2021 IPC, IMC, IFGC Significant Changes Fall 2016

A2L Refrigerants & Related Changes to the 2024 I-Codes

Based the 2024 International Mechanical Code®, 2024 International Building Code® and
2024 International Fire Code®
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| serve as a subject matter expert for ICC’s
plumbing, mechanical, fuel gas, swimming pool
& spa, and private sewage disposal codes
(PMG).
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Jim Cika
International Code Council
Director, PMG Technical Resources
+ Provide code related resources and education to AHls, Engineers, and Contractors on the various
editions of I-codes related to PMG:
IPC, IMC, IFGC, ISPSC, and IPSDC

« Responsible for state specific PMG technical support in the states of:
AL, AR, FL, GA, KS, LA, MS, NC, OK, SC, PR and USVI

* Director, Engineering and Product ions, the

expert for regulatory, building code, and matters.

* Manager, Solar Products at VELUX America, Inc,, managed solar thermal business unit that
included marketing, sales, engineering and technical services.

« Specialty Water Heating Manager at Rheem Manufacturing Company, managed the specialty
business unit consisting of tankless water heater, solar, and aftermrket parts product ines.

« Engineering Services Manager at Rinnai America Corp., chief technical expert for regulatory,
product standards, building code, and product engineering matters.

* Design Engineer, i technical gulatory, building code, and
product standards matters pertaining to natural gas distribution systems.

2L Rfrgrants & Relsted Changes to the 2024 Codes

Copyright 2017 International Code Council 1



2021 IPC, IMC, IFGC Significant Changes

ICCPMG Team

Fall 2016

Roberts
7, PMG Global
s

ICC PMG Technical Resources Regions

Jim Cika

5
ICC Family of Solutions
INTERNATIONAL
NN cone
ammy COUNCI
Sihusmon ACCREomHToN L P 8. K cHosH
SERVICE® SERVICE" CODE [ ASSOCIATES
~ Alliance for
NIF RS oo R Sl
6

Copyright 2017 International Code Council




2021 IPC, IMC, IFGC Significant Changes

. . |
ICC Evaluation Service (ICC-ES) E i A—
SERVICE®
= International Code Council subsidiary
= Evaluates products using codes and standards for the built environment Icc
= Accredited by: N
= American National Standard Institute (ANSI) to ISO/IEC 17065

= Standards Council of Canada (SCC) |CC
= American Association for Laboratory Accreditation (A2LA) @
= EMA to conduct Plumbing Product listing to the Mexican NOMs PMG

= Expert in developing and interpreting ICC-ES Acceptance Criteria (ACs) for innovative

products
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AL Refigerants & Resed Charges o the 20241 Coes

Fall 2016

Formatting changes to 2024 I-Codes

= 2024 1-Codes® have undergone substantial formatting changes
as part of the digital transformation strategy of the International
Code Council®(ICC®) to improve the user experience.

= Resulting product better aligns the print and PDF versions of
the I-Codes with the ICC’s Digital Code content.

= Additional information can be found at iccsafe.org/design-
updates.

Formatting changes to 2024 I-Codes

Style Changes to the 2024 International Codes

Consistent
grouping of
Streamlined lists associated content Shading for table
E headers and notes
(es. e
ot e
e Modernized ABCD
ingle-column tex e
font styles abed

We've updated style changes to improve readability, reduce page count and book size, and support sustainability.
These changes align with the Code Council’s ongoing digital transformation.

2L Rfrgrants & Relsted Changes tothe 2024 Codes
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2021 IPC, IMC, IFGC Significant Changes

Replacement of Marginal Markings w/QR Codes

= Through 2021, print editions of the I-Codes identified Scan for N
technical changes from prior code cycles with marginal Skl =
markings:

= | solid vertical lines for new text
=m) arrows for deletion
= 3 asterisks for relocations

with QR codes to identify code changes more precisely. [ 52e3321

= A QR code is placed at the beginning of any section that
has undergone technical revision. If there is no QR code,
there are no technical changes to that section.

2L Rfrgerants & Reloted Cranges tothe 2024 Codes

Fall 2016
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Replacement of Marginal Markings w QR Codes

= |n the following example from the 2024 International Plumbing
Code®(IPC®), a QR code indicates there are changes to
Section 605 from the 2021 IPC.

= Note that the change may occur in the main section or in one or
more subsections of the main section.

SECTION 605—MATERIALS, JOINTS AND CONNECTIONS
605.1 Soil and ground water. The installation of a water service or water distribution pipe shall be prohibited in
soil and ground water contaminated with solvents, fuels, organic compounds or other detrimental materials
degrad: structural failure of h
tions are suspected, a chemical analysis of the soil and ground water conditions shall be required to ascertain
the acceptability of the water service or water distribution piping material for the specific installation. Where
detrimental conditions exist, approved alternative materials or routing shall be required.
605.2 Lead content of water supply pipe and fittings. Pipe and pipe fittings, including valves and faucets,
utilized i the water supply system shall have not more than 8-percent lead content.
605.2.1 Lead content of drinking water pipe and fittings. Pipe, pipe fittings, joints, valves, faucets and
fixture fittings utilized to supply water for drinking or cooking purposes shall comply with NS 372 and shall
have a weighted average lead content of 0.25 percent or less.

Scan for

11

Replacement of Marginal Markings w QR Codes

= To see the code changes, scan the QR code with a smart device.
= If scanning a QR code is not an option, changes can be accessed by entering the 7-digit code beneath the
QR code at the end of the following URL: gr.iccsafe.org/ (in the above example,“gr.iccsafe.org/52e3321").

All methods take the user to the appropriate section on ICC’s Digital Codes website, where &
technical changes from the prior cycle can be viewed. i
Digital Codes Premium subscribers who are logged in will be automatically directed

to the Premium view.

All other users will be directed to the Digital Codes Basic free view.

= Both views show new code language in blue text along with deletion arrows for

deleted text and relocation markers for relocated text.

Digital Codes Premium offers additional ways to enhance code compliance
research, including revision histories, commentary by code experts and an

advanced search function. A full list of features can be found at

codes.iccsafe.org/premium-features.

§
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2021 IPC, IMC, IFGC Significant Changes Fall 2016

Transform the Way You Interact with Codes
e Upgrade to Premium today!
few and subscribe to

hundreds of code ttles Work Faster
and standards

Never Miss a Code Update

=] Available 24/7 on any digital nd
or mobile device Iabel and color tothe classifction.

Premium for Teams with Concurtent
shared access. organized

purchased books I your lbrary.

Unlock the Power of Digital Codes Premium Color cocing identifes changes ince
ICC's Digital Codes is the most trusted and authentic source seciin SaeCHde

of model codes and standards, which conveniently provides AeyaaranafBeraibeafittons seemaliabison

access to the latest code text from across the United States. International Codes® | State Codes | Standards | Commentaries

Start your FREE 14-Day Premium trial at codes.iccsafe.org/trial

Provide an overview of the HVAC industry
transition from HFC refrigerants to A2L refrigerants
within the built environment

Identify approved changes made to the
2021 IMC, IBC, and IFC related to A2L refrigerants
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Objectives

* Identify what is driving the industry
transition to A2L refrigerants

* Discuss the timeline for the phasedown of
HFCs and impacts on the transition to A2Ls

* Identify changes made to codes and
standards related to A2Ls

* |dentify ways to prepare for the transition
to A2Ls

15
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2021 IPC, IMC, IFGC Significant Changes

Drivers for the Transition to A2L Refrigerants

Fall 2016

Refrigerants — A Brief History

1835 — the early years of refrigeration began
+ Utilized ammonia, methyl chloride, and sulfur dioxide refrigerants
1930s - 1990s — CFCs (i.e. R-12) and HCFCs (i.e., R-22)
* Colorless, odorless, nonflammable, noncorrosive and highly stable
* CFCs phased out; HCFCs being phased out!
1990s - 2030s — HFCs (i.e., R-32)
+ Chlorine free refrigerants
* HFCs being phased down!
2020s - ?? — HFOs, HFO/HFC blends (i.e. R-454A), and HCs (i.e. R-290 - Propane)
+ Stable and inert, nontoxic, non-flammable and flammable refrigerants
* Use of HFO/HFC blends is common and ramping up in the A/C industry

2L Refrgerants B Reated hanges tothe 2024 Codes
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4 Generations of Refrigerants

1#Generation 24 Generation 3mGeneration 4% Generatlon

1 1
1830s- 19305 19305-2000s | 1990s-2030s | ! 20205- 72775
1
Ammonia, 1 ! I HFOs HCs and
methyl chloride, CFCRS;‘Z”"RHZCZFCS ! .32 RA10M ! I HFO/HFCs blends
sulfer dioxide (R12,R-22) : (R-32, R+ ) : I (R-454A, R-454B)
1
(Toxic gases) (High ODP) 1 (~oopp) | | (~o0DP)
(Flammable) (High GWP) 1 (Highawe) I | (Low GWP)
1 1
. Do\
1 | I 1
KEY: 1988—Montreal Protocol || 2016 - Pari 2022 Kigali A
ODP = Ozone Depletion Potential Eliminate Ozone Reducing Greenhouse Reducing HFC
GWP = Global Warming Potential Depleting Substances Gas Emissions Production and Use

oLt 2004 cotes

|

18
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2021 IPC, IMC, IFGC Significant Changes

HFC Phasedown — AIM Act of 2020

HFc.

* The phasedown has already started!

HFCs are based on 2011-2013 levels

- 2022:10%

- 2024: 40%

PHASEDOWN - 2029: 70%
American Innovation & Manufacturing (AIM) Act .

onmental Protection Agency Program - 2034:80%

- 2036: 85%

Reductions in the production and consumption of

Fall 2016

2L Rfrgerant & Reloted Changes tothe 2024 Codes
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Alternatives to HFC Refrigerants

U.S. EPA - SNAP Rule 23

pumps - self-contained room A/C units. (R, (R, R

Use Conditions:

New equipment only, specifically designed and labeled for refrigerant. 5
Equipment that meets all requirements in the 3rd edition of UL 60335-2-40. £
“Risk of Fire" warning labels, etc.. 1
Equipment that meets all requirements in the 8th edition of UL 484,

S,

aoow

%

s

", o«
"t prot®

[Enduse | Atematives

Residential and light commercial A/C and heat R-452B, R-454A, R-454B, Acceptable Subject to

pumps. R-454C and R-457A. Use Conditions.? ¢
Residential and light commercial A/C and heat R-32 Acceptable Subject to
pumps, excluding self-contained room A/C units. Use Conditions. 2 ¢
Residential and light commercial A/C and heat Acceptable Subject to

Use Conditions. 2 ¢¢

2L Refrgerants B Reated hanges tothe 2024 Codes
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Key Points — Transition to A2L Refrigerants

What is similar?
« Physical and chemical properties of A2L refrigerants are similar to Als (CFC, HCFC, and HFC)
- Oxygen Deprivation is possible in tight and enclosed spaces
+ Frostbite is possible due to quickly releasing any liquid refrigerant
+ Personal protective equipment should be used by firefighters and technicians.
What is different?
+ HFCs & HFC Blends that are in Al class DO NOT COMPLY with Lower GWP regulations
+ HFCs & HFC Blends that are in A2L class COMPLY with Lower GWP regulations
- Al refrigerants have no flame propagation
+ A2L refrigerants have a low flame speed and low heat of combustion
What do | need to know?
+ A2L refrigerants are difficult to ignite, have slow flame speed, and low heat of combustion
- Many sections of the “currently adopted” building codes will remain the same.
+ There will be some changes
New provisions in the IMC, IBC, and IFC
New standards - UL 60335 series
New installation guidance - ASHRAE 15

2L Rfrgrants & Relsted Changes o the 2024 Codes
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Timeline for the Phasedown of HFCs

PMG

RO, 11
o a6

Fall 2016

Timeline — HFC Phasedown

HFC Phasedown Schedule
100% i
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2022 2024 2026 2028 2030 032 2034 2036 2038 2040
Year
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Status of the Standards

* ASHRAE Standards

 Standard 15-2022 released, Safety Standard for Refrigeration Systems

« Standard 34-2022 released, Designation and Safety Classification of Refrigerants
+ UL Standards

« Standard 484-2014 with May 2019 revisions (latest), Room Air Conditioners

« Standard 60335-2-40-2022, Household Heat Pumps and Air-Conditioners

* Standard 60335-2-89-2022, Commercial Refrigerating Appliances
« All related standards have been updated to facilitate a smooth

transition to A2Ls

AL Refrierants & Resed Changes o the 2024 Codes
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2021 IPC, IMC, IFGC Significant Changes

Status of the Building Codes

* 2021 Edition of I-Codes, and earlier editions
* Prohibit use of A2L refrigerants for human comfort uses

A2l refrigerants treated as class A2 (flammable) refrigerants

* Reference older standards that do not fully address A2L refrigerant concerns
* 2024 Editions of IMC, IBC, and IFC have been updated

* Allow A2Ls for human comfort uses

* A2L coverageis aligned with ASHRAE 15 and 34

* Equipment needs to comply with UL 484, 60335-2-40, or 60335-2-89

« Reference the latest standards eliminating potential conflicts

* Codes will need to change to facilitate a smooth transition to A2Ls

PMG

RO, 11
o a6
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Legislative Action by States

s

P awzonn

B A2L Legisiation Passed
N A2L Legislation Partial
2L Legislation In Process
AL Relrgerants . Rglted Cpgpgep SfRR?  Cos =

26

Sample Legislation — State of Alaska

ABILL

FOR AN ACT ENTITLED
1 "An Act relating to refrigerants designated as acceptable for use under federal law."
2 BEITENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

3 *Section 1. AS 18.95 is amended by adding a new section to read:

4 Sec. 18.95.020. Use of designated r nts. Notwithstanding a provision
5 of the state building code, a refrigerant designated as acceptable for use under 42
6 U.S.C. 7671k may be used in the state if the equipment containing the refrigerant is
7 listed and installed in accordance with the safety standards and use conditions imposed
8 under the designation. In this section, "state building code" has the meaning given in
9 AS 18.56.300(¢). N\
e

27
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2021 IPC, IMC, IFGC Significant Changes

Changes to Codes and Standards

Fall 2016

ASHRAE Standard 15— 2022 Updates

8

- Refrigerant safety classifications align
with ASHRAE Standard 34

- A2Lis now a separate class

« Adds references to standards UL 484,
UL 60335-2-40, etc.

- Refrigerant detector/detection and
mitigation actions added

- New piping requirements
- Overpressure requirement updated

AL Refrierant & Restd Changes o the 20241 Caes =

ASHRAE Standard 34 — 2022 Updates

ASHRAE 34-2022 Refrigerant Safety Group Classification

Safety Group Classification Class Description

Higher
> Flammability
£
E Flammable
3
= Class 21
£ Lower A2L B2L 1. Exhibit flame propagation 3. HOC < 8,169 Btu/lb
8 | gty 2.LFL> 0.0062 Ib/ft3 4.BV<39in/s
=}
£ No Flame
I i --_
Lower Higher Key:
Toxicity Toxicity BV = Burning velocity
LF Lower flammability limit
Increasing Toxicity HOC = Heat of combustion

30

Copyright 2017 International Code Council
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2021 IPC, IMC, IFGC Significant Changes

At Refperans & Relted e

Equipment Standard — 2022 Updates

UL 60335-2-40, Household A/C and Heat Pumps

¢ Updated 2022 version released

* Requirements for the use of A2L refrigerants added

* Added criteria for the design and testing of equipment with
A2L refrigerants

UL 60335-2-89, Commercial Refrigerating Appliances

¢ Updatedin 2021 — has all current A2L coverage

UL 484, Room air conditioners

¢ Updatedin 2019 — has all current A2L coverage

Fall 2016

UL 60335-2-40 Labeling and Marking Requirements

Warning labels for A2L refrigerants

« A/C systems charged with an A2L refrigerant, require a warning symbol
* Must be placed on the nameplate of the unit, near the location of the refrigerant
type and charge information
* The triangular shaped ISO 7010-W021 symbol required on equipment
« Packaging and storage containers, require a warning symbol
* The diamond shaped symbol Globally Harmonized System of Classification and
Labeling of Chemicals
* Addition warning labels are also required on the outside of equipment
- Warning— Risk of Fire or Explosion.
- Flammable Refrigerant Used.
- To Be Repaired Only by Trained Service Personnel.
- Do Not Puncture Refrigerant Tubing.

‘ 1SO 7010-W021 (2011-05)

Copyright 2017 International Code Council
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2021 IPC, IMC, IFGC Significant Changes Fall 2016

Changes to 2021 IMC

Based on the 2024 International Mechanical Code®

2024 IMC— New A2L Refrigerant Code Language

Chapters with new code language to address A2L refrigerants

= Chapter 2: Definitions
= Chapter 11: Refrigeration
= Chapter 15: Referenced Standards

W

35

AL Refrierant & Restd Changes o the 20241 Cades

2024 IMC® Chapter 2

Definitions

Copyright 2017 International Code Council 12



2021 IPC, IMC, IFGC Significant Changes

202 Definitions - Lower Flammability Limit (LFL)

Lower Flammability Limit (Refrigerant) (LFL). The minimum concentration
of refrigerant thatis-at which a flame is capable of propagating a flame

through a homogeneous mixture of refrigerant and air under specific test
conditions in accordance with ASHRAE 34.

Fall 2016

202 Definitions — Refrigerant Safety Group Classification
Refrigerant Safety Group Classification. The alphabetical/numerical

alphanumeric designation that indicates both the toxicity and flammability
classifications of refrigerants in accordance with ASHRAE 34.

ASHRAE 34-2022 Refrigerant Safety Group Classification

Higher
Flammabilty

Flammable.

Lower
Flammabilty

Increasing Flammability

NoFlame
Propagation

Increasing Toxicity

202 Definitions — Refrigerant Safety Group Classification

Class 1. Indicates a refrigerant with no flame propagation.

Class 2. Indicates a refrigerant with low flammability.

Class 2L. Indicates a refrigerant with low flammability and low burning
velocity.

Class 3. Indicates a refrigerant with high flammability.

Copyright 2017 International Code Council
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202 Definitions — Refrigerant Safety Group Classification

Flammability Classification (Refrigerant). The alphabetical/ numerical
designation used to identify the flammability of refrigerants.

Toxicity Classification (Refrigerant). An alphabetical designation used to
identify the toxicity of refrigerants. Class A indicates a refrigerant with low
toxicity. Class B indicates a refrigerant with high toxicity.

Fall 2016

2024 IMC® Chapter 11

Refrigeration

1101.2.1 Group A2L, A2, A3 and B1 high-probability equipment.

1101.2.1 Group A2L, A2, A3 and B1 high probability equipment. High probability
equipment using Group A2L, A2, A3, or B1 refrigerant shall comply with UL 484, UL/CSA
60335-2-40, or UL/CSA 60335-2-89.

Safety Group
> Higher Flammability A3 B3
wE
iz
§ E Lower Flammability A2, 2L B2,B2L
No Flame Propogation AL 81
Lower Toxicity Higher Toxicity
Increasing Toxicity

42

Copyright 2017 International Code Council
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2021 IPC, IMC, IFGC Significant Changes

1101.7 Changing Refrigerant

1101.7 Changing refrigerant. Changes of refrigerant in an existing system to a refrigerant with a
different refrigerant designation shall be allowed only where in accordance with the following:
1. The owner or the owner’s authorized agent shall be notified prior to making a change of refrigerant,
and the change of refrigerant shall not be made where the owner objects to the change.
2. The change in refrigerant shall be in accordance with one of the following.
2.1 Written instructions of the original equipment manufacturer.
2.2 An evaluation of the system by a registered design professional or by an approved agency that
validates safety and suitability of the replacement refrigerant.
2.3 Approved by the code official.
3. Where the replacement refrigerant is classified into the same safety group, requirements that were
applicable to the existing system shall continue to apply.
4. Where the replacement refrigerant is classified into a different safety group, the system shall co
ith the requirements of this standard for a new installation, and the change of refrigerant shall
de official approval.
[Deleted text not shown for brevity.]

PMG

RO, 11
o a6
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g

Fall 2016
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1102.2.1 Mixing Refrigerants

1102.2.1 Mixing. Refrigerants with different refrigerant designations shall only be
mixed in a system in accordance with both of the following:

1. The addition of a second refrigerant is allowed by the equipment manufacturer
and is in accordance with the manufacturer’s written instructions.

2. The resulting mixture does not change the refrigerant safety group.

Y
O 1
o ey,

Table 1103.1 Refrigerant Classification, Amount & OEL

TABLE 1103.1
REFRIGERANT CLASSIFICATION, AMOUNT AND OEL
AMOUNT OF 'PEROCCUPIED SPACE
CHEMICAL q LEL Ofle |
CHEMICAL | coomilal NAMEOF | SAFETYGROUP | Poundsper ([)Fj!zEGRZ REI;E
BLEND CLASSIFICATION | OFELe
Ib/MCf | pom | g/m3 ppm |g/m3| ppm
62
Rl | coe |G AL 039 |1100) 7 €1,000[  2-00b
R124c | cclary |Hichiorodifivoro AL 56 18,0000 90 1,000 2:0-0b
methane
R34 | CCIF3 AL - - - 1,000 2-0-06
ethane

[Due to space constraints, only portions of Table 1103.1 are shown.]

(‘“E,

45
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br R oo,
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1104.3.1 Air Conditioning for Human Comfort

1104.3.1 Air conditioning for human comfort.

lnotherthanindustrial here the guantityd inalaind d ircuitd t dth.

g 5 P
tinTable 11031 G B1 B2 andB. ;. hallnotb din-high-probabili
e PS4 8 Sh-p

¥-5Y
conditioningfor-humancemfort-High-probability systems used for human comfort shall use Group Al or
A2l refrigerant.
Exceptions:
1. Equipment listed for and used in residential occupancies containing a maximum of 6.6 pounds
3 kg) of refrigerant.
2. Equipment listed for and used in commercial occupancies containing a maximum of 22 pounds
10 kg) of refrigerant.
3. Industrial occupancies.

tams f

PMG

AL Refrierant & Rested Changes o the 20281 Caes ©

Fall 2016
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1104.3.2 Group A2, A3, B2 and B3 Refrigerants

1104.3.2 Non at Group A2, A3, B2 and B3 refrigerants.
G 2andB 5 hallnotb -in-high-probat st here th tityof rafr i
P 5 R ¥-5¥ & ¥ ¥
e 4 £ ds-th -5 inFeble1104-3-2. Group A2 and B2 refrigerants shall

P &
not be used in high-probability systems. Group A3 and B3 refrigerants shall not be used except where approved.

Exceptions: This section does not apply to laboratories:

Laboratories where the floor area per occupant is not less than 100 square feet (9.3 m2).
Listed self-contained systems having a maximum of 0.331 pounds (150 g) of Group A3 refrigerant.
Industrial occupancies.

Equipment listed for and used in residential occupancies containing a maximum of 6.6 pounds
(3 kg) of Group A2 or B2 refrigerant.

5. Equipment listed for and used in commercial occupancies containing a maximum of 22 pounds
(10 kg) of Group A2 or B2 refrigerant.

hwNRE

Table 1104.3.2 deleted in its entirety.

PMG

O 1
e <

(‘“E,

¢

1106.3 Class 2 and 3 refrigerants.

1106.3 Flammable Class 2 and 3 refrigerants,

Where refrigerants of Groups A2, A3, B2 and B3 are used, the machinery room shall conform to the Class |,
Division 2, hazardous location classification requirements of NFPA 70.

£ " " L that ded-with

accordance-with-Seetion 1106:4-

48

Copyright 2017 International Code Council
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1106.4 Group A2L and B2L Refrigerant

1106.4 Group A2L and B2L refrigerant. Machinery rooms for Group A2L and B2L refrigerant shall comply with
Sections 1106.4.1 through Section 1106.4.3.

1106.4.1 Elevated temperatures. Open flame-producing devices or continuously operating hot surfaces over 1290
°F (700 °C) shall not be permanently installed in the room.

1106.4.2 Refrigerant detector. In addition to the requirements of Section 1105.3, refrigerant detectors shall signal
an alarm and activate the ventilation system in accordance with the response time specified in Table 1106.4.2.

1106.4.3 Mechanical ventilation. The machinery room shall have a mechanical ventilation system complyinj
with ASHRAE 15.

28 .
s

[Current Section 1106.4 deleted and replaced as shown.]

iy PMG
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Table 1106.4.2 Group A2L and B2L Detector Activation

TABLE 1106.4.2 GROUP A2Land B2L DETECTOR ACTIVATION

Activation Level Maximum Response | ASHRAE 15 AlarmReset | Alarm Type
Time [seconds) Ventilation Level

Less than or equal to the OEL in Table 300 1 Automatic Trouble

1103.1

Less than or equal to the refrigerant 15 2 Manual Emergenc

concentration level in Table 1103.1 - - —

[Current TABLE 1106.4.2 deleted and replaced as shown.]

Table 1107.4 Refrigerant Pipe

TABLE 1107.4 REFRIGERANT PIPE

PIPING MATERIAL STANDARD

Aluminum tube ASTM B210/ASTM B210M, ASTM B491/B491M

Brass (copper alloy) pipe ASTM B43

Copper linesets ASTM B280, ASTM B1003

Copper pipe ASTM B42, ASTM 8302

Copper tube? ASTM B68, ASTM B75, ASTM B88, ASTM B280, ASTM B819
Steel pipe® ASTM A53, ASTM A106, ASTM A333

Steel tube ASTM A254, ASTM A334

ASTM AS3, Type F steel pipe shall

Soft annealed copper tubing larger than 1%/g-inch (35 mm) 0.D. shall not be used for field-assembled refrigerant
piping unless it is protected from mechanical damage

+29°konly be

tem:

¢

(‘“E,

51
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2021 IPC, IMC, IFGC Significant Changes

Table 1107.5 Refrigerant Pipe Fittings

Modification to 2021 IMC:
TABLE 1107.5 REFRIGERANT PIPE FITTINGS

PIPING MATERIAL STANDARD
Aluminum ASTM B361
Brass{copparaiioy) ASMEB16-15 ASME B16-24

ASME B16.15, ASME B16.18, ASME B16.22, ASME
B16.24, ASME B16.26, ASME B16.50

ASTM A105, ASTM A181, ASTM A193, ASTM A234,
ASTM A420, ASTM A707

Copper and Copper Alloy (Brass)

Steel

PMG

b RO, 11
o a6

v
s

W

AL Refigerants & Rested Charges o the 20241 Coes

Fall 2016

52

1107.7 Flexible connectors, expansion & vibration compensators

Modification to 2021 IMC:
1107.7 Flexible ion and vil

Flexible connectors and expansion and vibration control devices shall be listed and labeled for use in
refrigerant systems and pressures for which the components are installed.

PMG

Y
O 1
o ey,

1109.2.2 Refrigerant pipe enclosure

1109.2.2 Refrigerant pipe enclosure. Refrigerant piping shall be protected by locating it within the
building elements or within protective enclosures.

Exception: Piping protection within the building elements or protective enclosure shall not be required in any of
the following locations:

Where installed without ready access or located more than 7 feet 3 inches (2210 mm) above the finished floor.
Where located within 6 feet (1829 mm) of the refrigerant unit or appliance.
Where located in a machinery room complying with Section 1105.
Outside the building:
4.1 Protected from damage from the weather, including, but not limited to, hail, ice, and snow loads and
4.2 Protected from damage within the expected foot or traffic path or
4.3 Outside, underground, installed not less than 8 inches (200 mm) below finished grade and
protected against corrosion.

hwNRE

[Due to space constraints, only portions of Sections 1109.2 to 1109.4 are shown.
Please refer to the “A2L i Transition”. for the complete text.]
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1109.7 Condensate control
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1110.3 Test gases

1110.3 Test gases. The medium used for pressure testing the refrigerant system shall be one of the

followinginert gases: oxygen-free nitrogen, helium, e argon_or premixed nonflammable oxygen-free

nitrogen with a tracer gas of hydrogen or helium. For R-744 refrigerant systems, carbon dioxide shall be

allowed as the test medium. For R-718 refrigerant systems, water shall be allowed as the test medium.
X it o N X

o i hatretb o tast
yEef ot & -
" tod-onth th-tub " ding5/ inch (15-9 \ outside-di hattb
¥ Lid S 67 - Uy
m b theref dentifiedonth latelabal i the tast medi
P 5 -
11103.1 d. Oxygen, air, refrigerants other than those identified in Section 1110.3,

combustible gases and mixtures containing such gases shall not be used as the pressure test medium.

[Due to space only portions of Sections 1110.3t0 1110.7 are shown.
Please refer to the “A2L Transition” for the complete text.]
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Chapter 15: Referenced Standards

ASHRAE
15-2022 Safety Standard for Refrigeration Systems
34-2022 Designation and Safety Classification of Refrigerants
ASTM
A333-18 Standard Specification for Seamless and Welded Steel Pipe for Low-Temperature
Service and other Applications with required Notch Toughness
UL 484—2014: Room Air Conditioners—with Revisions through May 2019

UL/CSA 60335-2-40—47 2022 Household and Similar Electrical Appliances—Safety—Part 2-40: Particular
Requirements for Electrical Heat Pumps, Air-Conditioners & Dehumidifiers

UL/CSA 60335-2-89—47 2021 Household and Similar Electrical Appliances—Safety—Part 2-40: Particular
Requirements for Electrical Heat Pumps, Air-Conditioners & Dehumidifiers

e

AL Refrierants & Resed Changes o the 2024 Cades
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2024 1BC— New A2L Refrigerant Code Language
Chapters with new code language to address A2L refrigerants

= Chapter 2: Definitions
= Chapter 3: Occupancy Classification and Use
= Chapter 4: Special Detailed Requirements Based on Occupancy and Use

PMG

Rl o, 55

59
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Chapter 2: Definitions

Modification to 2021 IBC:

[F] FLAMMABLE GAS. A material that is a gas at 68°F (20°C) or less at 14.7 pounds per square inch atmospher& (psia (101
kPa) of pressure [a material that has a boiling point of 68°F (20°C) o less at 14.7 psia (101 kPa)], wh cetsoneof th
follewing subdivided as follows:
s Category 1A,

1. Agas thatis ignitableat 14.7 psia (101 kPa) when in a mixture of 13 percent or less by volume with air has
2. Agas with a flammable range at 14.7 psia (101 kPa) with air of at least 12 percent, regardless of the lower limit, unless data show compliance with Category 18

™~

Category 18,
Agas that meets the flammability criteria for Category 1A, is not pyrophoric or chemically unstable, and meets one or more of the following
1._Alower flammability limit of more than 6 percent by volume in air; o

less than 3.9 in/s (10 cmy/s).

“The limits specified shall be determined at 14.7 psi (101 kPa) of pressure and a temperature of 68°F (20°C) in accordance with ASTIV
Where not otherwise specified, the term "flammable gas" includes both Category 1A and Category 18,

60
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MAXIMUM ALLOWABLE QUANTITY PER CONTROLAREA OF HAZARDOUS MATERIALS POSING A PHYSICAL HAZARD® : m.mep

GROUP WHEN THE MAXIMUM
L | anss ALLOWABLE QUANTITY 15 Viuid
gallons
(pounds)
beman: 1o e
w2 ™ " | o o om
1Bllowsy 1625002 L62.500%
sope (sope
w2 " | om n o om
B 18owBn) (100000 (100001
C . “HgnBV'C: b 0 oy ” -
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Chapter 3: Occupancy Classification and Use

Modification to 2021 IBC:

TABLE307.1(1)

ateo
velocity of 3.9in's (10 cmis) orless.

iy PMG

RO, 11

[Portions of table not shown remain unchanged.]
= e

Fall 2016

Chapter 3: Occupancy Classification and Use

Modification to 2021 IBC:

[F1307.4 High-hazard Group H-2. Buildings and structures containing materials that pose a deflagration hazard or a
hazard from accelerated burning shall be classified as Group H-2. Such materials shall include, but not be limited to,
the following:

Class | Il or 1A flammable or combustible liquids [remaining text unchanged]

Combustible dusts [remaining text unchanged]

Cryogenic fluids, flammable.

Category 1A Flammable gases.

Category 18 Flammable gases having a burning velocity greater than 3.9 inches per second (10 cm/s).

Organic peroxides, Class |

Ocxidizers, [remaining text unchanged]

Pyre iquids, solids and gases,

Unstable (reactive) materials, Class 3, nondetonable.

Water-reactive materials, Class 3.

IBC Oxidizing gases

Chapter 3: Occupancy Classification and Use

Modification to 2021 IBC:

[F1307.5 High-hazard Group H-3. Buildings and structures containing materials that readily support combustion or
that pose a physical hazard shall be classified as Group H-3. Such materials shall include, but not be limited to, the
following:
Class|, llor 1A, text unchanged]
Combustiblefibers, other than densely packed baled cotton, [remaining text unchanged]
Consumer fireworks, 1.4G (Class C, Common)
Cryogenicfiuids, oxidizing

Category 18 b aburning velocity of 3.9 inches per second (10 cm/s)or less
Flommable solids

Organic peroxides, Class 1 and Il

Oxidizers, Class 2

Oxidizers, Class 3, [remaining text unchanged]

Unstable (reactive) materials, Class 2
Water-reactive materials, Class 2

63
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Chapter 4: Special Detailed Requirements Based on
Occupancy and Use
Modification to 2021 IBC:

[F1414.2.5 Hazardx ip M displayand d in Group S storag . Hazardous
materials located in Group M and Group S occupancies shall be in accordance with Sections 414.2.5.1 through
4142.5-3414.2.5.4.

414.2.5.4 Flammable gas. The aggregate quantity of Category 1B flammable gas having a burning velocity of 3.9
in/s (10 cm/s) or less stored and displayed within a single control area of a Group M occupancy or stored in a
single control area of a Group S occupancy is allowed to exceed the allowable ities per control
area specified in Table 307.1(1) without classifying the building or use as a Group H occupancy, provided the
materials are stored and displayed in accordance with the International Fire Code and guantities do not excee
the amounts specified in Table 414.2.5(3).

d

IBC
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Chapter 4: Special Detailed Requirements Based on
Occupancy and Use

Addition to 2021 IBC:

TABLE 414.2.5(3) MAXIMUM ALLOWABLE QUANTITY OF LOW BURNING VELOCITY
CATEGORY 1B FLAMMABLE GASIN GROUP M AND S OCCUPANCIES PER CONTROLAREA®

[MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA
FLAMMABLE GAS CATEGORY - -
in with Note b
(Category 1B (Low BVJ*
Gaseous 390,000 cu. ft. 195,000 cu. ft.
[Laucfied 40,000 Jbs.¢ 20,000 Ibs,
Forsit Ton Tsqure 1001 =003 7, 1 noeecond = 25641 el
2. Controlareas shll be seporated from each other b notless than a Lhou e barier
b | 5 m sorinkier
IBC inthe area where flammable gases are stored or displaved.
= . foreach 1,000 sauar
et 100 percentof
agaresate amountshal ot exceed 80000 ound: 0\
d LowBV Categor has city of 19 infs (10 e/ or less i
"
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Chapter 4: Special Detailed Requirements Based on
Occupancy and Use
Modification to 2021 IBC:

[FI TABLE 414.5.1 EXPLOSION CONTROLREQUIREMENTS®"

‘ FXPLOSION CONTROL METHODS
MATERIAL anss ‘ Barricade | Explosion (deflagration] venting or explosion (deflagration] prevention
construction systems”
HAZARD CATFGORY
Gaseous ‘ Not Required | Required”
Flamnable gas T | WeRened | Fequred!
j Not required for Category 18 Flammable Gases having a burning velocity not exceeding 3.9 in/s (10 cm/s).

[Portions of table not shown remain unchanged.]
IBC
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2024 IFC — New A2L Refrigerant Code Language

Chapters with new code language to address A2L refrigerants

= Chapter 2: Definitions

= Chapter 6: Building Services and Systems

= Chapter 9: Fire Protection and Life Safety Systems

= Chapter 33: Fire Safety During Construction and Demolition
= Chapter 50: Hazardous Materials — General Provisions

IFC
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Chapter 2: Definitions

Modification to 2021 IFC:

[F] FLAMMABLE GAS. A material that is a gas at 68°F (20°C) or less at 14.7 pounds per square inch atmosphere (psia)
(101 kPa) of pressure [a material that has a boiling point of 68°F (20°C) or less at 14.7 psia (101 kPa)], which-subdivided as
follows:
1. isCategory 1A,
1. Agas thatis ignitable at 14.7 psia (101 kPa) when in a mixture of 13 percent or less by volume with airhas
2. Agas with a flammable range at 14.7 psia (101 kPa) with air of at least 12 percent, regardless of the lower imit, unless data show compliance with Category 18
. Category 1B,
Agas that meets the flammability crteria for Category 14, is not pyrophoric or chemically unstable, and meets one or more of the following
1. Alower flammability limit of more than 6 percent by volume in air; or
2 less than 3.9 in/s (10 cm/s).

“The limits specified shall be determined at 14.7 psi (101 kPa) of pressure and a temperature of 68°F (20°C) in accordance with ATV
Where not otherwise specified, the term "flammable gas" includes both Category 1A and Category 18,

IFC

PMG

O 1
e <

68

Chapter 6: Building Services and Systems

Modification to 2021 IFC:

[M] 608.17 Electrical equi Where refrigerant of Groups A2, A3, B2 and B3, as defined in the International
Mechanical Code, are used, refrigeration machinery rooms shall conform to the Class |, Division 2, hazardous
location classification requirements of NFPA 70.

Exceptions Exception: Ammonia machinery rooms that are provided with ventilation in accordance with Section
1101.1.2, Exception 1, of the International Mechanical Code.

b £ " " L that ded-with

3 P A
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Chapter 9: Fire Protection and Life Safety Systems

Modification to 2021 IFC:

TABLE911,1
EXPLOSION CONTROL REQUIREMENTS?

| EXPLOSION CONTROL METHODS ‘
MATERIAL | [GIASS | Parriade consirucion | Explosion {defiagration) venting or explosion (deflagration) prevention systems
Hazard Category
Gaseous | Not required ‘ Requireg”
| Liguefied | Not required ‘ Reguired”
h. Not required for Category 18 h ding 3.9 infs (10 cm/s)
[Portions of table not shown remain unchanged.]
"
i) Retoprons et Changes tothe 202 Codes
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Chapter 33: Fire Safety During Construction and Demolition

Modification to 2021 IFC:

3307.2.1Pipe cleaning and purging. The cleaning and purging of flammable gas piping systems, including
cleaning new or existing piping systems, purging piping systems into service and purging piping systems
out of service, shall comply with NFPA 56.

Exceptions:
1. Compressed gas piping systems other than fuel gas piping systems where in accordance with Chapter 53.
2. Piping systems regulated by the International Fuel Gas Code.
3. Liquefied petroleum gas systems in accordance with Chapter 61.
4. Cleaning and purging of refrigerant piping systems shall comply with the International Mechanical Code.

IFC
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Chapter 50: Hazardous Materials — General Provisions

Modification to 2021 IFC:
TABLE 5003.1.1(1)
NMAXIMUM ALLOWABLE QUANTITY PER CONTROLAREA OF HAZARDOUS MATERIALS POSING A PHYSICALHAZARD? 1 mn.P

SToRAGE U5t LOSED SSTVS | USE ORI SISTEN' |
GROUP WHEN THE MAXMUM [~ CERET] Soud
MATERIAL cuass ALLOWABLE QUANTITY 15 | pounds | U949 e ds | Uauid | Gas faubic | oy | Uiquid
BXCEEDED (cubic o pic | Balons | fe ubic | E0ons.
oy | (oun) o | oy | W Gounds)
A0 .
Ligh ) o 1o
" m| ow —aw | om wo| om
18 00w 162508 162500
Fammatie s
Taied
ey - i
) asor Qs
" w w o | om wolow | owm
180wy (10000 o000y
= Ruf tich BV Category 18 flammale gas hasa than 3.9 infe (10cmye)."Low V" Category 18 flammable gas has 2 burning
eelocity of 3 in/s (10 cmfs) o e

[Portions of table not shown remain unchanged.]
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Chapter 50: Hazardous Materials — General Provisions

Modification to 2021 IFC: TABLE 5003.1.1(3)

MAXIMUM ALLOWABLE QUANTITY PER CONTROLAREA OF HAZARDOUS MATERIALS POSING A PHYSICALHAZARD IN

AN OUTDOOR CONTROLAREA® . &4
STORNGE™ T

St CLOSD YT TS ORI
o & £ 3 e
MATERAL ass pounds Uguid (abic pounds Uiquid o tiquid
(cut galons feet (cublic gakons. feet {cublc gatons
feet) {poundsy® atNTP) feet) oundsy atNTP) feet) ot}
4 3,000 1,500
— Not Applicable | Not Applicable * able | Not Appkca Applicable | Not Appicable:
18onpn* 195000 a0
flammavlegs 17 quified
-+ (300) 1s0)
[rw— ot Acate | ot A Mot Aopcaie | ok Apicate | ot gplatle
1owpn® (0000) (00001
[ BV" Category 18 flammable gas. than 3.9 in/s {10cm/s). "Low BV" Category 1B flammable gas has a burning.

High
velocity of 3.9 infs (10 cm/s) o less.
[Portions of table not shown remain unchanged.]
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Chapter 50: Hazardous Materials — General Provisions

Modification to 2021 IFC:

5003.83.5 materialsin Group M display dinGroup$ Hazardous
materials located in Group M and Group S occupancies shall be in accordance with Sections 5003.8.3.5.1through
5003.2.3:535003.8.3.5.4.

5003.8.3.5.4 Flammable gas. The aggregate quantity of Category 1B flammable gas having a burning velocity of 3.9
in/s (10 cm/s) or less stored and displayed within a single control area of a Group M occupancy, or in an outdoor

control area, or stored in a single control area of a Group S occupancy, is allowed to exceed the maximum
allowable quantities per control area specified in Table 5003.1.1(1) without classifying the building or use as a
Group H occupancy, provided the materials are stored and displayed in accordance with Section 5003.11.2.

74

Chapter 50: Hazardous Materials — General Provisions

Modification to 2021 IFC:

5003.11 Maxir M The aggregate quantity of renflammable
ot anc tigwid hazardous materials stored and displayed within a single control area of a Group M
occupancy, or an outdoor controlarea, or stored in a single controlarea of a Group S accupancy, is allowed to exceed the maximum
allowable quantity per control area indicated in Section 5003.1where in accordance with Sections 5003.11.1.and 5003.11.2 threugh
5663-31+31%.
5003.11,1 lid and or ible liguid hazardous materials Maxi Howabl
i The aggregate amount of solid and or
liquid hazardous materials stored and displayed within a single control area of a Group M occupancy, or an outdoor control area, of
stored in a single control area of a Group S occupancy, shall not exceed the amounts set forth in Table 5003.11.1.

IFC
E i [Current ion5003.11.3 jon5003.11.1.1
with i i
5
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Chapter 50: Hazardous Materials — General Provisions

Modification to 2021 IFC:
5003.11.2 Category 1B flammable gas withlow burningvelocity. The aggregate quantity of Category 18 flammable gas

having a burning velocity of 3.9 in/s (10 cm/s) or less stored and displayed within a single control area of a Group M
occupancy, or an outdoor control area, or stored in a single control area of a Group S occupancy shall not exceed the
amounts set forth in Table 5003.11.2.

5003.11.2.1 Fire and storage Fire protection and container storage arrangements for guantiti
of Category 1B flammable gases permitted by Table 5003.11.2 shall be in accordance with the all of the following:

1. Storage of the Category 1B flammable gases on not exceed 6 feet (1829 mm) in height, and be metal
2. Rackstorage, pallet storage or piles of the Category 18 reater than 6 feet 6 inches (1981 mm) n height shall
be provided with an stemwitha d of Extra Hazard Group 1.
3. C not be stored above the Category 1B flammable gases.
4. Flammable liquids shall be separated from the Category 1B flammable gases by a distance 20 feet (6096 mm). The
separation is permitted to be reduced to 10 feet (3048 mm) where secondary containment or diking is provided to
IFC retain a flammable liquid spill at a di of 10 feet (3048 mm) from the Category 18 storage.
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Chapter 50: Hazardous Materials — General Provisions

Modification to 2021 IFC: BLE 5003.11.2
TABLES003.112
MAXIMUM ALLOWABLE QUANTITY OF LOW BURNING VELOCITY CATEGORY 1B FLAMMABLE GAS IN GROUP M
AND S OCCUPANCIES PER CONTROLAREA®

IMAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA
ILAMMABLE GAS CATEGORY
Noteb
“ategory 1B (Low BV}
aseous 390,000 cu. ft. 195,000 cu. ft
el 40,000 Ibs.* 00,000 Ibs.
Fors: 1 pound = 0454 kg, L cubic foot = 002832 m3, 1 square foot = 0093 m2, 1 nch/second = 25641 cm/s.
2 Controlareas shallbe separated from each other by not ess than a L-hous ie barrier
C o jth an approved systemwith design densiy
IF of Group 2in he. are storedor displayed.
E c 150,000 square feet in area, th sllowed tobe increased by 2 o PMG
percentfor each 1,000 square feet of area n excess of 50000 square fet, up o not more than 100 percentof the tsble
. Separation of control areas s not required, The aggregate amount shll not exceed 30,000 pounds. ek e
6. "Low BV Category 18 flammable g5 39 infs (10 cmys) or less. i

aaL «
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Preparing for the Transition to A2Ls
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Local Government

Role: Code Adoptions/Amendments and Code Enforcement
* Adopt/Amend code language to reflect the changes tied to A2L refrigerants in the
2024 I-Codes.
¢ Approve A2L alternative materials and methods complying with the most current
industry standards.
- This could be a stop-gap measure while developing new code language.
¢ Include code enforcement officials in the transition process
- Their participation and guidance will be vital to the smooth transition to A2L

refrigerants.
M
E}' =
&
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Architects and Design Professionals

Role: Providing safe building and system designs

« Utilize new codes and standards in system designs utilizing A2Ls
o Equipment rooms
o Shafts and areas where refrigerant lines are run.
¢ Ensure adequate ventilation and safety measures where A2L equipment is installed.
¢ Ensure adequate space where A2L refrigerants will be stored.
¢ Ensure limitations to the amount of A2Ls in HVAC systems are followed:
o Limitations for Human Comfort (2022 ASHRAE Standard 15, Section 7.6)
o Limitations for other than Human Comfort (2022 ASHRAE Standard 15, Section

O 1
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Contractors and Technicians

Role: Installing safe systems within the built environment

* Comfort conditioning is a key area affected by these changes.
0 2021 and earlier versions of the codes did not allow use of A2Ls.

¢ Ensure equipment and tools are suitable for use with A2Ls.

 Ensure refrigerant piping complies with updated IMC Table 1107.4.
* Ensure pipes conveying A2Ls are suitably marked with “Risk of Fire” labels.

¢ Ensure that refrigerant charge does not exceed ASHRAE 15 limitations.
o Pipe lengths are critical and system designs must be adhered to.

E"
23 >,
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Conclusions

Waiting on 2024 code adoptions presents complications
Preparing early will save cost and heartache for the industry
Visit the ICC A2L Refrigerants Transition website.

- Go to iccsafe.org, and search for “A2L Refrigerants Transition”.

For A2L safety training and certifications

- Visit: Air-Conditioning, Heating, and Refrigeration Institute (AHRI - ahrinet.org) £
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Discussion Activity
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2L Rfrgerant & Reloted Cranges tothe 2024 Coses
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Instructor Contact Information

Jim Cika
1-888-ICC-SAFE (422-7233) Ext. 6241
or

E-mail: jcika@iccsafe.org

AL, FUEL GAS,
L& SPA
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Thank you for participating

To schedule a seminar, contact:

The ICC Training & Education Department
1-888-ICC-SAFE (422-7233) Ext. 33821
or

E-mail: Learn@iccsafe.org
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Copyright laws. Reproduction, distribution, display and use of
the presentation without written permission of the speaker is
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