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that may serve to guide the industry. The creation of ASHRAE Standards and Guidelines is determined by the need for them, and conformance
to them is completely voluntary.
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(This foreword is not part of this standard. It is merely informative and does not contain
requirements necessary for conformance to the standard. It has not been processed
according to the ANSI requirements for a standard and may contain material that has
not been subject to public review or a consensus process. Unresolved objectors on infor-
mative material are not offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

Addendum c corrects errors in several RCL values found in Tables 4-1 and 4-2.   
Note: In this addendum, changes to the current standard are indicated in the text by under-

lining (for additions) and strikethrough (for deletions) unless the instructions specifically men-
tion some other means of indicating the changes.    

Addendum c to Standard 34-2019

Modify Table 4-1 as shown.

Table 4-1 Refrigerant Data and Safety Classifications

Refrigerant
Number Chemical Namea,b

Chemical 
Formulaa

OELf, 
ppm v/v

Safety
Group

RCLc Highly Toxic 
or Toxicd

Under Code 
Classification(ppm v/v) (lb/Mcf) (g/m3)

Methane Series

11 trichlorofluoromethane CCl3F 1000 A1 1100 0.39 6.26.1 Neither

[ . . . ]

Ethane Series

[ . . . ]

142b 1-chloro-1,1-difluoroethane CH3CClF2 1000 A2  20,000 5.1 8382 Neither

143a 1,1,1-trifluoroethane CH3CF3 1000 A2L 21,000 4.54.4 70 Neither

[ . . . ]

170 ethane CH3CH3 1000 A3 7000 0.54 8.78.6 Neither

[ . . . ]

Propane

[ . . . ]

290 propane CH3CH2CH3 1000 A3 5300 0.560.59 9.5 Neither

Cyclic Organic Compounds

C318 octafluorocyclobutane -(CF2)4- 1000 A1 80,000 41 660650 Neither

Miscellaneous Organic Compounds

hydrocarbons

[ . . . ]

600a 2-methylpropane (isobutane) CH(CH3)2CH3 1000 A3 4000 0.59 9.69.5 Neither

Unsaturated Organic Compounds

1130(E) trans-1,2-dichloroethene CHCl=CHCl 200 B1B2 1001000 0.25 4 Neither

[ . . . ]

1224yd(Z)
(Z)-1-chloro-2,3,3,3-
tetrafluoropropene

CF3CF=CHCl 1000 A1 60,000 23 360370 Neither

[ . . . ]

1234yf 2,3,3,3-tetrafluoro-1-propene CF3CF=CH2 500 A2L 16,000 4.74.5 75 Neither

1234ze(E) trans-1,3,3,3-tetrafluoro-1-propene CF3CH=CFH 800 A2L 16,000 4.7 7576 Neither

[ . . . ]

1336mzz(Z) cis-1,1,1,4,4,4-hexaflouro-2-butene CF3CHCHCF3 500 A1 13,000 5.45.2 8784 Neither
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2 ANSI/ASHRAE Addendum c to ANSI/ASHRAE Standard 34-2019

Modify Table 4-2 as shown.

Table 4-2 Data and Safety Classifications for Refrigerant Blends

Refrigerant
Number Composition (Mass%) Composition Tolerances

OELh, 
ppm v/v

Safety 
Group

RCLa Highly Toxic 
or Toxicf

Under Code 
Classification(ppm v/v) (lb/Mcf) (g/m3)

Zeotropes

[ . . . ]

401B R-22/152a/124 (61.0/11.0/28.0) (±2.0/+0.5, –1.5/±1.0) 1000 A1 30,000 7.2 120110 Neither

[ . . . ]

403Bg R-290/22/218 (5.0/56.0/39.0) (+0.2, –2.0/±2.0/±2.0) 1000 A1 70,000
68,000

18 290 Neither

[ . . . ]

406A R-22/600a/142b (55.0/4.0/41.0) (±2.0/±1.0/±1.0) 1000 A2 21,000 4.7 2575 Neither

[ . . . ]

408Ag R-125/143a/22 (7.0/46.0/47.0) (±2.0/±1.0/±2.0) 1000 A1 95,000
94,000

21 340330 Neither

[ . . . ]

410Bi R-32/125 (45.0/55.0) (±1.0/±1.0) 1000 A1 140,000 27 430 Neither

411Ae R-1270/22/152a (1.5/87.5/11.0) (+0.0, –1.0/+2.0, –0.0/
+0.0, –1.0)

990
970

A2 14,000 2.9 46 Neither

411Be R-1270/22/152a (3.0/94.0/3.0) (+0.0, –1.0/+2.0, –0.0/
+0.0, –1.0)

980
940

A2 13,000 2.8 45 Neither

[ . . . ]

413A R-218/134a/600a (9.0/88.0/3.0) (±1.0/±2.0/+0.0, –1.0) 1000 A2 22,000 5.8 9493 Neither

[ . . . ]

414B R-22/124/600a/142b 
(50.0/39.0/1.5/9.5)

(±2.0/±2.0/±0.5/+0.5,
–1.0)

1000 A1 23,000 6.0 9596 Neither

[ . . . ]

417Ae R-125/134a/600 (46.6/50.0/3.4) (±1.1/±1.0/+0.1, –0.4) 1000 A1 13,000 3.5 5655 Neither

417B R-125/134a/600 (79.0/18.3/2.7) (±1.0/±1.0/+0.1, –0.5) 1000 A1 15,000 4.3 7069 Neither

[ . . . ]

420A R-134a/142b (88.0/12.0) (+1.0, –0.0/+0.0, –1.0) 1000 A1 45,000
44,000

12 190180 Neither

[ . . . ]

423A R-134a/227ea (52.5/47.5) (±1.0/±1.0) 1000 A1 59,000 19 310300 Neither

424Ae R-125/134a/600a/600/601a 
(50.5/47.0/0.9/1.0/0.6)

(±1.0/±1.0/+0.1, –0.2/
+0.1, +0.2/+0.1, –0.2)

970990 A1 23,000 6.2 100 Neither

[ . . . ]

428A R-125/143a/290/600a 
(77.5/20.0/0.6/1.9)

(±1.0/±1.0/+0.1, –0.2/
+0.1, –0.2)

1000 A1 83,000
84,000

23 370 Neither

[ . . . ]

431A R-290/152a (71.0/29.0) (±1.0/±1.0) 1000 A3 5500 0.690.68 11 Neither

432A R-1270/E170 (80.0/20.0) (±1.0/±1.0) 700550 A3 1200 0.13 2.12.2 Neither

433A R-1270/290 (30.0/70.0) (±1.0/±1.0) 880760 A3 3100 0.34 5.5 Neither

433B R-1270/290 (5.0/95.0) (±1.0/±1.0) 950 A3 4500
3500

0.510.39 8.16.3 Neither

433C R-1270/290 (25.0/75.0) (±1.0/±1.0) 790 A3 3600
3700

0.41 6.66.5 Neither
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[ . . . ]

436C R-290/600a (95.0/5.0) (±1.2/±1.2) 9901000 A3 5000 0.57 9.1 Neither

437A R-125/134a/600/601
(19.5/78.5/1.4/0.6)

(+0.5, –1.8/+1.5, –0.7/
+0.1, –0.2/+0.1, –0.2)

990 A1 19,000 5.05.1 82 Neither

[ . . . ]

439A R-32/125/600a (50.0/47.0/3.0) (±1.0/±1.0/±0.5) 9901000 A2 26,000 4.7 76 Neither

[ . . . ]

443A R-1270/290/600a (55.0/40.0/5.0) (±2.0/±2.0/±1.2) 580640 A3 1700 0.19 3.1 Neither

[ . . . ]

444B R-32/152a/1234ze(E)
(41.5/10.0/48.5)

(±1.0/±1.0/±1.0) 890930 A2L 23,000 4.3 69 Neither

[ . . . ]

447A R-32/125/1234ze(E)
(68.0/3.5/28.5)

(+1.5, –0.5/+1.5, –0.5/
+1.0, –1.0)

900960 A2L 16,000 2.6 42 Neither

447B R-32/125/1234ze(E)
(68.0/8.0/24.0)

(+1.0, –2.0/+2.0, –1.0/
+1.0, –2.0)

970 A2L 30,000
16,000

232.6 36042 Neither

448A R-32/125/1234yf/134a/
1234ze(E)
(26.0/26.0/20.0/21.0/7.0)

(+0.5, –2.0/+2.0, –0.5/
+0.5, –2.0/+2.0, –1.0/
+0.5, –2.0)

890860 A1 110,000 24 390 Neither

449A R-32 /125 /1234yf /134a
(24.3/24.7/25.3/25.7)

(+0.2, –1.0/+1.0, –0.2/
+0.2, –1.0/+1.0, –0.2)

830840 A1 100,000 23 370 Neither

[ . . . ]

451A R-1234yf/134a (89.8/10.2) (±0.2/±0.2) 520530 A2L 18,000 5.35.0 81 Neither

451B R-1234yf/134a (88.8/11.2) (±0.2/±0.2) 530 A2L 18,000 5.35.0 81 Neither

452A R-32/125/1234yf (11.0/59.0/
30.0)

(±1.7/±1.8/+0.1, –1.0) 780790 A1 10,000
100,000

27 440 Neither

452B R-32/125/1234yf (67.0/7.0/26.0) (±2.0/±1.5/±2.0) 870 A2L 30,000 234.8 36077 Neither

452C R-32/125/1234yf (12.5/61.0/
26.5)

(+0.5, –1.5/±1.0/+0.5,
–1.5)

800810 A1 100,000 27 430 Neither

[ . . . ]

454A R-32/1234yf (35.0/65.0) (+2.0/–2.0, +2.0/–2.0) 690 A2L 16,000 283.2 45052 Neither

454B R-32/1234yf (68.9/31.1) (+1.0/–1.0, +1.0/–1.0) 850 A2L 19,000 223.1 36049 Neither

454C R-32/1234yf (21.5/78.5) (±2.0/±2.0) 620 A2L 19,000 294.4 46071 Neither

455A R-744/32/1234yf (3.0/21.5/75.5) (+2.0, –1.0/+1.0, –2.0/
±2.0)

650 A2L 30,000
22,000

234.9 38079 Neither

[ . . . ]

457A R-32/1234yf/152a (18.0/70.0/
12.0)

(+0.5, –1.5/+0.5, –1.5/
+0.1, –1.9)

650 A2L 15,000 253.4 40054 Neither

[ . . . ]

459A R-32/1234yf/1234ze(E)
(68.0/26.0/6.0)

(+0.5, –1.5/±2.0/+1.5,
–0.5)

870 A2L 27,000 234.3 36069 Neither

459B R-32/1234yf/1234ze(E)
(21.0/69.0/10.0)

(+0.5, –1.0/±2.0/±1.0) 640 A2L 16,000
25,000

305.8 47092 Neither

460A R-32/125/134a/1234ze(E)
(12.0/52.0/14.0/22.0)

(±1.0/±1.0/±1.0/±1.0) 650950 A1 92,000 24 380 Neither

Azeotropesb

500 R-12/152a (73.8/26.2) 1000 A1 30,000
29,000

7.67.4  120 Neither

Table 4-2 Data and Safety Classifications for Refrigerant Blends (Continued)

Refrigerant
Number Composition (Mass%) Composition Tolerances

OELh, 
ppm v/v

Safety 
Group

RCLa Highly Toxic 
or Toxicf

Under Code 
Classification(ppm v/v) (lb/Mcf) (g/m3)
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[ . . . ]

507Ad,i R-125/143a (50.0/50.0) 1000 A1 130,000 32 520510 Neither

[ . . . ]

509Ad,g R-22/218 (44.0/56.0) 1000 A1 75,000 24 390380 Neither

[ . . . ]

515A R-1234ze(E)/227ea (88.0/12.0) (+1.0, –2.0/+2.0, –1.0) 810 A1 62,000
63,000

19 300 Neither

516A R-1234yf/134a/152a 
(77.5/8.5/14.0)

(±1.4/+0.5, –1.5/+0.1,
–1.9)

590 A2L 27,000
13,000

7.03.2 11052 Neither

Table 4-2 Data and Safety Classifications for Refrigerant Blends (Continued)

Refrigerant
Number Composition (Mass%) Composition Tolerances

OELh, 
ppm v/v

Safety 
Group

RCLa Highly Toxic 
or Toxicf

Under Code 
Classification(ppm v/v) (lb/Mcf) (g/m3)
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment.
ASHRAE’s members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of
the systems and components in their responsibility while maximizing the beneficial effects these systems provide,
consistent with accepted Standards and the practical state of the art.

ASHRAE’s short-range goal is to ensure that the systems and components within its scope do not impact the
indoor and outdoor environment to a greater extent than specified by the Standards and Guidelines as established by
itself and other responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive Technical Committee structure,
continue to generate up-to-date Standards and Guidelines where appropriate and adopt, recommend, and promote
those new and revised Standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date Standards and design considerations as the
material is systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and
will seek out and disseminate information from other responsible organizations that is pertinent, as guides to updating
Standards and Guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the
system’s intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and
energy transportation will be considered where possible. Recommendations concerning energy source selection
should be made by its members.
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About ASHRAE

Founded in 1894, ASHRAE is a global professional society committed to serve humanity by advancing the arts and
sciences of heating, ventilation, air conditioning, refrigeration, and their allied fields. 

As an industry leader in research, standards writing, publishing, certification, and continuing education, ASHRAE
and its members are dedicated to promoting a healthy and sustainable built environment for all, through strategic
partnerships with organizations in the HVAC&R community and across related industries. 

To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards, and
connect on LinkedIn, Facebook, Twitter, and YouTube.

Visit the ASHRAE Bookstore

ASHRAE offers its Standards and Guidelines in print, as immediately downloadable PDFs, and via ASHRAE Digital
Collections, which provides online access with automatic updates as well as historical versions of publications.
Selected Standards and Guidelines are also offered in redline versions that indicate the changes made between the
active Standard or Guideline and its previous version. For more information, visit the Standards and Guidelines
section of the ASHRAE Bookstore at www.ashrae.org/bookstore.

IMPORTANT NOTICES ABOUT THIS STANDARD

To ensure that you have all of the approved addenda, errata, and interpretations for this
Standard, visit www.ashrae.org/standards to download them free of charge.

Addenda, errata, and interpretations for ASHRAE Standards and Guidelines are no longer
distributed with copies of the Standards and Guidelines. ASHRAE provides these addenda,
errata, and interpretations only in electronic form to promote more sustainable use of
resources.
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