked without
adhesives to corrosion resistant galvanized steel wire helix.
6. Insulation: Fiberglass blanket – ¾ pound, factory wrapped, minimum 1-1/2” thick.
7. Vapor Barrier: Barrier shall have a permeance of not over 0.1 perm and shall be
fiberglass reinforced aluminum material or polyethylene.
8. Usage: Connections to air inlets and outlets. Maximum allowable length is 6’-0”.
Flexible duct is not permitted in medium and high pressure duct systems.
9. Installation:
a. Shorten and reinstall all sagging or loose flexible duct. Avoid sharp elbows.
Elbows shall maintain centerline radius to diameter ratio of 1.5.
b. Support flexible duct with pre-manufactured hangers.
c.

To attach flexible duct to hard duct, tape the inner liner to the hard duct, then attach
with two nylon tie wraps, one for the inner liner and one for the vapor barrier. Fold
the vapor barrier inside itself so it has neat edges prior to tie wrapping.

B. Galvanized Steel Rectangular Duct – Single Wall:
1. Material: Ductwork and reinforcements shall be ASTM A653, A924 mill galvanized steel.
Galvanized coating to be 1.25 ounces per square foot, both sides of sheet, G90 in
accordance with ASTM A90. Provide “Paint Grip” finish or galvanneal sheet metal for
ductwork that will be painted.
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2. Reinforcement: All reinforcement shall be external to the duct except that tie rods may
be used with the following limitations:
a. Conform to SMACNA requirements.
b. Ducts must be over 18” wide and duct dimensions must be increased 2” in one
dimension (height or width) for each row of tie rods installed.
c.

Tie rods must not exceed ½” in diameter.

d. Manufacturer of tie rod systems must certify pressure classifications of various
arrangements. This information shall be included in the shop drawings.
3. Joints: All transverse joint systems shall be a manufactured product that has been
tested for conformance with Section VII of SMACNA 1035 – HVAC Duct Construction
Standards – Metal and Flexible for sheet and joint deflection at the required pressure
class:
a. General: Apply sealant to all inside corners. Holes at corners are unacceptable.
b. Slide-On Flanged Transverse Joint Systems: Acceptable Manufacturers are
Ductmate ‘25/’35’/’45’, Nexus, MEZ, WDCI.
c.

Formed-On Flanged Transverse Joint Systems: Acceptable Manufacturers are
Lockformer TDC, Lockformer TDF, United McGill, Sheet Metal Connectors TDC.

d. Manufacturers other than those specified above must submit test data and
fabrication standards and receive A/E’s approval before any fabrication begins.
4. Exception: Galvanized steel round duct may be substituted for galvanized steel
rectangular duct where approved by A/E. The round duct shall meet the standards set
forth in this specification. The round duct shall meet or exceed the specified crosssectional area and insulation requirements. The substitution shall be coordinated with
all other trades prior to installation.
C. Galvanized Steel Round Duct:
1. Material: Ductwork and reinforcements shall be ASTM A653, A924 mill galvanized steel.
Galvanized coating to be 1.25 ounces per square foot, both sides of sheet, G90 in
accordance with ASTM A90. Provide “Paint Grip” finish or galvanneal sheet metal for
ductwork that will be painted.
2. Reinforcement: All reinforcement shall be external to the duct. Internal reinforcement is
not allowed. Flat oval duct shall be reinforced the same as rectangular duct of similar
size.
3. Construction: Machine-formed, round and/or flat oval spiral lock seam duct.
Longitudinal or snap lock seams are not allowed. Duct shall be single wall or double
wall type. Liner in double wall duct shall be solid and annular space between inner liner
and outer duct shall be filled with 1” thick fiberglass insulation. [Note to AE: Determine if
double wall ductwork is necessary.]
4. Acceptable Manufacturers: Ajax, Lindab, Semco, Inc., United McGill, Sheet Metal
Connectors, United Sheet Metal.
5. Joints: Slip type connection with a 2” minimum insertion length and a stop bead. Use
inside slip couplings for duct-to-duct joints, and outside slip couplings for fitting-to-fitting
joints.
6. Secure all joints with at least three (3) sheet metal screws before sealing.
7. Ducts and fittings larger than 36” dia. shall have flanged connections.
D. Stainless Steel Welded Duct:
1. Material: Ductwork and reinforcements shall be 316L stainless steel, 18 gauge
minimum.

U OF I FACILITIES STANDARDS

23 31 00- 5

P5

HVAC DUCTS
LAST UPDATED JUNE 15, 2013

2. Reinforcement: All reinforcement shall be external to the duct. Internal reinforcement is
not allowed. External reinforcement for rectangular stainless steel duct of width greater
than 24” can be galvanized steel.
3. Construction and Joints: All ductwork shall have continuously welded joints and seams
(Joints shall also be liquid tight.). Note: All round duct joints shall be butt-welded.
Exposed duct shall have a #3 finish. Wire brush and polish exposed joints and seams
to a #3 finish. Concealed duct shall have a #2 or #2D mill finish.
4. Supports shall not penetrate duct surfaces.
5. Note: Turning vanes and dampers are not allowed in kitchen hood exhaust duct.
6. All welds shall conform to AWS D9.1M. Welds shall be Gas Tungsten Arc Weld (TIG)
or Gas Metal Arc Weld (MIG) type. All filler metal shall conform to AWS A5.9 or A5.22
and be AWS Classification ER308L or ER308LSi with a carbon content of not over
0.03%.
E. Black Steel Welded Duct:
1. Material: Ductwork and reinforcements shall be black steel, 16 gauge minimum.
2. Reinforcement: All reinforcement shall be external to the duct. Internal reinforcement is
not allowed.
3. Construction and Joints: All ductwork shall have continuously welded joints and seams
(Joints shall also be liquid tight.).
4. Supports shall not penetrate duct surfaces.
5. Note: Turning vanes and dampers are not allowed in kitchen hood exhaust duct.
2.3 DUCTWORK SEALANTS AND GASKETS
A. Sealant:
1. UL Classified sealant as compounded specifically for sealing joint and seam in ductwork
shall be used. Acceptable manufacturers are Hardcast, United McGill, Mon-Eco
Industries or H. B. Fuller/Foster.
2. Duct tapes are not allowed.
3. Select sealants as recommended by manufacturer for specific application.
4. Submit sealant manufacturer’s data sheets including performance data, pressure
ratings, surface burning characteristics data, and manufacturer’s detailed installation
instructions.
5. Install sealants in strict accordance with manufacturer's recommendations, paying
special attention to temperature limitations. Allow sealant to fully cure before pressure
testing of ductwork and before startup of air handling systems.
B. Gaskets:
1. Use Butyl or polymer based tape similar to Ductmate 440, Ventfabrics Ventlok No. 797
or 799 in flanged joints.
2. Gasket material shall be FDA or USDA approved.
C. Exterior Sealants and Gaskets:
1. Same as for interior ducts, but use only products rated from -20 to 200 Degrees F and
2000 hour minimum UV resistance per ASTM G53.
PART 3 - EXECUTION
3.1 INSTALLATION
A. Ductwork and equipment shall be free of kinks, dents and defects before and after
installation.
B. Cleaning: Properly clean all components internally and externally prior to assembly.
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C. Verify dimensions on site, making field measurements and drawings necessary for
fabrication and erection. Check plans showing work of other trades and consult with A/E in
the event of any interference.
D. During construction, provide temporary closures of metal or taped polyethylene on open
ducts to prevent dust from entering duct system.
E. Provide openings in ducts for thermometers and controllers.
F. Provide openings in ducts for test and balance work.
G. Do not install ducts and other equipment above electrical switchboards or panelboards.
H. Where two (2) dissimilar metals meet, the joint shall be installed in such a manner that
ducts do not contact each other by using a proper seal or compound.
I.

Repair all tears in duct insulation.

J.

Install manual volume dampers in branch supply, return and exhaust ducts so all air
devices can be adjusted.

K. At all manual volume dampers, provide 1” stand-offs on operators when ductwork is
insulated.
L. Insulate terminal air box reheat coils. Seal insulation tight in order to form a tight vapor
barrier.
M. Exterior Ducts: Seal all exterior ducts watertight. All exterior ductwork shall be round. [Note
to AE: If it is not possible to fit round ducts in the space allotted, rectangular ducts will be
considered. All rectangular ducts shall be pitched to shed water.]
N. Duct Support: Support all duct systems in accordance with SMACNA 1035 – HVAC Duct
Construction Standards – Metal and Flexible.
O. Stainless Steel Duct Hangers: Hangers for stainless steel duct shall be 304 stainless or
galvanized steel. Painted or plain steel supports are not allowed.
P. Cable or Strap Hangers: Main runs of ductwork shall not be supported by cable or strap
hangers. Only 12” dia. and less dedicated branch runs can be supported by cable or strap
hangers.
Q. Riser Support: Vertical duct risers shall be supported at each floor.
R. Sleeves: At duct penetrations thru mechanical room floors, provide metal sleeves that are
6” high above floor in order to prevent moisture from dripping to floors below.
S. Where supply diffusers are located with backs exposed to unconditioned plenums,
ventilated attics, etc., insulate backs with ¾” thick, flexible fiberglass wrap with FSK jacket.
3.2 FUME HOOD AND DISHWASHER HOOD /CAGE WASHER EXHAUST DUCT
INSTALLATION
A. Ducts shall maintain the maximum possible pitch toward their inlets unless a different
drainage location is indicated on the drawings. If at least 1/8” per foot pitch cannot be
maintained, notify A/E before installing duct or other items with which duct may conflict.
3.3 KITCHEN HOOD EXHAUST DUCT INSTALLATION
A. Install ductwork, including access doors in accordance with NFPA 96.
B. Provide rated insulation or rated enclosure as required by code. [Note to AE: Review
applicable codes and consult with UIUC F&S to determine best course of action.]
C. Rated insulation or rated enclosure shall be removable at each access door.
D. Construct grease tight access doors of the same material and thickness as the duct and as
large as possible, up to 24 inches in any dimension. Locate on sides of duct for ease of
inspection and cleaning at each change in direction, every 8 to 10 lineal feet of horizontal
duct, and not less than 1-1/2 inches from the bottom of the duct. [Note to AE: Review
locations of access doors with UIUC F&S.]
E. Install duct without forming dips or traps which might collect residue.
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3.4 CLEANING
A. Remove all dirt and foreign matter from the entire duct system and clean diffusers,
registers, grilles and the inside of air handling units before operating fans.
B. Cleaning Agents: Use only non-hazardous, non-toxic cleaning agents and materials.
Provide MSDS sheets.
C. Clean in accordance with National Air Duct Cleaners Association (NADCA).
3.5 LEAKAGE TESTING
A. Test all medium and high pressure and select sections of low pressure (described below)
ductwork in accordance with test methods described in Section 5 of the SMACNA HVAC
Air Duct Leakage Test Manual. Test all low pressure supply air and return air ductwork
located in attics and other unconditioned spaces; all outside air and relief air ductwork; and
all ductwork to and from energy/heat recovery equipment. Do not insulate ductwork until it
has been successfully tested. Test pressure shall be equal to the duct pressure class.
[Note to AE: Specify pressure class of each duct system shown on the drawings (i.e. 2”, 3”,
4”, 6”, etc.). Furthermore, provide a table in this specification that lists each duct system,
pressure class of that duct system and testing requirements for that duct system.] Testing
at reduced pressures and converting the results mathematically is not acceptable.
B. Ductwork that is not required to be tested shall still meet the seal and leakage class
requirements of this specification. [Note to AE: Review leakage testing requirements with
UIUC F&S.]
C. Maximum allowable leakage shall be calculated by the contractor based on Fig. 4-1 in the
SMACNA HVAC Air Duct Leakage Test Manual. Contractor is responsible for all duct
square footage calculations and other calculations necessary to establish maximum
allowable leakage.
D. All test methods and calculations shall comply with the requirements set forth in the
SMACNA HVAC Air Duct Leakage Test Manual.
E. All testing shall be witnessed by UIUC F&S and the A/E.
F. UIUC F&S and the A/E reserve the right to review the contractor’s calculations.
G. If excessive air leakage is found, locate leaks, repair the duct in the area of the leak, seal
the duct, and retest.
H. Totaling leakage from several sections and comparing them to the allowable leakage for
the entire system is not acceptable. Each section must pass the test individually.
I.

If any leak causes discernible noise at a distance of 3 feet, that leak shall be eliminated,
regardless of whether that section of duct passed the leakage test.

J.

Submit a signed report to the A/E, indicating test apparatus used, results of the leakage
test, and any remedial work required to bring duct systems into compliance with specified
leakage rates.

3.6 DUCTWORK APPLICATION SCHEDULE
USAGE

MATERIAL

Supply Air Duct

Galvanized Steel

Return Air Duct

Galvanized Steel

Relief Air Duct

Galvanized Steel

General Exhaust Air Duct

Galvanized Steel

Toilet Exhaust Air Duct

Galvanized Steel

Fume Hood Exhaust Duct

316L Stainless SteelWelded

Kitchen Hood
Duct-Concealed

Black Steel-Welded

Exhaust
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Kitchen Hood
Duct-Exposed

Exhaust

304 Stainless
Welded

Steel-

Dishwasher Hood and
Cage Washer Exhaust
Duct-Concealed&Exposed

304 Stainless
Welded

Steel-

[Note to AE: In some cases, extremely strong acids will attack 316L stainless steel fume hood
exhaust duct. Review alternative materials with UIUC F&S for approval.]
END OF SECTION 23 31 00
This section of the U of I Facilities Standards establishes minimum requirements only.
It should not be used as a complete specification.
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Fort Worth, TX Code of Ordinances

Chapter 7 - BUILDINGS*
*Cross reference- Transportation and public works department, § 2-146 et seq.; planning and development department,
§ 2-310 et seq.; electrical regulations, Ch. 11; fire prevention and protection, Ch. 13; rat proofing of business buildings, §
16-271 et seq.; mobile homes and recreational vehicle parks, Ch. 21; plumbing, Ch. 26; public utilities, Ch. 28; signs, Ch.
29; streets and sidewalks, Ch. 30; water and sewers, Ch. 35; zoning regulations, App. A; subdivision ordinance, App. C.
ARTICLE I. -

IN GENERAL

ARTICLE II. -

INTERNATIONAL ENERGY CONSERVATION CODE

ARTICLE III. ARTICLE IIIA. ARTICLE IV. ARTICLE V. ARTICLE VI. ARTICLE VII. ARTICLE VIII. -

INTERNATIONAL BUILDING CODE
INTERNATIONAL RESIDENTIAL CODE
MINIMUM BUILDING STANDARDS CODE
INTERNATIONAL MECHANICAL CODE
FALLOUT SHELTERS
MOVEMENT AND DEMOLITION OF BUILDINGS AND STRUCTURES
FLOODPLAIN PROVISIONS

ARTICLE IX. -

STANDARDS, REGISTRATION, AND INSPECTION REQUIREMENTS FOR
MULTI-FAMILY DWELLING COMPLEXES

ARTICLE X. -

REGISTRATION AND INSPECTION OF ONE-FAMILY AND TWO-FAMILY
DWELLINGS

ARTICLE XI. - EXISTING BUILDING CODE

ARTICLE I. - IN GENERAL
Secs. 7-1-7-40. - Reserved.

Secs. 7-1-7-40. - Reserved.

ARTICLE II. - INTERNATIONAL ENERGY CONSERVATION CODE *
* Editor's note- Section 1 of Ord. No. 11388, adopted Aug. 24, 1993, repealed §§ 7-16-7-32, in effect repealing Art. II.
Formerly, these sections pertained to construction and fire prevention standards and derived from §§ 1-15, 17 and 18 of
Ord. No. 9282, adopted Jan. 3, 1985, and § 1 of Ord. No. 9962, adopted Sep. 22, 1987. Subsequently, Ord. No. 14883, §§
1-4, adopted Dec. 11, 2001, added provisions designated as §§ 7-41-7-44. These provisions have been designated as Art.
II at the discretion of the editor. See the Code Comparative Table.
Sec. 7-41. - The 2009 Edition of the International Energy Conservation Code adopted.
Sec. 7-42. - Amendments.
Sec. 7-43. - Effect of conflict with other ordinances.
Sec. 7-44. - Penalty for violation.
Sec. 7-45. - Reserved.
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17. Roofing material is installed with a minimum 0.75 inch (19 mm) continuous air 5
space offset from the roof deck from eave to ridge.
18. Radiant barrier is installed in attic, under roof decking or over attic insulation 5
19. Attic ventilation is installed that provides air flow from lower attic (eaves) to
5
and out upper attic (ridge vents or equivalent)
Mechanical
20. Limit HVAC flex duct to only be used as last 5 of duct length.
35
21. All HVAC duct is installed within the Envelope or within a conditioned attic.
5
22. Except for bathrooms, kitchens, closets, pantries, and laundry rooms, return ducts
5
or transfer grilles are installed in every room with a door.
23. Electric resistant heating is not used except for supplemental heating associated
15
with heat pumps.
24. Install 7-day programmable thermostat
5
Plumbing
25. Install water heaters, tank or tankless, in locations such that no hot water pipe run
5
to fixture exceeds 40
26. Insulate all hot water piping, including under slab, with minimum of R-4.
Insulation may be removed for the portion that penetrates the slab if another
5
approved pipe wrapping is preferred by the installer/designer.
27. Solar Water heating system is installed for all or any portion of hot water supply. 5
28. Except for outside hose bibs using as short of pipe as needed, water piping is not
5
installed in Envelope walls.
29. For buildings with roof area over 10,000 sq.ft., rain water harvesting methods
are installed to provide for or supplement water usage as follows:
a. landscape irrigation
5
b. toilet and urinal usage
5
Electrical
30. Builder installs a minimum of 50% of the light bulbs in the light fixtures with
5
high-efficacy lamps. Bulbs must be present at Final Inspection.
31. Each dwelling unit is served by an individual electrical meter, either utility
5
meter or sub-meter.
32. Use of on-site renewable electrical generation with either solar or wind as
follows:
a. minimum of 10% of total electrical demand
15
b. 20% or more of total electrical demand
25
33. Automatic sensors are installed to control Daylight zones as required by Section
15
505.2.2.3.
Other
As
Any Energy related item from other nationally recognized Sustainability or Green
determined
building program that is considered applicable and assigned a point grade as
by Building
determined by the Building Official.
Official

Q2

R1

R2

R3

(continued from page 7)

New Jersey-specific Prescriptive Packages, for one- and two-family detached dwellings and all other residential buildings
three stories or less in height only (there are no prescriptive packages recognized for all other buildings), can be found at:
*http://www.state.nj.us/dca/codes/energycodes/index.shtml.
NOTE: Use the 4500 packages for Atlantic, Camden, Cape May, Cumberland, Gloucester, and Salem Counties; use
the 5000 packages for Burlington, Essex, Hudson, Mercer, Middlesex, Monmouth, Ocean, and Union Counties; use the 5500
packages for Bergen, Hunterdon, Morris, Passaic, Somerset, Sussex, and Warren Counties.
If you have any questions on this issue, you may reach me at (609) 984-7609.
Source:

Rob Austin
Code Assistance Unit

So, it is very important to check the labeling of the
flexible duct or connector to determine whether it is an air
duct or air connector before making your determination as
to whether or not the 14-foot maximum length is required.

Flexible Air Ducts and Flexible Air Connectors
There is still some confusion regarding the difference
between a flexible air duct and a flexible air connector. I
will try to clear up some of the questions I have been
receiving.

Should you have any questions, you may contact
me at (609) 984-7609.

Air ducts and air connectors are typically factorymade assemblies. Flexible air ducts and air connectors
are generally used in air distribution systems for relatively
short runs of duct.

Source:

One of the main problems is that a flexible air duct
and a flexible air connector can look exactly alike. However,
the markings on the material will identify it as either a flexible
air duct or a flexible air connector. Both the flexible air duct
and flexible air connector must comply with the requirements
of UL 181 for Class 0 or Class 1. Flexible air ducts require
more extensive testing (flame-penetration, puncture, and
impact tests) than flexible air connectors. This difference
in testing is what determines the markings on the material
and whether or not it is classified as a flexible air duct or a
flexible air connector.

Thomas C. Pitcherello
Code Assistance Unit

Foundation Drains in Residential Crawl
Spaces: Are They Needed?
Section 406.1 of the New Jersey Edition of the 2000
International Residential Code requires walls or portions
thereof that retain earth, and that enclose interior spaces
and floors below grade, to be waterproofed or dampproofed
in accordance with Section 406. This applies only when
the floor of the crawl space is below the adjacent grade.
Assuming there is no hydrostatic pressure condition,
Section 406.4 requires dampproofing and also requires a
drain to be installed around the foundation perimeter. The
requirements for the drain are found in Section 406.4.2.
Remember, the drain does not always require a pipe.

The labeling on an air duct is rectangular and states,
“LISTED AIR DUCT.” The labeling on an air connector is
round or oval and states, “LISTED AIR CONNECTOR.” Also,
the label for an air connector states, “For installation in
length not over 14 feet.” Because the testing for flexible air
connector material is less stringent than for flexible air duct
material, the length for a flexible air connector is limited to
14 feet.

So, the short answer to the question “Are foundation
drains needed in residential crawl spaces?” is yes. If you
have any questions regarding this matter, please contact
the Code Assistance Unit at (609) 984-7609.
Source:

International Mechanical Code/2003, Section
603.6.1.1, “Duct Length,” states: “Flexible air ducts shall
not be limited in length.” Therefore, if a flexible air duct
were used as a flexible connection, the 14-foot limitation
would not apply.
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John N. Terry
Code Assistance Unit

Item # 159
UMC 2015 – (603.4):
SUBMITTER:

Comment Seq # 045

Phil Ribbs
Chair, UMC Code Review Task Group (see Code Review Task Group Report II Item # 94)

RECOMMENDATION:
Add new text as follows:
603.4 Flexible Air Ducts and Connectors. Flexible air ducts and connectors shall comply with UL 181, shall be installed
in accordance with the manufacturer’s installation instructions, and SMACNA HVAC Duct Construction Standards - Metal and
Flexible. Flexible air ducts shall not penetrate a fire-resistance-rated assembly or construction. Flexible air connector lengths
shall be not more than 5 feet (1524 mm) and shall not penetrate a wall, floor, or ceiling. The temperature of the air to be conveyed in a flexible air duct or connector shall not exceed 250°F (121°C).
(renumber remaining sections)
SUBSTANTIATION:
(Attachments for Item 159 are included in the substantiation CD presented to the TC)
1. Many HVAC installations utilize flexible air ducts and connectors, and the UMC does not provide specific requirements for flexible air ducts and connectors that can be used by designers for factory-made air ducts.
2. Flexible air ducts are considered factory-made air ducts. However, a separate section for flexible air ducts and
connectors is being added for ease of use of the code. Unlike flexible air ducts and connectors, not all factorymade air ducts are required to comply with UL 181. UL 181 addresses requirements which include preformed
lengths of flexible or rigid ducts, materials in the form of boards for field fabrication of lengths of rigid ducts, and
preformed flexible air connectors. The user is to refer to the manufacturer’s installation instructions and SMACNA
for the installation of flexible air ducts since both sources will provide installation instructions for flexible air ducts
and connectors.
3. The 5 feet limitation for flexible air duct connectors coincides with the 2009 ASHRAE Handbook and “HVAC
Flexible Duct Pressure Loss Measurements” which is a study submitted by Texas A&M University.
4. Where protected, a flexible air duct is permitted to penetrate a fire-rated assembly and a flexible air connector
is prohibited to penetrate an assembly (fire-rated or not). This is because an air connector is not tested for
spread of flame.
5. The temperature limitation is the industry standard for warm air. The material in flexible air ducts and air connectors are only tested to resist a temperature up to 250°F (121°C).
COMMITTEE ACTION: Accept as Submitted
A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Marguerite Carroll, UL, LLC
RECOMMENDATION:
Request to accept the code change proposal as modified by this public comment.
603.4 Flexible Air Ducts and Connectors. Flexible air ducts and connectors shall comply with UL 181, and shall be
installed in accordance with the manufacturer’s installation instructions, and SMACNA HVAC Duct Construction Standards Metal and Flexible. Flexible air ducts shall not penetrate a fire-resistance-rated assembly or construction. Flexible air connector lengths shall be not more than 514 feet (1524 4267 mm) and shall not penetrate a wall, floor, or ceiling. The temperature of
the air to be conveyed in a flexible air duct or connector shall not exceed 250°F (121°C).
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151

Substantiation Attachment for Item # 084, Item # 085 and
Item # 087

Substantiation Attachment for Item # 140, Item # 141, Item # 144,
Item # 146 and Item # 147.
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BSR/ASHRAE Addendum d to ANSI/ASHRAE Standard 15-2013, Safety Standard for Refrigeration Systems

Addendum d to 15-2013

(This foreword is not part of this standard. It is merely informative and does not contain requirements
necessary for conformance to the standard. It has not been processed according to the ANSI requirements
for a standard and may contain material that has not been subject to public review or a consensus process.
Unresolved objectors on informative material are not offered the right to appeal at ASHRAE or ANSI.)

FOREWORD
The 2010 edition of ASHRAE Standard 34 added an optional Subclass 2L to the existing Class 2
flammability classification of refrigerants. Several refrigerants, including single component fluids and
blends, have been classified as Subclass 2L (refer to ANSI/ASHRAE Standard 34-2013 and subsequent
addenda). Use of Subclass 2L refrigerants currently requires following Class 2 requirements per ASHRAE
Standard 15 (either 2010 or 2013 edition as applicable to any given jurisdiction).
In July of 2011, ASHRAE SSPC 15 published the first Advisory Public Review draft with proposed
changes related to Subclass 2L. The committee appreciates the many comments that were received, and
since that time has been addressing the technical issues identified from that review.
This addendum modifies portions of Standard 15 to incorporate subclass 2L flammability classification as
defined in ASHRAE Standard 34-2013. Throughout the draft, editorial notes are highlighted in yellow and
request constructive comments regarding resolution of several topics and issues. Line numbers are
included in the left margin to assist commenters to identify relevant portions of text.

[Note 1 to Reviewers: This draft is available for comment according to ASHRAE procedures for an
Advisory Public Review (APR). The purpose of an APR is to seek suggestions for new, unusual, or
potentially controversial elements of the proposed standard that the project committee believes would
benefit from increased public scrutiny prior to finalizing the draft for its first formal public review.]

[Note 2 to Reviewers: This addendum makes proposed changes to the current standard. These changes
are indicated in the text by underlining (for additions) and strikethrough (for deletions) except where the
reviewer instructions specifically describe some other means of showing the changes. Only these changes
to the current standard are open for review and comment at this time. Additional material is provided for
context only and is not open for comment except as it relates to the proposed changes.]

3. DEFINITIONS
Revise changed definition as shown:
lower flammability limit (LFL): the minimum concentration of the a refrigerant that propagates is capable
of propagating a flame through a homogeneous mixture of the refrigerant and air under test conditions
specified by ANSI/ASHRAE Standard 34. 1
[editorial note: these changes harmonize the definition of LFL with Standard 34-2013]

Add new definitions as shown:
occupational exposure limit (OEL): the time-weighted average (TWA) concentration for a normal
eight-hour workday and a 40-hour workweek to which nearly all workers can be repeatedly exposed
without adverse effect, based on the OSHA PEL, ACGIH TLV-TWA, TERA OARS-WEEL, or
consistent value. 1
[editorial note: this definition of OEL is harmonized with Standard 34-2013]
refrigerant designation: the unique identifying alphanumeric value assigned to an individual refrigerant
and published in ASHRAE Standard 34. 1
[editorial note: new definition added pertinent to revised section 5.3 ]
Revise Section 5.3 as shown:
5.3 Changing Refrigerant. A change in the type of refrigerant in a system shall not be made without the
notification of the AHJ, the user, and due observance of safety requirements. The refrigerant being
considered shall be evaluated for suitability.
5.3 Changing Refrigerant. Replacing the refrigerant in a system with a different refrigerant designation
shall not be made without approval of the AHJ, the user, and adherence to applicable safety requirements.
In case of a refrigerant change that results in a different refrigerant safety group, the system shall be made
to comply with this standard. When the refrigerant is changed to another refrigerant within the same safety
group, the system shall comply with the regulations that were applicable to the existing system.
[editorial note: requirements of section 5.3 were clarified with intent to address the situation of a system
that is retrofitted to use a class 2L refrigerant]
Add section 6.3 as shown:
6.3 Safety Group. ASHRAE Standard 34 classifies refrigerants by toxicity and flammability, and then
assigns safety groups using combinations of toxicity class and flammability class. For the purposes of this
standard, the following eight groups shall be considered to be individual and distinct safety groups: A1,
A2L, A2, A3, B1, B2L, B2, B3. Each refrigerant is assigned into no more than one group.

Revise Section 7.2.1 as shown:
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7.2.1 Institutional Occupancies.
a. The amounts shown in Table 4-1 or 4-2 of ASHRAE Standard 341 shall be reduced by 50% for all areas
of institutional occupancies.
b. Also, the The total of all Group A2, A2L, B2, B2L, A3, and B3 refrigerants, in equipment and storage,
shall not exceed 550lb (250 kg) in the occupied areas and machinery rooms of institutional occupancies.
[editorial note: The maximum refrigerant charge for all classes of flammable refrigerants has been limited
as means to place an upper limit on the potential severity of an event, specifically for institutional
occupancies due to typical criticality of such occupancies (such as hospitals) remaining in operation after
disaster events. This includes consideration of the refrigeration systems being exposed to a fire from
another source.]

Revise Section 7.2.2 as shown:
7.2.2 Industrial Occupancies and Refrigerated Rooms. Section 7.2 does not apply in industrial
occupancies and refrigerated rooms where the following seven eight conditions are met:
a. The space(s) containing the machinery is (are) shall be separated from other occupancies by tight
construction with tight-fitting doors.
e. Open flames and surfaces exceeding 800°F (426.7 427°C) are not permitted where any Group A2, B2,
A3, or B3 refrigerant other than R-717 (ammonia) is used.
fg. All electrical equipment conforms to Class 1, Division 2, of NFPA 70 5 where the quantity of any
Group A2, B2, A3, or B3 refrigerant other than R-717 (ammonia) in an independent circuit would exceed
25% of the lower flammability limit (LFL) upon release to the space based on the volume determined by
Section 7.3.
[editorial note: ASHRAE SSPC 34 is in the process of adding LFL values to a future edition of Standard 34
to facilitate compliance to this requirement.]
gh. All refrigerant-containing parts in systems exceeding 100 hp (74.6 kW) compressor drive power,
except evaporators used for refrigeration or dehumidification, condensers used for heating, control and
pressure-relief valves for either, and connecting piping, are located either in a machinery room or outdoors.

Add Section 7.2.2(f.) as shown:
f. Open flames and surfaces exceeding 1292°F (700°C) are not permitted where any Group A2L or B2L
refrigerant is used.
[editorial note: ASHRAE SSPC15 is monitoring the progress to develop standard methods of test regarding
hot surface ignition sources for refrigerants. Final requirements subject to change in future drafts based
on the results of on-going research in this area. SSPC 15 seeks input from code officials regarding the use
of two temperature limits according to refrigerant safety class.]
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Editorial Note to 7.3.2.2 and 7.3.2.3:
7.3.2.2 Plenums. The space above a suspended ceiling shall not be included in calculating the refrigerant
concentration limit in the system unless such space is part of the air supply or return system.
7.3.2.3 Supply and Return Ducts. The volume of the supply and return ducts and plenums shall be
included when calculating the refrigerant concentration limit in the system.
[editorial note: text above in 7.3.2.2 and 7.3.2.3 includes published errata dated March 6 ,2015]
Revise Section 7.4.2 as shown:
7.4.2 Flammable Refrigerants. Machinery rooms required by Section 7.4 shall be constructed and
maintained in accordance with Sections 8.11 and 8.12 for if including components or systems containing
one or more Group A2, A2L, B2, B2L, A3, and B3 refrigerants with refrigerant charge quantity exceeding
the limits of Table 7.4.
Add Section 7.5 (a.), (b.), (c), (d), (e.), (f.) as shown:
7.5 Equipment using Group A2L Refrigerants located indoors. Equipment located indoors but not
located in a machinery room, refrigerated room, or industrial occupancy shall comply with all of the
following:
a. flammable materials requiring identification per NFPA 704 with NFPA flammability class 2 or
higher shall not be stored near the equipment .
b. compressor and equipment enclosures, if used, shall be ventilated.
c. the occupied space served by the equipment shall contain a refrigerant detector meeting the
reliability requirements of Section 7.7 and set to actuate a recirculating ventilation system at 25% or
less of the LFL for any refrigerant(s) used in that space. The refrigerant detector sensor(s) or
sampling port(s) shall be located in an area where refrigerant from a leak will concentrate. Inlet(s) to
the exhaust ducts shall be located in an area where refrigerant from a leak will concentrate, in
consideration of the location of the supply air path(s), refrigerating system(s), and the density of the
refrigerant relative to air. Inlet(s) to exhaust ducts shall be near the lowest point of the occupied space for
refrigerants that are heavier than air, and shall be near the highest point for refrigerants that are
lighter than air. The supply location(s) of the ventilation system shall be positioned relative to the
exhaust location(s) to avoid short-circuiting. The ventilation system controls, when actuated by the
refrigerant detector, shall provide a minimum of 1.5 air changes per hour, stop the refrigerating
system(s), and de-energize any other equipment in the occupied space with an ignition source
capable of igniting the refrigerant. The ventilation system shall be capable of detecting air flow when
operating, and if the ventilation system fails to provide air flow, the heating or cooling equipment
shall be switched off. The ventilation function shall be verified annually.
d. the exhaust ventilation openings within the occupied space shall be located as low as practical and
near the equipment. It shall be located a sufficient distance from the air supply openings to prevent
re-circulation within the occupied space.
e. electrical connections from the incoming power supply to compressors and fan motors, and
switchgear near the equipment or within the occupied space shall be located at least 20 in (0.5 m)
above the floor level.
f. open flames and surfaces exceeding 1292°F (700°C) are not permitted.
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Revise Section 7.5 as shown:
7.57.6 Additional Restrictions
7.5.17.6.1 All Occupancies. Sections 7.5.1.17.6.1.1 through 7.5.1.87.6.1.8 apply to all occupancies.
7.5.1.17.6.1.1 Flammable Refrigerants. The total of all Group A2, B2, A3, and B3 refrigerants,
in equipment and storage, other than R-717 (ammonia) shall not exceed 1100 lb (500 kg) without
approval by the AHJ. Exception: institutional occupancies shall not exceed the limit in section 7.2.1.
[editorial note: The maximum refrigerant charge of all classes flammable refrigerants has been
limited as means to place an upper limit on the potential severity of an event. This includes
consideration of the refrigeration systems being exposed to a fire from another source. ]
7.5.1.27.6.1.2 Corridors and Lobbies. Refrigerating systems installed in a public corridor or lobby
shall be limited to either
a. unit systems containing not more than the quantities of Group A1 or B1 refrigerant indicated
in Table 4-1 or 4-2 of ASHRAE Standard 34 1 or
b. sealed absorption and unit systems having refrigerant quantities less than or equal to those
indicated in Table 7.4.
7.5.1.37.6.1.3 Refrigerant TypeDesignation and Purity. Refrigerants shall be of a
typedesignation specified by the equipment manufacturer unless converted in accordance with
Section 7.5.1.87.6.1.8. Refrigerants used in new equipment shall conform to ARIAHRI 700 3 in
purity unless otherwise specified by the equipment manufacturer.
7.5.1.47.6.1.4 Recovered Refrigerants. Recovered refrigerants shall not be reused except in the
system from which they were removed or as provided in Sections 7.5.1.57.6.1.5 or 7.5.1.67.6.1.6.
When contamination is evident by discoloration, odor, acid test results, or system history, recovered
refrigerants shall be reclaimed in accordance with Section 7.5.1.67.6.1.6 before reuse.
7.5.1.57.6.1.5 Recycled Refrigerants. Recycled refrigerants shall not be reused except in systems
using the same refrigerant and lubricant designations and belonging to the same owner as the
systems from which they were removed. When contamination is evident by discoloration, odor,
acid test results, or system history, recycled refrigerants shall be reclaimed in accordance with
Section 7.5.1.67.6.1.6.
Exception: Drying is not required in order to use recycled refrigerants where water is the
refrigerant, is used as an absorbent, or is a deliberate additive.
7.5.1.67.6.1.6 Reclaimed Refrigerants. Used refrigerants shall not be reused in a different
owner’s equipment unless tested and found to meet the requirements of AHRI 700.3 Contaminated
refrigerants shall not be used unless reclaimed and found to meet the requirements of AHRI 700.
7.5.1.77.6.1.7 Mixing. Refrigerants, including refrigerant blends, with different designations in
ASHRAE Standard 34 1 shall not be mixed in a system.
Exception: Addition of a second refrigerant is allowed where specified by the equipment
manufacturer to improve oil return at low temperatures. The refrigerant and amount added shall
follow the manufacturer’s instructions.
7.5.1.87.6.1.8 Refrigerant or Lubricant Conversion. The type of refrigerant designation or
lubricant designation in a system shall not be changed without evaluation for suitability, notification
to the AHJ and the user, due observance of safety requirements, and replacement or addition of
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signs and identification as required in Section 11.2.3.
7.5.27.6.2 Applications for Human Comfort. Group A2, A3, B1, B2, B2L, and B3 refrigerants shall
not be used in high-probability systems for human comfort.
Exceptions:
1. This restriction does not apply to sealed absorption and unit systems having refrigerant
quantities less than or equal to those indicated in Table 7.4.
2. This restriction does not apply to industrial occupancies.
7.5.37.6.3 Higher Flammability Refrigerants. Group A3 and B3 refrigerants shall not be used except
where approved by the AHJ.
Exceptions:
1. This restriction does not apply to laboratories with more than 100 ft2 (9.3 m2) of space per
person.
2. This restriction does not apply to industrial occupancies.
3. This restriction does not apply to listed portable-unit systems containing no more than 0.331
lb (150 g) of Group A3 refrigerant, provided that the equipment is installed in accordance with
the listing and the manufacturer’s installation instructions.
[editorial note: The committee plans to expand the requirements for refrigerant detection systems and
seeks input on this topic. The following section was drafted with the intent of applying to packaged
equipment using group A2L refrigerants and is offered for comment. The committee has not yet developed
draft language for refrigerant detection systems for other applications (such as industrial refrigeration,
field erected systems, etc.).
Add Section 7.7 as shown:
7.7 Refrigerant Detection Systems for packaged equipment using Group A2L Refrigerants [or some
other defined subset of HVACR systems]. Refrigerant detection systems for packaged equipment using
Group A2L refrigerants shall comply with the following:
1) the system shall include at least one refrigerant detector, which is set to initiate an alarm at a
refrigerant concentration level per Section 8.11.?
2) upon detection of an alarm condition, the system shall transmit an output signal to initiate a
ventilation cycle per Section ?.? and actuate alarm(s) per Section ?.?
7.7.1 Detector Range, Accuracy and Response Time. Refrigerant detection system shall activate
within 30 seconds when the detector senses a refrigerant concentration above a set point. Reset of the
refrigerant detection system shall occur automatically below 40% of the set point.
7.7.2 Refrigerant Detection System Calibration. The refrigerant detection systems shall be precalibrated from the factory for the refrigerant used and shall not require or allow field calibration.
7.7.3 Electrical outputs for refrigerant detection system. The refrigerant detection systems shall
initiate a ventilation cycle; Mechanical ventilation shall be turned on by a refrigerant detection system.
The refrigerant detection system and controls shall maintain the ventilation cycle for a minimum of 30
minutes after the refrigerant detection system has reset, plus any alarms as required by this standard.
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The contacts shall be normally closed such that on failure of the sensor the ventilation cycle will be
initiated and heating and cooling function disallowed.
7.7.4 Reliability Requirements. A refrigerant leak detection system shall be capable of withstand
vibration without breakage or damage of parts and shall continue to function, as determined by the
manufacturer and approved by nationally recognized laboratory. The vibration parameters shall be
defined based on the intended application and expected transportation. If vibration operating parameters
are not established by the manufacturer then a sample of the sensor shall be subject to the requirements
defined below.
To comply with the vibration requirements two samples shall be secured to the intended mounting and
in turn securely fastened to a variable speed vibration test machine having an amplitude and frequency
as follows:
•
•

10 Hz to 30 Hz, with 0.039 in [1.0 mm] peak to peak displacement and
31 Hz to 150 Hz, with 2 g acceleration peak.

The samples shall be vibrated over the specified frequency range, displacement and acceleration for a
period of 1 hour in each of the three mutually perpendicular planes. The frequency rate of the change
shall not exceed 10 Hz/min. After the samples are vibrated they shall be tested to verify they still sense
refrigerant at 25 % of LFL.
7.7.5 Refrigerant detection system Self-Test Routine. The sensor and or the control circuit shall
include a means for self-testing the sensor to determine the electrical sensing circuit is operating. The
sensor shall perform an automatic self-test that ensures the sensor is working properly. The test shall be
run no less than once per hour and if a failure is detected an audible alarm shall be indicated. If the
sensor has a defined life and requires replacement after a given period then the sensor shall include an
alarm or indication that replacement is required.
7.7.6 In-Service Reliability. The sensor and the associated controls interface shall be designed such that
if there is a failure of either, the ventilation cycle shall be initiated. The failure of the sensor shall be
detected through the automatic self-test as defined in 7.7.5.
7.7.7 Identification. The leak detection system shall be permanently marked with the refrigerant
designation(s) that the system can detect.
Revise Section 8.11.2.1 as shown:
8.11.2.1 Each refrigerating machinery room shall contain a refrigerant detector, located in an area where
refrigerant from a leak will concentrate, that actuates an alarm and mechanical ventilation in accordance
with Section 8.11.4 at a value not greater than the corresponding TLV-TWA (or toxicity measure consistent
therewith) Occupational Exposure Limit (OEL) as published in Table 1 or 2 of ASHRAE Standard 34. The
refrigerant detection system shall meet the requirements of Section (to be developed). The alarm shall
annunciate visual and audible alarms inside the refrigerating machinery room and outside each entrance to
the refrigerating machinery room. The alarms required in this section shall be of the manual reset type with
the reset located inside the refrigerating machinery room. Alarms set at other levels (such as IDLH) and
automatic reset alarms are permitted in addition to those required by this section. The meaning of each
alarm shall be clearly marked by signage near the annunciators.
Exceptions:
1. For ammonia, refer to Section 8.12(h). For flammable refrigerants refer to Section 8.12.
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Revise Section 8.11.4 as shown:
8.11.4 Mechanical ventilation referred to in Section 8.11.3 shall be by one or more power-driven fans
capable of exhausting air from the machinery room at least in the amount given in the formula in Section
8.11.5. To obtain a reduced airflow for normal ventilation, multiple fans or multispeed fans shall be used.
Provision shall be made for inlet air to replace that being exhausted. Openings for inlet air shall be
positioned to avoid recirculation. Air supply and exhaust ducts to the machinery room shall serve no other
area. The discharge of the air shall be to the outdoors in such a manner as not to cause a nuisance or danger.
The mechanical exhaust inlet(s) shall be located in an area where refrigerant from a leak is likely to
concentrate, in consideration of the location of the replacement air path(s), refrigerating machine(s), and
the density of the refrigerant relative to air. Provision shall be made to supply make-up air to replace that
being exhausted. Ducts for supply and exhaust to the machinery room shall serve no other area. The
makeup air supply location(s) shall be positioned relative to the exhaust air location(s) to avoid shortcircuiting. Inlet(s) to the exhaust ducts shall be located in an area where refrigerant from a leak will
concentrate, in consideration of the location of the replacement supply air path(s), refrigerating machine(s),
and the density of the refrigerant relative to air. Inlet(s) to exhaust ducts shall be near the lowest point of the
machinery room for refrigerants that are heavier than air, and shall be near the highest point for refrigerants
that are lighter than air. The discharge of the exhaust air shall be to the outdoors in such a manner as not to
cause a nuisance or danger.
Revise Section 8.11.5 as shown:
8.11.5 Ventilation – Required Airflow.
[editorial note: SSPC15 is studying the results of ASHRAE RP-1448 and other industry research to be
published in the near future; SSPC 15 may make additional changes to machinery room ventilation
requirements prior to the next public review, for all refrigerants not only for 2L refrigerants. The
ventilation requirements are based on a scenario that includes a 0.50 inch severed tube or pipe, pressure
corresponding to 104°F (40°C) saturation temperature, and choked vapor flow using a discharge
coefficient of unity. ]
8.11.5.1 The mechanical ventilation required to exhaust an accumulation of refrigerant due to leaks or a
rupture of the system shall be capable of removing air from the machinery room in not less than the
following airflow quantity: calculated per Normative Appendix G. If multiple refrigerants are present, then
the highest quantity shall apply.

where
Q
G

=
=
(kg)

Q = 100 x G0.5

(I-P)

Q = 70 x G0.5

(SI)

airflow, cfm (L/s)
mass of refrigerant in the largest system, any part of which is located in the machinery room, lb

8.11.5.2 A part of the refrigerating machinery room mechanical ventilation shall be
a. operated, when occupied, to supply at least 0.5 cfm/ft2 (2.54 L/s/m2) of machinery room area or 20
cfm (9.44 L/s) per person and
b. operable, when occupied at a volume required to not exceed the higher of a temperature rise of
18°F (10°C) above inlet air temperature or a maximum temperature of 122°F (50°C).
8.11.5.3 When a refrigerating system is located outdoors more than 20 ft (6.1 m) from building openings
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and is enclosed by a penthouse, lean-to, or other open structure, natural or mechanical ventilation shall be
provided. The requirements for such natural ventilation are as follows:
a. The free-aperture cross section for the ventilation of a machinery room shall be at least
F = G0.5
F = 0.138 G0.5

(I-P)
(SI)

where
F
= the free opening area, ft2 (m2)
G
= the mass of refrigerant in the largest system, any part of which is located in the machinery
room, lb (kg)
b. Locations of the gravity ventilation openings shall be based on the relative density of the refrigerant
to air.
Revise section 8.12 as shown:
8.12 Machinery Room, Special Requirements. In cases specified in the rules of Section 7.4, a
refrigerating machinery room shall meet the following special requirements in addition to those in Section
8.11:
a. There shall be no flame-producing device or continuously operating hot surface over 800°F (427°C)
permanently installed in the room.
Exception: If equipment within the machinery room contains only Class 2L refrigerants, surfaces
up to but not exceeding 1292°F (700°C) are permitted.
[editorial note: ASHRAE SSPC15 is monitoring progress to develop standard methods of test
regarding hot surface ignition sources. Final requirements subject to change in future drafts based
on the results of on-going research in this area. SSPC 15 seeks input from code officials regarding
the use of two temperature limits according to refrigerant safety class.]
g. When refrigerants of Groups A2, A3, B2, and B3 are used, the machinery room shall conform
to Class 1, Division 2, of the National Electrical Code.5 When refrigerant Groups A1 and B1 are
used, the machinery room is not required to meet Class 1, Division 2, of the National Electrical
Code.
Exception: When ammonia is used, the requirements of Class 1, Division 2, of the National
Electrical Code shall not apply, providing the requirements of Section 8.12(h) are met.
h. When ammonia (R-717) is used, the machinery room is not required to meet Class 1, Division 2, of
the National Electrical Code,5 provided (a) the mechanical ventilation system in the machinery
room is run continuously and failure of the mechanical ventilation system actuates an alarm or (b)
the machinery room is equipped with a detector, conforming to Section 8.11.2.1, except the detector
shall alarm at 1000 ppm.
i j. Remote control of the mechanical equipment in the refrigerating machinery room shall be provided
immediately outside the machinery room door solely for the purpose of shutting down the equipment
in an emergency. Ventilation fans shall be on a separate electrical circuit and have a control switch
located immediately outside the machinery room door.
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Add Section 8.12 (h.) and(i.) as shown:
h. When refrigerant Group A2L or ammonia (R-717) is used, the machinery room is not required to
meet Class 1, Division 2, of the National Electrical Code, provided (a) the mechanical ventilation
system in the machinery room is run continuously and failure of the mechanical ventilation system
actuates an alarm or (b) the mechanical ventilation system in the machinery room is activated by a
refrigerant detector at not greater than the following concentrations:
(a) Group A2L, 25% of the LFL
(b) Ammonia (R-717), 150 ppm
i. For A2L, A2, B2, A3, and B3 refrigerants, and ammonia (R-717), refrigerant detectors shall actuate
an alarm at not greater than any of the following concentration values:
(a) Group A2L, A2, A3, B2 and B3, 25% of the LFL
(b) Ammonia (R-717), 25 ppm
Revise Section 9.7.5 as shown:
f = factor dependent upon type of refrigerant designation (see Table 9.7.5)
Editorial Note to Table 9.7.5:
TABLE 9.7.5 Relief Devices Capacity Factor
Refrigerant
Value of f
When used on the lowside of a limited-charge cascade system:
R-23, R-170, R-744, R-1150, R-508A, R-508B
1.0 (0.082)
R-13, R-13B1, R-503
2.0 (0.163)
R-14
2.5 (0.203)
Other applications:
R-718
0.2 (0.016)
R-717
0.5 (0.041)
R-11, R-32, R-113, R-123, R-142b,
1.0 (0.082)
R-152a, R-290, R-600, R-600a, R-764
R-12, R-22, R-114, R-124, R-134a, R-401A,
R-401B, R-401C, R-405A, R-406A, R-407C,
R-407D, R-407E, R-409A, R-409B, R-411A,
1.6 (0.131)
R-411B, R-411C, R-412A, R-414A, R-414B,
R-500, R-1270
R-143a, R-402B, R-403A, R-407A, R-408A,
2.0 (0.163)
R-413A
R-115, R-402A, R-403B, R-404A, R-407B, R-410A,
2.5 (0.203)
R-410B, R-502, R-507A, R-509A

[editorial note: Table 9.7.5 needs to be updated with refrigerants added to Standard 34 since the last table
update, including 2L refrigerants]
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Editorial Note to 9.7.8:
[editorial note: This draft document does not reflect changes to Section 9.7.8 from published Addendum a
to Standard 15-2013, nor the addition of new Section 9.7.9 from Addendum a]

Revision to 9.7.8 as shown:
b. Any system containing more than 6.6 lb (3 kg) of a Group A2, B1, or B2, or B2L refrigerant
c. Any system containing more than 110 lb (50 kg) of a Group A1 or A2L refrigerant
Revision to 9.13.1 (c) as shown:
9.13 Fabrication
9.13.1 The following are requirements for unprotected refrigerant-containing copper pipe or tubing:
a. Copper tubing used for refrigerant piping shall conform to one of the following ASTM
specifications: B88 10 types K or L or B280.11 Where ASTM B68 12 and B75 13 tubing is used, the
tube wall thickness shall meet or exceed the requirements of ASTM B280 11 for the given outside
diameter.
b. Copper tube shall be connected by brazed joints, soldered joints, or compression fittings.
c. For Group A2L, A2, A3, B1, B2L, B2, and B3 refrigerants, protective metal enclosures shall be
provided for annealed copper tube erected on the premises.
Exception: No enclosures shall be required for connections between a condensing unit and the
nearest protected riser if such connections are not longer than 6.6 ft (2 m) in length.

Revision to 11.2.3 as shown:
11.2.3 Changes in Refrigerant or Lubricant
When the kind of refrigerant or lubricant refrigerant designation or lubricant designation is changed as
provided in Section 7.5.1.8, the signs required by Sections 11.2.1 and 11.2.2 shall be replaced, or added if
not present, to identify the refrigerant and lubricant used.

Revision to INFORMATIVE APPENDIX A:
15. Not an informative reference. NIST REFPROP, Standard Reference Database 23, Version 9.1 (2013),
National Institute of Standards and Technology, Gaithersburg, MD.
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Revision to NORMATIVE APPENDIX B:
1. ANSI/ASHRAE Standard 34-20012013, Designation and Safety Classification of Refrigerants, American
Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc., Atlanta, GA 30329.
15. Not an informative reference. NIST REFPROP, Standard Reference Database 23, Version 9.1 (2013),
National Institute of Standards and Technology, Gaithersburg, MD. Including patch update DLL version
9.1108 (July 29, 2014) and mixing parameter file HMX.BNC (August 15, 2013);
http://www.nist.gov/srd/nist23.cfm,
http://www.boulder.nist.gov/div838/theory/refprop/Frequently_asked_questions.htm.

Add NORMATIVE APPENDIX G-MACHINERY ROOM VENTILATION AIRFLOW RATE as
shown:
NORMATIVE APPENDIX G
MACHINERY ROOM VENTILATION AIRFLOW RATE
G.1. Calculate the minimum required ventilation airflow rate Q for a machinery room per equations G-1 and G-2.
𝑚
𝑄≥
𝑅𝐶𝐿
𝑚
𝑄≥
𝐿𝐹𝐿 ∙ 𝑆

𝑚 = 𝑐𝑑 ∙ 𝜌 ∙ 𝑣 ∙ 𝐴

(G-1)
(G-1)

(G-2)

Where variables are defined as:

cd ρ
v
A
m
RCL
LFL
S
Q

[-]
lb/ft³
[kg/m³]
ft/s
[m/s]
ft²
[m²]
lb/s
[kg/s]
lb/ft³
[g/m³]
lb/ft³
[g/m³]
[-]
ft³/s
[m³/s]

coefficient of discharge
(cd = 1.00)
refrigerant density per G.2
refrigerant velocity assuming choked vapor flow conditions, equal to the refrigerant acoustic
velocity (speed of sound) per G.2
cross-section flow area of refrigerant leak assuming 0.50 in [12.7 mm] circular opening (A =
0.001364 ft² = 0.0001267 m²)
refrigerant leak mas flow rate
Refrigerant Concentration Limit per ASHRAE Standard 34 1
Lower Flammability Limit, or ETFL60 if no LFL exists, published value per ASHRAE Standard 34 1
Dimensionless factor per Table G.1
required air flow rate, conversion to other units of measure is permitted

Exception: R717 (ammonia) shall use Q = 30 ACH (air changes per hour) based on gross machinery room volume
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[editorial note: this table is for A2L only as of this draft, other refrigerants may be added in the future]
Table G.1 Ventilation Equation Factor
Refrigerant
R32
R143a
R444A
R444B
R445A
R446A
R447A
R451A
R451B
R717
R1234yf
R1234ze(E)

S

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
not applicable
0.50
0.50

G.2. Refrigerant density (ρ) and refrigerant acoustic velocity (v) shall be determined using real gas properties per NIST
REFPROP (B15) at one of the following conditions, by selecting the condition with the lowest density:
(a) saturated vapor at dew point temperature of 122°F (50°C) for refrigerants with critical temperature Tc > 122°F (50°C)
(b) 122°F (50°C) and pressure corresponding to the design pressure of the system highside for refrigerants with critical
temperature Tc ≤ 122°F (50°C).
(c) saturated vapor at dew point temperature corresponding to the design pressure of the system highside
G.3 The required airflow rate Q shall be rounded up to the nearest value to three significant figures.
G.4 Table G.4 lists airflow calculated per G.1 for G.2 case (a).
[editorial note: this table is for A2L only as of this draft, all refrigerants will be added to the final table]
Table G.4 Machinery Room Ventilation Airflow
Minimum Airflow
Refrigerant
(ft³/s) (ft³/min) (m³/s)
R32
543
32,600
15.4
R143a
478
28,700
13.6
R444A
228
13,700
6.46
R444B
374
22,400
10.6
R445A
277
16,600
7.83
R446A
844
50,700
23.9
R447A
840
50,400
23.8
R451A
249
15,000
7.04
R451B
249
15,000
7.05
R717
Note 1
Note 1 Note 1
R1234yf
276
16,600
7.80
R1234ze(E)
209
12,600
5.92
Note 1: Thirty (30.0) air changes per hour.
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