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  Foreword— Refrigerants and refrigerant mixtures that might contain CFCs, HCFCs, HFCs, and hydrocarbons are

being considered for introduction into the automotive aftermarket as retrofit refrigerants to service some of the
existing motor vehicles equipped with CFC-12 (R-12) mobile air-conditioning (A/C) systems.  This document
provides criteria for determining the acceptability of candidate retrofit refrigerants to replace CFC-12 (R-12) in
mobile A/C systems originally designed to use CFC-12 (R-12).

1. Scope— The purpose of this SAE Recommended Practice is to provide criteria for determining the
acceptability of candidate retrofit refrigerants to replace CFC-12 (R-12) in mobile A/C systems originally
designed to use CFC-12 (R-12).

2. References

2.1 Applicable Publications— The following publications form a part of this specification to the extent specified
herein.  Unless otherwise indicated, the latest issue of SAE publications shall apply.

2.1.1 SAE PUBLICATIONS— Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J639— Safety and Containment of Refrigerant for Mechanical Vapor Compression Systems Used for
Mobile Air-Conditioning Systems

SAE J1627— Rating Criteria for Electronic Refrigerant Leak Detectors
SAE J1628— Technician Procedure for Using Electronic Refrigerant Leak Detector for Service of Mobile

Air-Conditioning Systems
SAE J1658— Alternate Refrigerant Consistency Criteria for Use in Mobile Air-Conditioning Systems
SAE J1659— Vehicle Testing Requirements for Replacement Refrigerant for CFC-12 (R-12) Mobile Air-

Conditioning Systems
SAE J1660— Fittings and Labels for Retrofit of CFC-12 (R-12) Mobile Air-Conditioning Systems to

HFC-134a (R-134a)
SAE J1661— Procedure for Retrofitting CFC-12 (R-12) Mobile Air-Conditioning Systems to HFC-134a

(R-134a)
SAE J1662— Material Compatibility With Alternate Refrigerants
SAE J1989— Recommended Service Procedure for the Containment of CFC-12 (R-12)
SAE J1990— Extraction and Recycle Equipment for Mobile Automotive Air-Conditioning Systems
SAE J1991— Standard of Purity for Use in Mobile Air-Conditioning Systems
SAE J2064— HFC-134a (R-134a) Refrigerant Automotive Air-Conditioning Hose
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  SAE J2099— Standard of Purity for Recycled HFC-134a (R-134a) for Use in Mobile Air-Conditioning Systems
SAE J2196— Service Hose for Automotive Air-Conditioning
SAE J2197— HFC-134a (R-134a) Service Hose Fittings for Automotive Air-Conditioning Service Equipment
SAE J2209— Extraction Equipment for Mobile Automotive Air-Conditioning Systems
SAE J2210— HFC-134a (R-13a) Recycling Equipment for Mobile Air-Conditioning Systems
SAE J2211— Recommended Service Procedure for the Containment of HFC-134a (R-134a)

2.1.2 ASHRAE PUBLICATION— Available from ASHRAE, 1791 Tullie Circle, N.E., Atlanta, GA 30329.

ASHRAE Standard 34— Number Designation and Safety Classification of Refrigerants

2.1.3 ASTM PUBLICATIONS— Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM D 2670-81— Method for Measuring Wear Properties of Fluid Lubricants (Falex Method)
ASTM E 681-85— Test Method for Limits of Flammability of Chemicals

2.1.4 ACGIH PUBLICATION— Available from American Conference of Governmental Industrial Hygienists,
6500 Glenway Avenue, Building D-7, Cincinnati, OH 45211.

Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposure Indices

2.1.5 OSHA PUBLICATION— Available from the Superintendent of Documents, U.S. Government Printing Office,
Washington, DC 20402.

OSHA Hazard Communication Standard (29 CFR 1910.1200)

3. General Requirements

3.1 Retrofit refrigerants shall, in addition to meeting the requirements of this document, meet the requirements of
SAE J1658, J1659, and J1662.

3.2 For each refrigerant candidate, a recommended companion lubricant shall be identified.

3.3 Each retrofit refrigerant candidate shall be accompanied by a recommended retrofit procedure written in
sufficient detail to allow automotive service technicians to successfully retrofit any vehicle for which the
candidate refrigerant is marketed from CFC-12 (R-12) to the candidate refrigerant.  Such procedure shall take
into consideration, and offer a remedy for, any incompatibility of the refrigerant and/or lubricant with typical A/C
system materials of construction.  (Refer to SAE J1658, J1659, J1660, J1661, and J1662 for additional retrofit
requirements.)

4. Noncompliance with Acceptance Criteria

4.1 Failure to meet the requirements of Sections 5, 6, and 7 shall be cause for rejection of the candidate refrigerant
as a suitable mobile A/C refrigerant.

4.2 Failure to meet the acceptance criteria of any remaining section shall require documentation in the
accompanying retrofit procedure of such failure and the remedial action necessary to overcome the deficiency.

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
65

7_
20

11
04

https://saenorm.com/api/?name=34c1b590549e6f90ff43fa63ca3b5326


SAE J1657 Stabilized APR2011 Page 4 of 6 
 
  
5. Refrigerant Properties— Safety

5.1 Refrigerant Toxicity

5.1.1 The refrigerant shall be listed on the U.S. EPA's Chemical Inventory List as required by the Toxic Substance
Control Act (TSCA).  To obtain this listing, the refrigerant manufacturer must provide EPA with sufficient
toxicological information for the EPA to determine that the material can be sold commercially.

5.1.2 The refrigerant shall have a Threshold Limit Value-Time Weighted Average (TLV-TWA), or equivalent
exposure limit, meeting the requirements of the U.S. EPA Significant New Alternatives Program for mobile
A/C application.  For refrigerant blends, this criterion must be met, as formulated and under "worst case"
fractionation scenarios described in the flammability section (5.2.2 and 5.2.4).  ASHRAE Standard 34
provides a basis upon which to compare the relative safety of refrigerants.

TLV-TWA is the "time-weighted average concentration for a normal 8-h workday and a 40-h work week, to
which nearly all workers may be repeatedly exposed, day after day, without adverse effect" (from American
Conference of Governmental Industrial Hygienists).

5.1.3 SAFETY CRITERIA

5.1.3.1 The refrigerant must be accompanied by a Material Safety Data Sheet (MSDS), which provides the
minimum requirements specified by OSHA's Hazard Communication Standard (29 CFR 1910.1200).

5.1.3.2 Beyond those criteria listed previously, the refrigerant candidate must be capable of being handled safely in
mobile air conditioning service facilities when such facilities are employing the safety and handling
practices used for CFC-12 (R-12) or HFC-134a (R-134a).  Safety considerations should include, but not be
limited to, those specified in SAE J639.

5.2 Refrigerant Flammability

5.2.1 DETERMINATION OF FLAMMABILITY OF THE REFRIGERANT OR REFRIGERANT BLEND

5.2.1.1 The test method to be used is ASTM E 681-85, conducted at atmospheric pressure and 25 °C, and
modified as follows:

a. A magnetically driven agitator, as shown in Figure 1 of ASTM E 681-85, shall be substituted for the
stirring bar.

b. A match is to be secured between the electrodes and electrically ignited.
c. All samples are to be introduced as vapor.

NOTE— These modifications are basically those recommended by the Halogenated Hydrocarbons
Committee of the Compressed Gas Association in their deliberations to develop a standard
procedure for flammability.

5.2.1.2 The use of this method results in a diagram or chart that defines the flammable and nonflammable regions
of mixtures of the refrigerant or refrigerant blend with any concentration of air.

5.2.2 DETERMINATION OF THE EFFECTS OF REFRIGERANT FRACTIONATION ON THE FLAMMABILITY OF A BLEND REFRIG-
ERANT DUE TO VAPOR LEAKAGE FROM SERVICE EQUIPMENT OR THE A/C SYSTEM

5.2.2.1 The following testing shall be performed at two refrigerant temperatures: 2 °C ± 1 °C and 66 °C ± 1 °C to
simulate evaporator and condenser conditions.
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