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Public Comment Form 

NOTE: This form and any attachments hereto are subject to the Oklahoma Open 
Records Act and may be disbursed, upon request, without further notice to the 
submitter. 

INSTRUCTIONS: 
1. Please type or print clearly. 
2. Form must be signed. Any forms that are not signed or filled out completely, may not 

be considered. 
3. Each requested change must be on a separate form. 
4. If the space to show the proposed change or supporting information is not big 

enough to show the entire change, write the words "See Attached" in the space 
provided and submit the change on a separate page. 

Contact Information: 

Name Thomas Deary, Director of Codes -AHRI 

Address 2311 Wilson Blvd, Suite 400 

City Arlington State VA Zip 22201 

Email Address TDeary@ahrinet.org Phone Number 703-600-0338 

Code Change Information: 

Will this change increase the cost of construction? Yes D No(Z] 

Which code needs to be revised? International Mechanical Code 

Which section of the code needs to be revised? 

Section See Attached Table See Attached Figure ____ Page ____ 
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Proposed Change: 
Show the proposed new, revised, or deleted text in Legislative format. Line through text 
to be deleted and underline text to be added or revised. 

Please see attached. 

Supporting Information: 
State the purpose and reason for the change and provide substantiation to support the 
proposed change. 

Please see attached. 

Signature: Thomas J. Deary Date: 11/1/23 

Send completed form to: 
Oklahoma Uniform Building Code Commission 

2401 N.W. 23 St, Ste 82, Oklahoma City, OK 73107 
Or email to Kathy.Hehnly@oubcc.ok.gov or Lindsay.Heinrichs@oubcc.ok.gov 
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The following publication, entitled Required Changes to the 2018 International Mechanical Code to 

Comply with the A2L Refrigerant Related Code Provisions of the 2024 /-Codes, is a copyrighted work 

owned by the International Code Council, Inc. ("ICC"). This document is provided for informational use 
only and should not be reproduced or distributed in any way without written permission from the ICC. 
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ext. 3389 or at schavez@iccsafe.org. 
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EQUIPMENT STANDARDS 
Refrigeration fittings, including press-connect, flared and threaded UL 109 and UL 207 

Air-conditioning equipment UL 1995 or UL/CSA 60335-2-40 

Packaged terminal air conditioners and heat pumps UL 484 or UL/CSA 60335-2-40 

Split-system air conditioners and heat pumps UL 1995 or UL/CSA 60335-2-40 

Dehumidifiers UL 474 or UL/CSA 60335-2-40 

Unit coolers UL 412 or UL/CSA 60335-2-89 

Commercial refrigerators, freezers, beverage coolers and walk-in coolers UL 471 or UL/CSA 60335-2-89 

Refrigerating units and walk-in coolers UL 427 or UL 60335-2-89 

Refrigerant-containing components and accessories UL 207 

2018 International Mechanical Code Required Changes 

CHAPTER 2: DEFINITIONS 

FLAMMABILITY CLASSIFICATION. FLAMMABILITY CLASSIFICATION (REFRIGERAN]. Refrigerants shall be assigned to one of the three classes 1, 2, 3 in acwrdanee with 
ASHR/\E 34. For Classes 2 and 3, the heat of combustion shall be cakulated assuming that combustion products are in the gas phase and in their most stable state. The 
alphabetical/numerical designation used to identify the flammability of refrigerants. 

Class 1.Refrigerants that do not show flame propagation when tested in air at 14.7 psia (101 kPa) and 140°F (60°C).lndicates a refrigerant with no flame propagation. 
Class 2.Refrigerants having a lower flammability limit (LFL) of more than 0.00625 pound per cubic foot (0.10 kg/m3) at 140°F (60°G) and 14.7 psia (101 kPa) and a 
heat of combustion of less than 8169 Btu/lb (19 000 kJ/kg).lndicates a refrigerant with low flammability. 
Class 2L. Indicates a refrigerant with low flammability and low burning velocity. 
Class 3.Refrigerants that are highlv flammable, having a LFL of less than or equal to 0.00625 pound per EUbic foot (0.10 kg,'m3) at140°F {60°G) and 14.7 psia (101 
kPa) or a heat of combustion greater than or equal to 8169 Btu/lb (19 000 kJ/kg).lndicates a refrigerant with high flammability. 

REFRIGER/1,NT SAFE':1¥ CLASSIFICATIGN& REFRIGERANT SAFETY GROUP CLASSIFICATION. The alphabetical/numerical 
designation that indicates both the toxicity and flammability classifications of refrigerants. Groupings that indicate the tmlicity and flammability classes in accordance 
with Section 1103.1. The classification group is made up of a letter (A or B) that indicates the tm1icity class, followed by a number (1, 2 or 3) that indicates the 
flammability class. Refrigerant blends are similarl1• classified, based on the compositions at their worst cases of fractionation, as separately determined for tm1icity and 
flammability. In some cases, the worst case of fractionation is the original formulation. 

Flammability. See" Flammability classification." Flammability classification (Refrigerant}. 
Toxicity. See" Tm1icity classification." Toxicity classification (Refrigerant). 

TOXICITY CIASSIFICATlmt TOXICITY CLASSIFICATION (REFRIGERANT). Refrigerants shall be classified for tm1icity in one of two classes in accordance with ASH RAE 3 4 :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. 

Class A. Refrigerants that have an occupational m1posure limit (GEL) of 400 parts per million (ppm) or greater. 
Class B. Refrigerants that have an OH of less than 400 pp!Tl7 

CHAPTER 9: SPECIFIC APPLIANCES, FIREPLACES AND SOLID FUEL-BURNING EQUIPMENT 

908.1 General. A cooling tower used in conjunction with an air-conditioning appliance shall be installed in accordance with the manufacturer's instructions. 
Factory-built cooling towers shall be listed in accordance with UL 1995 or UL/CSA 60335-2-40. 

916.1 General. Pool and spa heaters shall be installed in accordance with the manufacturer's instructions. Oil-fired pool and spa heaters shall be tested in 
accordance with UL 726. Electric pool and spa heaters shall be tested in accordance with UL 1261. Pool and spa heat pump water heaters shall comply with UL 
1995, UL/CSA 60335-2-40 or CSA C22.2 No. 236. 

918.1 Forced-Air furnaces. Oil-fired furnaces shall be tested in accordance with UL 727. Electric furnaces shall be tested in accordance with UL 1995 or UL/CSA 
60335-2-40. Solid fuel furnaces shall be tested in accordance with UL 391. Forced-air furnaces shall be installed in accordance with the listings and the 
manufacturer's instructions. 

918.2 Heat Pumps. Electric heat pumps shall be tested in accordance with UL 1995 or UL/CSA 60335-2-40. 

CHAPTER 11: REFRIGERATION 

1101.2 Factory-Built Equipment and Appliances. Listed and labeled self-contained, factory-built equipment and appliances shall be tested in accordance with 
the applicable standards specified in Table 1101.2. UL 207, 412, 471 or 1995. Such equipment and appliances are deemed to meet the design, manufacture and 
factory test requirements of this code if installed in accordance with their listing and the manufacturer's instructions. 

TABLE 1101.2 

FACTORY-BUILT EQUIPMENT AND APPLIANCES 

1101.2.1 Group A2L. A2, A3 and Bl 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. 
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DELETE TABLE 1103.1 in its entirety and replace as follows: 

TABLE 1103.l 
REFRIGERANT CLASSIFICATION, AMOUNT AND OEL 

CHEMICAL 
REFRIGERANT 

FORMULA CHEMICAL NAME OF BLEND 

REFRIGERANT 

SAFETY 
GROUP 

CLASSIFICATION 

AMOUNT OF REFRIGERANT PER OCCUPIED SPACE 

ill 
DEGREES 

OF 
HAZARD' 

RCL LFL OEL0 

J2oooos 
~ 

1,000 
s1cJbis 
feet 

lb/MCf QQ!!l ~ lb/MC1 QQ!!l g/rrf 
G€be 

QQ!!l 

R-11" c CCI;,[ trichlorofluoromethane Al 0.39 1.100 
~ 

6.1 lfil,_QQQ 2-0-0b 

R-12" c CCl1fa dichlorodifluoromethane Al 5.6 18,000 90 1,000 2-0-0b 

i~ CCIF1 chlorotrifluoromethane Al -- - -- 1,000 2-0-0b 

R-13B1" c CBrF_;i_ bromotrifluoromethane Al -- -
-

-
- 1,000 2-0-ob 

R-1311 Chi trifluoroiodomethane Al 1.0 2,000 16 500 

R-14 
CF:! 

tetrafluoromethane (carbon 
tetrafluoride) Al 25 lillQQQ 400 1,000 

2-0-ob 

R-22 CHCIFI chlorodifluoromethane Al TI. 59,000 210 1,000 2-0-ob 

R-23 CHF_;i_ trifluoromethane (fluoroform) Al 7.3 41,000 120 1,000 2-0-ob 

R-30 
CH2QI 

dichloromethane (methylene 
chloride) Bl -- -

- -- := --

!Ll1 CH,CIF Chlorofluoromethane -
1--

- - -- -
1-- 1--

R-32 CHI.EI 
difluoromethane (methylene 
fluoride) 

A;,<-A2L 4.8 36,000 77 19.l 111,QQQ 306 1,000 1-4-0 

R-40 
lli.:i_Q 

chloromethane (methyl 
chloride) B2 -- -- -- -,_ --

B:11 CH,F 
Fluorometha ne 

(meth','I fluoride) 
-
1-- -- - -

- 1--

R-50 CH:! methane A3 -- -- -- 50,000 1,000 ,_ 
-

R-ll38 c cc12FCCIF2 
1, l,2-trichloro-1,2,2-
trifluoroethane Al 11. 2,600 20 1,000 

2-o-ob 

&.ill:'.:..: CCIFICCIFI 
1,2-dichloro-1, 1,2,2-
tetrafluoroethane Al 8.7 20,000 140 1,000 

2-o-ob 

R-115 CCIFICF} chlorot,entafluoroethane Al 47 llQ,QQQ 760 1,000 --

R-116 CF_;i_Q._;i_ hexafluoroethane Al 34 97,000 550 1,000 1-0-0 
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R-123 
CHCll.QJ_ 

2,2-dichloro-1.1,1-
trifiuoroethane Bl 3.5 9,100 57 50 

2-0-ob 

R-124 
:nirli:ri:o 2-chloro-1,1,1,2-

tetrafluoroethane Al 3.5 10,000 56 1,000 
2-0-ob 

R-125 CHFlCFJ pentafluoroethane Al 23 75,000 370 1,000 ll:2± 

R-134a CH1FCF2 1,1,1,2-tetrafluoroethane Al 13 50,000 210 1,000 2-0-ob 

R-141b CHJCCllf 1,1-dichlo ro-1-fluo roetha ne -- 0.78 2,600 12 1ZJl. 60,000 287 500 2-1-0 

R-142b ICH,CCIFJ 1-chloro-1, 1-difluoroethane A2 5.1 20,000 
&l 

82 lM 80,000 329 1,000 2-4-0 

R-143a CHJ!J:J 1,1,1-trifluoroethane A;tc-A2L 
4.1> 
4.4 

21,000 70 ill 82,000 282 1,000 2-0-0b 

R-152a CH2CHFl 1,1-difluoroethane A2 2.0 12,000 32 !bl 48,000 130 1,000 1-4-0 

R-170 CHJCHJ ethane A3 0.54 7,000 
&+ 
8.6 

l,1 31,000 ~ 1,000 2-4-0 

R-E170 
CH20CH2 

Metho10,1methane (dimeth','I 
ether) A3 1.0 8,500 16 ~ iH,.QQQ M 1,000 --

R-218 CFJ!J:lCFJ octafluoropropane Al 43 90,000 690 1,000 2-0-ob 

R-227ea 
CF2CHFCF2 

1,1,1,2,3,3,3-
heptafluoropropane Al 36 84,000 580 1,000 --

R-236fa CFJCHlCFJ 1,1, 1,3,3, 3-hexafluoropropa ne Al 21 55,000 340 1,000 2-0-ob 

R-245fa CHF1CHl!J:J 1,1,1,3 ,3-[Jentafluoro[Jro[Jane fil 12 34,000 190 300 2-0-ob 

R-290 CH2CHlCH2 [Jro[Jane A3 
~ 

0.59 
5,300 9.5 2.4 21,000 38 1,000 2-4-0 

R-C318 :.l.Q.111~ octafluoroc','clobutane Al 41 80,000 
eW 
650 

1,000 --

R-400" c zeotrope R-12L114 (50.0L50.0) Al 10 28,000 160 1,000 ll:2± 

R-400" c zeotrope R-12L114 (60.0L40.0) Al 11 30,000 170 1,000 -

R-401A zeotrope 
R-22L152all24 (53.0L13.0L34.0) 

Al 6.6 27,000 110 1,000 
2-0-ob 

R-4018 zeotrope 
R-22L152all24 (61.0L11.0L28.0) 

Al 7.2 30,000 120 1,000 
2-0-ob 

R-401C zeotrope 
R-22L152aL124 (33.0L15.0L52.0) 

Al 5.2 20,000 84 1,000 ll:2± 

R-402A zeotrope R-125L290L22 (60.0L2.0L38.0) Al 17 66,000 270 1,000 2-0-ob 

R-402B zeotrope R-125L290L22 (38.0L2.0L60.0) Al 15 63,000 240 1,000 2-0-ob 

R-403A zeotrope R-290L22L218 (5.0L75.0L20.0) A2 7.6 33,000 120 1,000 2-0-ob 

R-403B zeotrope R-290L22L218 (5.0L56.0L39.0) Al 18 
70,000 

68,000 
290 1,000 2-0-ob 

R-404A zeotrope 
R-125L143aL134a (44.0L52.0L4.0) 

Al 31 13000( 500 1,000 
2-0-ob 

R-405A zeotrope 
R-22L152aL142bLC318 

( 45.0L7 .OL5.SL2.5) - 16 57,000 260 1,000 -,-
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R-406A zeotrope 
R-22L600aL142b {55.0L4.0L41.0) A2 4.7 21,000 

;>,', 

75 
._JJlJl 82,000 301.9 1,000 

I-

R-407A zeotrope 
R-32L125L134a {20.0L40.0L40.0) Al 19 83,000 300 1,000 

-

2-0-ob 

R-407B zeotrope 
R-32L125L134a {10.0L70.0L20.0) Al 21 79,000 330 1,000 2-0-ob 

R-407C zeotrope 
R-32L125L134a {23.0L25.0L52.0) Al 18 81,000 290 1,000 2-0-ob 

R-407D zeotrope 
R-32L125L134a {15.0L15.0L70.0) Al 16 68,000 250 1,000 2-0-ob 

R-407E zeotrope 
R-32L125L134a {25.0L15.0L60.0) Al 17 80,000 280 1,000 2-0-ob 

R-407F zeotrope 
R-32L125L134a {30.0L30.0L40.0) Al 20 95,000 320 1,000 

-

R-407G 
zeotro_Qe 

R-32L125L134a {2.SL2.SL95.0) 61 JJ. gQQQ ,llQ MQQ -
I-

R-407H 
~ 

R-32L125L134a {32.5L15.0L52.5) 62 ,12 gQQQ JOO 1QQQ -
I-

R-4071 ~ R-32L125L124a {19.SL8.5L72.0) 62 d§ tZ.11QQ 2.9. 1QQQ 

R-408A zeotrope R-125L143aL22 {7.0L46.0L47.0) Al 21 
95,000 

94,000 

;.4Q 

330 
1,000 2-0-ob 

R-409A zeotrope 
R-22L124L142b {60.0L25.0L15.0) 

Al 7.1 29,000 110 1,000 
2-0-ob 

R-409B zeotrope 
R-22L124Ll42b {65.0L25.0L10.0) 

Al 7.3 ,30,000 ,120 1,000 ~ 

5:11.Q6 ~ R-32L125 {50.0L50.0) 62 2§ 11:'lQ,QQQ ,'12-Q 1,000 2-0-ob 

R-410B ~ R-32L125 {45.0L55.0) 62 n t11Q,.QQQ ~ 1,000 2-o-ob 

B::.1116 ~ R-127 L22L152a {1.5L87.5L11.0) 61. ~ 1!1QQQ cl§ 11.§ ~ 185.6 
900 

970 -

R-411B ~ R-1270L22L152a {3.0L94.0L3.0) 61. ~ JJ.,_QQQ ~ ~ tZQ,_Q_QQ 238.3 
98G 
940 

--

R-412A ~ R-22L218L142b {70.0L5.0L25.0) 61. g ll,_QQQ Jg ~ gQQQ 328.6 1,000 --

~ ~ 61. 2.Jl. 122,000 
~ 
.TI lid tilll,_QQQ 374.9 

1,000 ,_ 
R-218L134aL600a {9.0L88.0L3.0) 

I -414A ~ 

R-22L124L600aL142b 

{51.oL28.sL4.oL16.s) ffi 6.4 26 000 100 1,000 -

R-414B zeotro_pe 
R-22L124L600aL142b 

{5o.oL39.0L1.5L9.Sl ffi ,§._Q 123,000 
~ 
,96 1,000 -

R-415A ~ R-22L152a {82.0L18.0) ~ l,.2 114,000 dZ .1Ll ~ ,187.9 1,000 ,_ 

R-415B zeotro e R-22Ll52a {25.0L75.0) ~ kl 112,000 21 M clZ,_QQQ ,135.1 1,000 --

R-416A ~ 
R-134aL124L600 {59.0L39.5Ll.5) ffi J,.2 114,000 ,§2- 1,000 I~ 

R-417A ~ 
R-125/134a/600 

{46.6L50.0L3.4) ffi 22. 113,000 ~ 
55 

1,000 2-0-ob 

R-417B z~ 
R-125L134aL600 {79.0L18.3L2.7) ffi ~ 115,QQQ 

@ 
,§')_ 1,000 -

R-417C ~ 
R-125L134aL600 { 19.5L78.3Ll. 7) 

ffi 5.4 21000 87 1,000 ,-

R-418A zeotro e R-290L22L152a {1.5L96.0L2.5) ~ M 122,000 ll ,IB1_ @,QQQ JQM 1,000 --

R-419A ~ 
R-125L134aLE170 {77.0L19.0L4.0) 

~ ~ 15 000 67 
.1§2 i§_Q,_Q_QQ ~ 1,000 -
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R-419B ~ 
R-125L134aLE170 {48.SL48.0L3.5 l ~ ~ 11,QQQ 21 JJl2. filQQ_Q l2U 1,000 --

~ ~ R-134aL142b (88.0L12.0} fil 11 ~ .11,_QQQ 
~ 
IB2 

1,000 2-0-ob 

R-421A ~ R-125L134a (58.0L42.0) IAf 1Z §1,QQQ 2lli2 1,000 2-o-ob 

R-421B ~ R-125L134a (85.0Ll5.0} fil ll §.'1QQQ TIQ 1,000 2-0-ob 

R-422A zeotro.J?_e 
R-125L134aL600a (85.lL11.5L3.4) 

Al 18 .§1_QQQ ~ 1,000 
2-0-ob 

R-422B ~ 
R-125L134aL600a (55.0L42.0L3.0) 

62 1§ 2.§,_QQQ QQ 1,000 
2-0-ob 

R-422C zeotro.2.e 
R-125L134aL600a (82.0L15.0L3.0) 

62 ~ g,QQQ ~ 1,000 2-0-ob 

R-422D ~ 
R-125L134aL600a (65.lL31.5L3.4) 

Al 16 58 000 260 1,000 
2-0-ob 

R-422E ~ 
R-125Ll34aL600a (58.0L39.3L2.7) 

62 1§ gQQQ l§Q 1,000 -

B.:.1™ ~ R-134aL227ea (52.5L47.5) 62 12 §2,_QQQ ~ 
lQQ 

1,000 2-0-0c 

R-424A ~ 

R-125Ll34aL600aL600L60la 

(50.5L47,0L0.9Ll,OL0.6) 62 6.2 23 000 100 
9+G 
990 

2-0-ob 

fr:fil6 ~ 
R-32Ll34aL227ea (18.5L69.5Ll2.0) 

62 1§ ill,.QQQ l§Q 1,000 I~ 

R-426A zeotro.2.e 

R-125Ll34aL600aL60la 

(5. 1L93.0L1.3Lo.6) ~1 5.2 20000 § 990 -

R-427A ~ 

R-32Ll25L143aL134a 
(15.0L25.0L10.0L50.0) 62 ~ ~ ~ 1,000 2-1-0 

R-428A ~ 

R-125L143aL290L600a 
(77.5L20.0L0,6Ll.9) 62 l:l. ~ 84 000 iZQ 1,000 -

-

R-429A ~ 
R-El 70Ll52aL600a (60.0L10.0L30.0) 

01 Q,_fil 2,]QQ 1]_ 1l ~ ru 1,000 -

~ ~ R-152aL600a (76.0L24.0) 01 Ll MQQ l1 g RQQ.Q ~ 1,000 -,-

R-431A ~ R-290L152a (71.0L29.0) 01 ~ 
0.68 

22.QQ 11 u ll,QQQ ~ 1,000 --

R-432A ~ R-1270LE170 (80,0L20,0) 01 QJl .1lQQ D 1..1 ll,QQQ m +00 

550 
--

~ ~ R-1270L290 (30,0L70.0) 01 Qi± DQQ 22 1..1 .illQQQ 2d 
ggg 

760 
,_ 
-

R-433B ~ R-1270L290 (5.0-95.0) 01 ~ 
~ 
~ 
~ 

lhl 
63_ 

LQ 1§_,_QQQ fil 950 --

R-433C ~ R-1270L290 (25.0-75.0) 01 Ml ~ llQQ 
~ 
2.,.2. LQ 1§_,_QQQ ru 790 ,_ 

-

R-434A ~1:.r:Qill'. 
R-125Ll43aL600a 
(63.2L18.0L16.0L2.8) Al 20 73 000 320 1,000 I-

R-435A ~ R-E170L152a (80.0L20.0) 01 11. ~ 1Z 12 .B,_QQQ filU 1,000 -
-

!ill.§6 ~ R-290L600a (56.0L44.0) ~ Q,;ill 1,_QQQ §.1_ kQ 1§,QQQ Rl 1,000 ,_ 
-

R-436B ~ R-290L600a (52.0L48.0) ~ Q,g 1,_QQQ H 
lLl. kQ 1§,QQQ Rl 1,000 I--

~ ~ R-290L600a (95.0L5.0) ~ Q2l ?.,QQQ 2,1 .u .illQQQ 22d 1,000 

R-437A ~ 

R-125L134aL600L601 

fil 
~ 
2'-1 12.,_QQQ ll2 990 -(19.5L78.SL1.4L0.6) 

R-438A zeotrojl_e 
R-32Ll25L134aL600L601a 
(8.SL4s.oL44.2Ll.7L0.6) fil .12 .illQQQ ?.'1 990 -
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R-439A ~ R-32L125L600a (50.0L47.0L3.0) ~ 1,2 .lliQQQ Z§_ 1lh2 104 000 303.3 
99() 

1.000 
--

R-440A ~ 
R-290L134aL152a (0.6L1.6L97.8) 

~ ~ ll,_Q_QQ TI ~ 1§,_QQQ 124.7 
1,000 -,-

R-441A zeo~ 

R-170L290L600aL600 
(3.l[54.8L6.0L36,l) ~3 0,39 3 200 6.3 

LQ 1&,_Q_QQ ill 1,000 -,_ 

R-442A ~ 

R-32L125L134aL152aL227ea 
(31,0L31,0L30,0L3.0L5.0} 61 ll. 100 000 330 1,000 

frill6 ~ 
R-1270L290L600a 

~ ~ iLl.QQ g u ~ ~ 
§gg 

640 -
(55.0L40.0L5.0) 

R-444A ~ 

R-32L152aL1234ze(E) 
(12.0L5.0L83,0) 

A;e~A2L 
2d 2_1 000 81 ~ 

§1_,_QQ_Q ~ 850 -

R-444B ~ 

R-32Ll52aL1234ze(E) 

(41.soo.0L48.s) ~ 12 iZ1,_QQQ m ill 21.QQ_Q 277.3 
&9G 

930 --

R-445A zeotroRe 
R-744L134aLl234ze(E) 
(6.0L9.0L85.o} ~ 4.2 16 000 67 u §.1._QQ_Q 347.4 

930 -

R-446A ~ 

R-32Ll234ze(E}L600 

(68.oL29.oL3.o) ~ b-2 J&,_QQQ 22 ill gQQQ 217.4 
960 --

R-447A ~ 
R-32h25Ll234ze(E) (68.0L3.5[28.5) A.:l.~A2L 

L§. J&,_QQQ df. 
1Jh2. ~ 303.5 

goo 

960 --

R-447B zeotroRe 
R-32L125L1234ze(E) (68.0L8.0L24.0) A.:l.~A2L ~ 

~ 
16 000 

~ 
42 ~ 

121 000 312.7 ~ 

R-448A ~ 

R-32L125L1234yJL134aL1234ze(E) 
(26.0L26.0L20.0L21.0L7.o) 61 l1 110000 390 

&9G 

860 -

R-449A zeotroRe 
R-32Ll25L12341,'fL134a 
(24.3L24. 7 L25.3L25.7) 61 ll i1QQ,QQQ m 

&JG 

840 -

R-449B ~ 
R-32L125Ll234:,'fL134a 
(25.2L24.3L23.2L27.3) 61 ll i1QQ,QQQ m 850 

R-449C ~ 
R-32L125L1234yfL134a 
(20.0L20.0L31.0L29.o) 61 ll ~ ~ §QQ 

~ ~ R-134aL1234ze(E} (42.0L58.0) 61 lQ ill,_QQQ ,RQ 880 --

R-451A ~ R-1234yfL134a (89.800.2) ~ ~ 
2J! 

iJJl,QQQ fil 2Ql. ZQ.QQQ 326.6 
&;,g 

530 
--

R-4518 ~ R-1234yfL134a (88.8L11.2} ~ ~ 
2J! 

JJhQQQ fil 2Ql. ZQ.QQQ 326.6 530 --

R-452A ~ 
R-32L125L1234yf (11.0L59,0L30.0) 

61 ll 
~ 
1QOQ90 4.1Q 

+SQ 

790 -

R-452B 
~ 

R-32L125L1234yf (67.0L7.0L26.0) ~ ~ 
~ ~ 

~ 
ll l'Ll 119 000 310.5 !QQ --

R-452C 
zeotroRe 

R-32L125L1234yf (12.5L61.0L26.5) 61 ll 100 000 430 ~ 
810 

R-453A 
~ 

R-32L125L134aL227eaL600L60la 
(20.0L20.0L53,8L5.0L0.6L0.6) 61 ,I& iH,QQQ J1_Q 1,_QQ_Q 

R-454A 
~ 

R-32Ll234yf (35.0L65.0) ~ ~ 
ll 

J&,_QQQ ~ g 1lLl. §.1._QQ_Q 293.9 §;1_Q 

~ zeotroRe 
R-32Ll234yf (68.9L31.1) ~ ~ 

3.1 ~ 
~ 
49 

ll,Q ZZ,QQQ ~ ~ 

R-454C 
~ 

R-32Ll234yf (21.5L78.5} ~ ~ 
~ ~ 

~ 
21 

1!.LQ gQQQ 289.5 gQ 

~ zeotroRe 
R-744L32Ll234yf (3,0L21.5L75.5) ~ lH 

4.9 
~ 
22 000 

~ 
79 ~ 

118 000 432.1 §2Q 

R-456A 
~ 

R-32L134aLl234ze(E) 
(6.oL45.oL49.o) 61 lQ iZZ,QQQ ,RQ ~ 

R-457A 
zeotroRe 

R-32Ll234yfL152a (l8.0L70.0L12.0) ~ 
~ 
3.4 ~ 

~ 
~ 

ill !iQ,_QQQ 216.3 ~ 

R-457B 
~ 

R-32L1234yfLl52a (35.0L55.0LlO.O) m 11 ~ ~ 11,2 2§,QQQ m JlQ 

R-458A 
zeotroRe 

R-32Ll25L134aL227eaL236fa 
(20.5L4.0L61.4LB.5L0.6) 61 ~ iZ§,QQ_Q @ d,_QQ_Q 
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R-459A 
~ 

R-32L1234yfL1234ze(E) 
~ ~ 

~ 
ll,_QQQ ~ 

22 ™ 107 000 278.7 filQ(68.0L26.0L6.o) 

R-459B 
zeotro_Qe 

R-32L1234yfL1234ze(E) 
~ JQ ~ 

aQQQ 
~ 
2 m ~ 373.5 §1Q

(21.0L69.0L10.o) 

R-460A 
~ 

R-32L125L134aL1234ze(E) 
lS1 .H ~ ~ ~ 

92.Q(12.0L52.0L14.0L22.o) 

R-460B 
~ 

R-32L125L134aL1234ze(El 

(28.0L25.0L20.0Ln.o) ~ ,f2 120 000 400 ~ 

~ ~ 
R-32L125L134aL1234ze(E) 

(2.5L2.5L46.0L49.0) ~ m lli2QQ 11.Q 2-QQ 

R-461A 
~ 

R-32L125L134aLl234ze(E) 

(2.5L2.5L46.0L49.o) lS1 1Z §1.,_QQQ ll.Q i1.QQ_Q 

R-462A 
zeotro_Qe 

R-125Ll43aL134aL2 2 7 eaL600a 

(55.0L5.0L32.0L5.0L3.0) 16£ 1,.2 1§,_QQQ ~ .lli.§. 105 000 265.8 i1.QQ_Q 

R-463A 
zeotro_Qe 

R-744L32L125Ll234yf L134a 

(6.oL3 6.oL30.oL14.oL14.o) 61 12 2hQQQ NQ m 
R-464A ~ 

R-32L125L1234ze(E)L2 2 7 ea 

(27.oLn.oL4o.oL6.o) 61 Il 120 000 430 ~ 

R-465A ~ 
R-32L290Ll234yf 

(21.0L7.9L71.1l 61. 22 11.QQQ 1Q JQQ 2lhQQQ 160.9 §§Q 

R-466A ~ 
R-32L125L1311 (49.0L11.5L39.5) 

61 hl .filQQQ ~ §Q 

R-467A ~ 
R-32Ll25L134aL600a 

(22.0L5.0L72.4L0.6) 61.1 .EU TI,QQQ 11.Q i1.QQ_Q 

R-468A ~ 
R-1132aL32L1234yf (3.5L21.5L75.0) 

61.1 D lli.QQQ §§_ filQ 

R-469A ~ 
R-744LR-32LR-125 (35.0L32.SL32.5) 

61 ~ 21.QQQ .liQ ~ 

R-470A ~ 

R-

744/32/125/134a/1234zefE\/227ea Al 1Z lZ,QQQ ll.Q J,.lQ.Q 
(10.0Ll7 .OL19.0L7 .0L44.0L3.0) 

~ ~ 
fr 
744/32/125/134a/1234ze (El/227ea 

(10.0L11.5Ll1.5L3.0L57.0L7.0) 

Al 1& ll.,QQQ IB2 J,.lQ.Q 

Jill1A ~ 
R-1234ze ( E)L2 27eaL1336mzz( E) 

(78.7L4.3Ll7.0) 61 22 TI,QQQ l§Q l1Q 

R-472A ~ 
R-744L32L134a (69.0L12.0L19.0) 

61 12 .Th.QQQ ll UQQ 

R-500e d azeotrooe 
R-744L32Ll25Ll234yfL134a 

(6.0L36.0L30.0L14.0L14.0l 61 ~ 
IA 
~ 
1.2,QQQ 

11.Q 1,000 l.?.::9.::.Q.:'. 

~ azeotrope R-22L12 (75.0L25.0) 61 .u 21,.QQQ 21Q 1,000 --

R-502e d azeotrooe R-22L115 (48.8L51.2) 61 l1 lli2QQ TIQ 1,000 2-0-ob 

R-503e d azeotrooe R-23L13 (40.1L59.9) -- -- -- -- 1,000 2-0-ob 

R-504"' azeotrope R-32L115 (48.2L51.8) -- l1l. 140 000 450 1,000 := 

R-507A azeotrooe R-125L143a (50.0L50.0) 61 ;g .liQ,QQQ ~ 
21Q 

1,000 2-0-ob 

~ azeotrooe R-23L116 (39.0L61.0) 61 11 22.,_QQQ llQ 1,000 2-0-0b 

R-508B azeotrooe R-23L116 (46.0L54.0) 61 .u gQQ_Q 2QQ 1,000 2-0-0b 

~ azeotrooe 

R-22L218 (44.0L56.0) 

61 H 22,_QQQ ~ 
~ 

1,000 2-0-ob 

R-510A azeotrooe R-El 70L600a (88.0L12.0) ~ flJ[l_ UQQ 11 ,12 ~ 2-hl 1,000 --

R-511A azeotrooe R-290LE170 (95.0L5.0) ~ @ ~ ~ M ~ l§i2 1,000 --
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~ azeotrooe R-134al152a (5.0[95.0} ~ 12 11QQQ .1! ll &QQQ 11]__2 1,000 --

R-513A azeotrooe R-12341,fl134a (56.0l44.0} ~ Z,Q ll,_QQQ ::l1.Q 650 --

R-513B azeotrooe R-1234'{fl134a (58.5l41.5} 161 ll ~ TI.Q 640 

R-514A azeotrooe R-1336mzz(Z}l1130 (El (74.7l25.3} .!l-1 QJl§_ £,1QQ li 320 

R-515A azeotrooe R-1234ze(E)l227ea (88.0ll2.0) 61 12 ~ ;iQQ 810 
§.1.QQ.Q 

~ azeotrooe R-1234ze(E)l227ea (91.1[8.9) 61 ~ §1,_Q_QQ ~ 810 

R-516A azeotrooe 
R-1234'{f[l34a[l52a 

tg ct& ~ B& lil 2!l,.QQQ 210.1 590 
(77.5ls.5h4.0l g 11.QQQ 22 

R-600 Q:!2,CH.?,CH.?,CH,1 butane 62. .Q1;i, 1,_QQQ L1 1Q .?.Q,_QQQ @ 1,000 1-4-0 

R-600a Q!.(Q:!2,l.?.CH.1 2-meth'{lpropane (isobutane) 62. Q21 &QQQ :2& L1 1§,_QQQ ~ 1,000 2-4-0 
22 

Q:!2,CH.?,CH.?, 
pentane 62. QJJl 1,_QQQ u .u. 11.,QQQ ~ 600 

R-601 Q:!2CH3 -

R-601a i&!:i.1l2CHCH2CH3 2-methvlbutane /isooentane) 62. !ill 1,_QQQ u L1 .ill2.QQ :ill 600 --

ethoxvetha ne 
£1:!2.CHz.ocHz.CH,1

R-610 llethvl ether\ - - - - 400 -- I- I- I-

R-611 methvl formate HCOOCH,1 jg 
I-

- - 100 -
I- I- -

.B.:Z1Jl. /:!.?,Q ~ Af ,_ - - - 0-0-0 
~ ~ ~ -

R-744 £Q.?, carbon dioxide Af ~ ~ 11- 5,000 Hld: 
CHCl=CHCI Trans-1 2-dichloroethene 

R-1130/E\ Hfil Q12 1,_QQQ 8: 1§_ &.QQ_Q ~ 200 

CF,= CH, 1 1-difluoroethvlene 
.B.:1ill.?_ tg MI 11.QQQ ~ ~ !ill.QQQ ill 500 

R-1150 Q:!z.=CH.?, ethene (ethvlene\ 62. - - - .u. fil,QQQ l\i 200 1-4-2 
I- I- I-

R-1224vd(Z) 
Z\-1-chloro-2 3 3 3- ~ CF,CF=CHCI etrafluoroorooen Af n &Q,QQQ 

370 
1,000 

Q 2CH=CHCI 
trans-1-chloro-3 3 3-trifluoro- 1-

R-1233zd(E\ ~ Af 22 1§,_QQQ ~ 800 -

~ Q,1CF=CH.?, 2 3 3 3-tetrafluoro-1 orooene ~ ~ 1§,_QQQ J.'i .lliQ g_QQQ ~ 500 -
4.5 -

~~~ 
trans-1 3 3 3-tetrafluoro-1 - propene A;J.~A2L ~ ~ &,QQQ lQl 800 -

R-1234ze(E) CF,CH=CFH &Z J§,QQQ 1..§. -

R-1270 Q:!2,CH=CH.?, Prooene (oroovlene\ 62. fil 1,_QQQ bl 500 1-4-1 

R-1336mzz(E) CF,CH=CHCF, trans 1114 4 4-hexafluoro-2- butene Af 1Q iZ,lQQ @ 400 

R-1336mzz{Z\ CF,CH=CHCF, Cis-111 4 4 4-hexaflouro-2-butene Al ~ ill,QQQ ~ 500g M 
3SI: 1 pound= 0.454 kg, 1 cubic foot= 0.02832 m 

£e. Degreesofhazard areforhealth, fire.and reactivit'{, respective I'{, inaccordancewith NFPA704. 
b Reduction to 1-0-0 is allowed if anal'{sis satisfactor'{ to the code official shows that the maximum concentration for a rupture or full loss of refrigerant 

charge would not exceed the IDLH, considering both the refrigerant quantit'{ and room volume. 
5;_ Class I ozone depleting substance; prohibited for new installations. 
sL Occupational Exposure Limit based on the OSHA PEL, ACGIH TLV-TWA, the TERA WEEL or consistent value on a time-weighed average (TWA} basis (unless 

noted C for ceiling} for an 8 hrld and 40 hrlwk. 
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1104.3.1 Air conditioning for human comfort. In other than industrial ocrnpancies where the quantity in a single independent cirrnit does not 
eJcceed the amount in Table 1103.1, Group Bl, 82 and 83 refrigerants shall not be used in high probability systems for air rnnditioning far-ff\ffihlf\ 
mmfe!+.-High-probability systems used for human comfort shall use Group Al or A2L refrigerant. 

Exceptions: 
,L Equipment listed for and used in residential occupancies containing a maximum of 6.6 pounds (3 kg) of refrigerant. 
l,, Equipment listed for and used in commercial occupancies containing a maximum of 22 pounds (10 kg) of refrigerant . 
.1. Industrial occupancies. 

1104.3.2 Nonindustrial occupancies Group A2, A3, B2 and B3 refrigerants. Group A2 and 82 refrigerants shall not be used in high probability 
systems where the quantity of refrigerant in anv indepeRdent refrigerant circuit mcceeds the amount shown in Table 1104.3.2. Group A2 and 
B2 refrigerants shall not be used in high-probability systems. Group A3 and B3 refrigerants shall not be used except where approved. 

Exception~: This section does not apply to laboratories~ 
,L Laboratories where the floor area per occupant is not less than 100 square feet (9.3 m2). 
l,, Listed self-contained systems having a maximum of 0.331 pounds (150 g) of Group A3 refrigerant . 
.1. Industrial occupancies . 
.'h Equipment listed for and used in residential occupancies containing a maximum of 6.6 pounds (3 kg) of Group A2 or B2 refrigerant. 
2,. Equipment listed for and used in commercial occupancies containing a maximum of 22 pounds (10 kg) of Group A2 or B2 refrigerant. 

TABLE 1104.3.2 
MAXIMUM PERMISSIBLE QUANTITIES OF REFRIGERA~ITS 

MAXIMUM POUNQS FOR lJARIGUS OGGUPANGIES 

+¥PE OF REFRIGER.l\TION S¥STEM !115tiMiooal Publie assembly Resiaential ,<\II other oeeuf)afleies 

Sealee absorption S','Stem 

In exit access Q Q ¼;3 ¼;3 

In aajacent outdeer lecatlens Q Q ~ ~ 

In other than exit access Q e.e e.e e.e 
Unit s•,-stems 

In ether than exit access Q 0 e.e e.e 
For SI: 1 peund 0.454 kg. 

[Fl 1105.9 Emergency pressure control system. Permanently installed refrigeration systems containing more than 6.6 pounds {3 kg) of flammable, tmcic or highly tmcic 
refrigerant or ammonia Emergency pressure control systems shall be provided with an emergency pressure control system in accordance with Section 605.10 of the 
International Fire Code. 

[BE] 1105.10 Means of egress. Machinery rooms larger than 1,000 square feet (93 m2) shall have not less than two exits or exit access doorways. Where two exit access 
doorways are required, one such doorway is permitted to be served by a fixed ladder or an alternating tread device. Exit access doorways shall be separated by a 
horizontal distance equal to one-half the maximum horizontal dimension of the room. All portions of machinery rooms shall be within 150 feet {45 720 mm) of an exit 
or exit access doorway. An increase in exit access travel distance is permitted in accordance with Section 1017.1 of the International Building Code. Exit and exit access 
doorways shall swing in the direction of egress travel and shall be equipped with panic hardware, regardless of the occupant load served. Exit and exit access doorways 
shall be tight fitting and self-closing. 

1106.4Flammable Class 2 and 3 refrigerants. Where refrigerants of Grau ps A2, A3, B2 and B3 are used, the machinery room shall conform to the Class I, Division 2, 
hazardous location classification requirements of NFPA 70. 

Exceptions: Ammonia machinery rooms that are provided with ventilation in accordance with Section 1106.3. 
1. Ammonia machinery rooms that are provided with ventilation in accordance with Section 1101>.3 

2. Machinery rooms for SJ'Stems containing Group A2L refrigerants that are provided with ventilation in accordance with Section 1106.5. 

1106.S Special requirements for Group A2L refrigeraAt maehinery rooms. Machinery rooms fer systems containing Grof!p A2L refrigerants sha.1/ camp!)' wW1 Sect;ons 
1101>.!i.1 #Jraf!gh 1101>.!i.3 .. 

Exception: Machiner,' rooms ceAferming to the Glass I, Division 2, ha,ardeus location classification requiremeAts of ~IFPA 70 are not required to comply with Sections 
1106.S.1 and 1106.5.2. 

1106.5 Group A2L and B2L refrigerant. Machinery rooms for Group A2L and B2L refrigerant shall comply with Sections 1106.5.1 through Section 1106.5.3. 

1106.5.1 Elevated temperatures. Open flame-producing devices or continuously operating hot surfaces over 1290 °F {700 °C) shall not be permanently installed in the room. 

[Fl 1106.S.1 RefrigeraAt Detection System. The machinery room shall be provided with a refrigerant detection system. The refrigerant detection system shall 
be in accordance with Section 605.8 of the International Fire Code and all of the following: 

1. The detectors shall activate at or below a refrigerant concentration of 25 percent of the LFL. 
2. Upon activation, the detection system shall activate the emergency ventilation system required by Section 1106.5.2. 

3. The detection, signaling and control circuits shall be super;ised. 
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1106.a.2 Emergency ventilation s1,1stem, An emergency ventilation svstem shall be provided at the minimum eHhaust rate specified in ASH RAE 15 or Table 1106.5.2. 

Shutdown of the emergency ventilation svstem shall be by manual-ffieaf\!r. 

1106.5.2 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 1106.5.2. 

TABLE 1106.5.2 GROUP A2L and B2L DETECTOR ACTIVATION 

Activation Level 
Maximum Response Time (seconds) ASHRAE 15 Ventilation 

Level 
Alarm Reset Alarm~ 

Less than or equal to the OEL in Table 1103.1 300 1 Automatic Trouble 

Less than or equal to the refrigerant concentration level in Table 

1103.1 ~ l Manual Emergency 

TABLE 1106.5.2 MINIMUM EXHAUST RATES 

REFRIGERAN+ Qfm/se£) Q(£fm) 

~ fr.4- ~ 

~ -tt-6 ~ 

M44A &.-46 g,.-700 

R4441' -Wk ;!-2,400 

~ +..@ ¼#lG 

R44M ;g_g w,-100 

R44+A M.& W;-400 

R4MA +.G4 ±§.,000 

M5±l> +.G§ ±§.,000 

~ +.&G ¼#lG 

R1234,e(E) ~ -1+,€00 

1106.5.3 limergenc:11 ventilation system discharge. +he emergency ventilation svstem point of discharge to the atmosphere shall be located outside of the structure at not 

less Hian 15 feet (4572 mm) above the adjoining grade level and not less than 20feet (e09e mm) from any window, ventilofien opening or exit. 

1106.5.3 Mechanical ventilation. The machinery room shall have a mechanical ventilation system complying with ASH RAE 15. 

DELETE SECTION 1107 REFRIGERANT PIPING in its entirety and replace with new SECTION 1107 as follows: 

SECTION 1107 
PIPING MATERIAL 

1107.1 Piping. Refrigerant piping material shall conform to the requirements in this section. 

1107.2 Used materials. Used pipe, fittings, valves and other materials that are to be reused shall be clean and free from foreign materials and shall be approved for reuse. 

1107.3 Materials rating, Materials, joints and connections shall be rated for the operating temperature and pressure of the refrigerant system. Materials shall be suitable for the 

type of refrigerant and type of lubricant in the refrigerant system. Magnesium alloys shall not be used in contact with any halogenated refrigerants. Aluminum, zinc, magnesium 

and their alloys shall not be used in contact with R-40 (methyl chloride). 

1107.4 Piping materials standards. Refrigerant pipe shall conform to one or more of the standards listed in Table 1107.4. The exterior of the pipe shall be protected from 

corrosion and degradation. 

TABLE 1107.4 
REFRIGERANT PIPE 

PIPING MATERIAL STANDARD 
Aluminum tube ASTM B210LASTM B210M, ASTM B491LB491M 

Brass (coimer alloy) pipe ASTM B43 

Copper linesets ASTM B280, ASTM B1003 

Copper pipe ASTM B42, ASTM B302 

Copper tube' ASTM B68, ASTM B75, ASTM B88, ASTM B280, ASTM B819 

Steel pipeb ASTM A53, ASTM A106 

Steel tube ASTM A254, ASTM A334 
a. Soft annealed copper tubing larger than 13/8 inch (35 mm) O.D. shall not be used for field-assembled refrigerant piping unless it is protected from 

mechanical damage. 
b. ASTM A53, Type F steel pipe shall not be used for refrigerant lines having an operating temperature less than -20"F (-29"(). 
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1107.4.1 Steel pipe Groups A2, A3, B2, and B3. The minimum weight of steel pipe for Group A2, A3, B2 and B3 refrigerants shall be Schedule 80 for sizes 11/2 inches or less in 

diameter. 

1107.5 Pipe fittings. Refrigerant pipe fittings shall be approved for installation with the piping materials to be installed, and shall conform to one of more of the standards listed 

in Table 1107.5 or shall be listed and labeled as complying with UL 207. 

TABLE 1107.5 

REFRIGERANT PIPE FITTINGS 

FITTING MATERIAL STANDARD 
Aluminum ASTM B361 

Brass (copper alloy) ASME B16.15, ASME B16.24 

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

Steel ASTM A105, ASTM A181, ASTM Al93, ASTM A234, ASTM A420, ASTM A707 

1107.5.1 Copper brazed field swaged. The minimum and maximum cup depth of field-fabricated copper brazed swaged fitting connections shall comply with Table 1107.5.1. 

TABLE 1107.5.1 
COPPER BRAZED SWAGED CUP DEPTHS 

FITTING SIZE {inch) MINIMUM DEPTH {inch) MAXIMUM DEPTH (inch) 
1/8 0.15 0.23 

3/16 0.16 0.24 

1/4 0.17 0.26 

3/8 0.20 0.30 

1/2 0.22 0.33 

5/8 0.24 0.36 

3/4 0.25 0.38 

1 0.28 0.42 

11/4 0.31 0.47 

11/2 0.34 0.51 

2 0.40 0.60 

21/2 0.47 0.71 

3 0.53 0.80 

31/2 0.59 0.89 

4 0.64 0.96 
For SI: 1 inch~ 25.4 mm. 

1107.6 Valves. Valves shall be of materials that are compatible with the type of piping material, refrigerants and oils in the system. Valves shall be listed and labeled and rated 

for the temperatures and pressures of the refrigerant systems in which the valves are installed. 

1107.7 Flexible connectors, expansion and vibration compensators. Flexible connectors and expansion and vibration control devices shall be listed and labeled for use in 

refrigerant systems. 

DELETE SECTION 1108 FIELD TEST in its entirety and replace new SECTION 1108 as follows: 

SECTION 1108 
JOINTS AND CONNECTIONS 

1108.1 Approval. Joints and connections shall be of an approved type. Joints and connections shall be tight for the pressure of the refrigerant system when tested in accordance 

with Section 1110. 

1108.1.1 Joints between different piping materials. Joints between different piping materials shall be made with approved adapter fittings. Joints between dissimilar metallic 

piping materials shall be made with a dielectric fitting or a dielectric union conforming to dielectric tests of ASSE 1079. Adapter fittings with threaded ends between different 

materials shall be joined with thread lubricant in accordance with Section 1108.3.4. 

1108.2 Preparation of pipe ends. Pipe shall be cut square, reamed and chamfered, and shall be free from burrs and obstructions. Pipe ends shall have full-bore openings and 

shall not be undercut. 

1108.3 Joint preparation and installation. Where required by Sections 1108.4 through 1108.9, the preparation and installation of brazed, flared, mechanical, press-connect, 

soldered, threaded and welded joints shall comply with Sections 1108.3.1 through 1108.3.5. 

1108.3.1 Brazed joints. Joint surfaces shall be cleaned. An approved flux shall be applied where required by the braze filler metal manufacturer. The piping being brazed shall be 

purged of air to remove the oxygen and filled with one of the following inert gases: oxygen-free nitrogen, helium or argon. The piping system shall be prep urged with an inert 

gas for a minimum time corresponding to five volume changes through the piping system prior to brazing. The pre-purge rate shall be at a minimum velocity of 100 feet per 

minute (0.508 m/s). The inert gas shall be directly connected to the tube system being brazed to prevent the entrainment of ambient air. After the pre-purge, the inert gas 

supply shall be maintained through the piping during the brazing operation at a minimum pressure of 1.0 psi (6.89 kPa) and a maximum pressure of 3.0 psi (20.67 kPa). The joint 

shall be brazed with a filler metal conforming to AWS A5.8. 
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1108.3.2 Mechanical joints. Mechanical ioints shall be installed in accordance with the manufacturer's instructions. 

1108.3.2.1 Flared joints. Flared fittings shall be installed in accordance with the manufacturer's instructions. The flared fitting shall be used with the tube material specified by 
the fitting manufacturer. The flared tube end shall be made by a tool designed for that operation. 

1108.3.2.2 Press-connect joints. Press-connect ioints shall be installed in accordance with the manufacturer's instructions. 

1108.3.3 Soldered joints. Joint surfaces to be soldered shall be cleaned and a flux conforming to ASTM B813 shall be applied. The ioint shall be soldered with a solder conforming 
to ASTM B32. Solder ioints shall be limited to refrigerant systems using Group Al refrigerant and having a pressure of less than or equal to 200 psi (1378 kPa). 

1108.3.4 Threaded joints. Threads shall conform to ASME B1.1, ASME B1.13M, ASME B1.20.1 or ASME B1.20.3. Thread lubricant, pipe-ioint compound or thread tape shall be 
applied on the external threads only and shall be approved for application on the piping material. 

1108.3.5 Welded joints. Joint surfaces to be welded shall be cleaned by an approved procedure. Joints shall be welded with an approved filler metal. 

1108.4 Aluminum tube. Joints between aluminum tubing or fittings shall be brazed, mechanical, press-connect or welded joints conforming to Section 1108.3. 

1108.5 Brass (copper alloy) pipe. Joints between brass pipe or fittings shall be brazed, mechanical, press-connect, threaded or welded joints conforming to Section 1108.3. 

1108.6 Copper pipe. Joints between copper or copper-alloy pipe or fittings shall be brazed, mechanical, press-connect, soldered, threaded or welded ioints conforming to 
Section 1108.3. 

1108.7 Copper tube. Joints between copper or copper-alloy tubing or fittings shall be brazed, flared, mechanical, press-connect or soldered ioints. 

1108.8 Steel pipe. Joints between steel pipe or fittings shall be mechanical joints, threaded, press-connect or welded ioints conforming to Section 1108.3. 

1108.9 Steel tube. Joints between steel tubing or fittings shall be flared, mechanical, press-connect or welded ioints conforming to Section 1108.3. 

DELETE SECTION [F) 1109 PERIODIC TESTING in its entirety and replace new SECTION 1109, SECTION 1110, AND SECTION 1111 as follows: 

SECTION 1109 
REFRIGERANT PIPE INSTALIATION 

1109.1 General. Refrigerant piping installations, other than R-717 (ammonia) refrigeration systems, shall comply with the requirements of this section. The design of refrigerant piping 
shall be in accordance with ASME B31.5. 

1109.2 Piping location. Refrigerant piping shall comply with the installation location requirements of Sections 1109.2.1 through 1109.2.7. Refrigerant piping for Groups A2L and B2L 
shall also comply with the requirements of Section 1109.3. Refrigerant piping for Groups A2, A3, B2 and B3 shall also comply with the requirements of Section 1109.4. 

1109.2.1 Minimum height. Exposed refrigerant piping installed in open spaces that afford passage shall be not less than 7 feet 3 inches (2210 mm) above the finished floor. 

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: 
1. Where installed without ready access or located more than 7 feet 3 inches (2210 mm) above the finished floor. 
2. Where located within 6 feet (1829 mm) of the refrigerant unit or appliance. 

3. Where located in amachinery room complying with Section 1105. 
4. 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. 

1109.2.3 Prohibited locations. Refrigerant piping shall not be installed in any of the following locations: 
1. Exposed within a fire-resistance-rated exit access corridor. 
2. Exposed within an interior exit stairway. 
3. Within an interior exit ramp. 
4. Within an exit passageway. 
5. Within an elevator, dumbwaiter or other shaft containing a moving obiect. 

1109.2.4 Piping in concrete floors. Refrigerant piping installed in concrete floors shall be encased in pipe, conduit or ducts. The piping shall be protected to prevent damage from 
vibration, stress and corrosion. 

1109.2.5 Refrigerant pipe shafts. Refrigerant piping that penetrates two or more floor/ceiling assemblies shall be enclosed in a fire-resistance-rated shaft enclosure. The fire
resistance-rated shaft enclosure shall comply with Section 713 of the International Building Code. 

Exceptions: 
1. Systems using R-718 refrigerant (water). 
2. Piping in adirect system using Group Al refrigerant where the refrigerant quantity does not exceed the limits ofTable 1103.1 for the smallest occupied space through which the piping passes. 
3. Piping located on the exterior of the building where vented to the outdoors. 
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1109.2.6 Exposed piping surface temperature. Exposed piping with ready access to nonauthorized personnel having surface temperatures greater than 120°F (49°C) or less than 
5°F (-15°C) shall be protected from contact or shall have thermal insulation that limits the exposed insulation surface temperature to a range of 5°F (-15°C) to 120°F (49°C). 

1109.2.7 Pipe identification. Refrigerant pipe located in areas other than the room or space where the refrigerating equipment is located shall be identified. The pipe 
identification shall be located at intervals not exceeding 20 feet (6096 mm) on the refrigerant piping or pipe insulation. The minimum height of lettering of the identification 
label shall be 1

/, inch (12.7 mm). The identification shall indicate the refrigerant designation and safety group classification of refrigerant used in the piping system. For Group A2L 
and B2L refrigerants, the identification shall also include the following statement: "WARNING - Risk of Fire. Flammable Refrigerant." For Group A2, A3, B2 and B3 refrigerants, 
the identification shall also include the following statement: "DANGER-Risk of Fire or Explosion. Flammable Refrigerant." For any Group B refrigerant, the identification shall 
also include the following statement: "DANGER-Toxic Refrigerant." 

1109.3 Installation requirements for Group A2L. A2, A3, B2L, B2, or B3 refrigerant. Piping systems using Group A2L, A2, A3, B2L, B2, or B3 refrigerant shall comply 
with the requirements of Sections 1109.3.1 and 1109.3.2. 

1109.3.1 Pipe protection. In addition to the requirements of Section 305.5, aluminum, copper and steel tube used for Group A2, A3, B2L. B2, and B3 refrigerants and located 
in concealed locations where tubing is installed in studs, ioists, rafters or similar member spaces, and located less than 11/, inches (38 mm) from the nearest edge of the 
member, shall be continuously protected by shield plates. Protective steel shield plates having a minimum thickness of0.05 75 inch (1.46 mm) (No. 16gage) shall cover the 
area of the tube plus the area extending not less than 2 inches (51 mm) beyond both sides of the tube. 

1109.3.2 Shaft ventilation. Refrigerant pipe shafts with systems using Group A2L or B2L refrigerant shall be naturally or mechanically ventilated. Refrigerant pipe shafts with 
one or more systems using any Group A2, A3, B2, or B3 refrigerant shall be continuously mechanically ventilated and shall include a refrigerant detector. The shaft ventilation 
exhaust outlet shall comply with Section 501.3.1. Naturally ventilated shafts shall have a pipe, duct or conduit not less than 4 inches (102 mm) in diameter that connects to the 
lowest point of the shaft and extends to the outdoors. The pipe, duct or conduit shall be level or pitched downward to the outdoors. Mechanically ventilated shafts shall have a 
minimum airflow velocity in accordance with Table 1109.3.2. The mechanical ventilation shall be continuously operated or activated by a refrigerant detector. Systems utilizing 
a refrigerant detector shall activate the mechanical ventilation at a maximum refrigerant concentration of 25 percent of the lower flammable limit of the refrigerant. The 
detector, or a sampling tube that draws air to the detector, shall be located in an area where refrigerant from a leak will concentrate. The shaft shall not be required to be 
ventilated for double-wall refrigerant pipe where the interstitial space of the double-wall pipe is vented to the outdoors. 

TABLE 1109.3.2 
SHAFT VENTIIATION VELOCITY 

CROSS-SECTIONAL AREA OF SHAFT (square inches) MINIMUM VENTILATION VELOCITY (feet per minute) 
:e; 20 100 

> 20 < 250 200 
> 250 < 1,250 300 

> 1,250 400 
For SI: 1 square inch= 645 mm2, 1 foot per minute= 0.0058 mis. 

1109.4 Refrigerant pipe penetrations. The annular space between the outside of a refrigerant pipe and the inside of a pipe sleeve or opening in a building envelope wall, floor or 
ceiling assembly penetrated by a refrigerant pipe shall be sealed in an approved manner with caulking material or foam sealant or closed with agasketing system. The caulking 
material. foam sealant or gasketing system shall be designed for the conditions at the penetration location and shall be compatible with the pipe, sleeve and building materials in 
contact with the sealing materials. Refrigerant pipes penetrating fire-resistance-rated assemblies or membranes offire-resistance-rated assemblies shall be sealed or closed in 
accordance with Section 714 of the International Building Code. 

1109.5 Stress and strain. Refrigerant piping shall be installed so as to prevent strains and stresses that exceed the structural strength of the pipe. Where necessary, provisions shall be 
made to protect piping from damage resulting from vibration, expansion, contraction and structural settlement. 

1109.6 Stop valves. Stop valves shall be installed in specified locations in accordance with Sections 1109.6.1 and 1109.6.2. Stop valves shall be supported in accordance with Section 
1109.6.3 and identified in accordance with Section 1109.6.4. 
Exceptions: 

1. Systems that have a refrigerant pumpout function capable of storing the entire refrigerant charge in a receiver or heat exchanger. 
2. Systems that are equipped with provisions for pumping out the refrigerant using either portable or permanently installed refrigerant recovery equipment. 
3. Self-contained listed and labeled systems. 

1109.6.1 Refrigerating systems containing more than 6.6 pounds (3.0 kg) of refrigerant. Stop valves shall be installed in the following locations on refrigerating systems containing 
more than 6.6 pounds (3.0 kg) of refrigerant: 

1. The suction inlet of each compressor, compressor unit or condensing unit. 
2. The discharge outlet of each compressor, compressor unit or condensing unit. 
3. The outlet of each liquid receiver. 

1109.6.2 Refrigerating systems containing more than 100 pounds (45 kg) of refrigerant. In addition to stop valves required by Section 1109.6.1, systems containing more than 100 
pounds (45 kg) of refrigerant shall have stop valves installed in the following locations: 

1. Each inlet of each liquid receiver. 
2. Each inlet and each outlet of each condenser where more than one condenser is used in parallel. 
Exceptions: 

1. Stop valves shall not be required at the inlet of a receiver in a condensing unit nor at the inlet of a receiver that is an integral part of the condenser. 
2. Systems utilizing nonpositive displacement compressors. 

1109.6.3 Stop valve support. Stop valves shall be supported to prevent detrimental stress and strain on the refrigerant piping system. The piping system shall not be utilized to support 
stop valves on copper tubing or aluminum tubing 1 inch (25.4 mm) outside diameter or larger. 

1109.6.4 Identification. Stop valves shall be identified where their intended purpose is not obvious. Where valves are identified by a numbering or lettering system, legend(s) or key(s) for the 
valve identification shall be located in the room containing the indoor refrigeration equipment. The minimum height of lettering of the identification label shall be 1/2 inch (12.7 mm). 
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SECTION 1110 
REFRIGERATION PIPING SYSTEM TEST 

1110.1 General. Refrigerant piping systems, other than R-717 (ammonia) refrigeration systems, that are erected in the field shall be pressure tested for strength and leak tested for tightness, in 
accordance with the requirements of this section, after installation and before being placed in operation. Tests shall include both the high- and low-pressure sides of each system. 

Exception: Listed and labeled equipment, including compressors, condensers, vessels, evaporators, gas bulk storage tanks, safety devices, pressure gauges and control mechanisms, 
shall not be required to be tested. 

1110.2 Exposure of refrigerant piping system. Refrigerant pipe and joints installed in the field shall be exposed for visual inspection and testing prior to being covered or enclosed. 

1110.3 Test gases. The medium used for pressure testing the refrigerant system shall be one of the following inert gases: oxygen-free nitrogen, helium, 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. 

1110.3.1 Test gases not permitted. 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. 

1110.4 Test apparatus. The means used to pressurize the refrigerant piping system shall have on its outlet side atest pressure measuring device and either apressure-limiting device or a 
pressure-reducing device. The test pressure measuring device shall have an accuracy of+3 percent or less of the test pressure and shall have aresolution of 5 percent or less of the test pressure. 

1110.5 Piping system strength test. Refrigerating system components and refrigerant piping shall be tested in accordance with ASME B31.5 or this section. Separate tests 
for isolated portions of the system are permitted provided that all required portions are tested at least once. Pressurize with test gas for a minimum of 10 minutes to not less 
than the lower of (a) the lowest design pressure for any system component, or (bl the lowest value of set pressure for any pressure relief devices in the system. The design 
pressures for determination of test pressure shall be the pressure identified on the label nameplate of the condensing unit, compressor, compressor unit, pressure vessel, or 
other system component with a nameplate. A passing test result shall have no rupture or structural failure of any system component or refrigerant piping. Refrigerant piping 
and tubing greater than 3/4 inches in diameter shall be tested in accordance with ASH RAE 15. 

1110.6 Contractor or engineer declaration. The installing contractor or registered design professional of record shall issue acertificate of test to the code official for all systems containing 55 
pounds (25 kg) or more of refrigerant. The certificate shall give the test date, name of the refrigerant, test medium and the field test pressure applied to the high-pressure side and the low-pressure 
side of the system. The certification of test shall be signed by the installing contractor or registered design professional and shall be made part of the public record. 

[Fl SECTION 1111 
PERIODIC TESTING 

[F] 1111.1 Testing required. The following emergency devices and systems shall be periodically tested in accordance with the manufacturer's instructions and as required by 
the code official: 
1. Treatment and flaring systems. 
2. Valves and appurtenances necessary to the operation of emergency refrigeration control boxes. 
3. Fans and associated equipment intended to operate emergency ventilation systems. 
4. Detection and alarm systems. 

CHAPTER 15: REFERENCED STANDARDS 

ASHRAE ASHRAE 
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Appliances with an Incorporated or Remote Refrigerant Unit or Compressor 
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