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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.
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).
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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).
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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
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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)
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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.

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.
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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). ASHRAFE Standard 34
provides a Qasis upon which to compare the relative safety of refrigerants.

TLV-TWA ig the "time-weighted average concentration for a normal 8-h workday and“a 40-hf work week, to
which nearly all workers may be repeatedly exposed, day after day, without adversg-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 fequirements 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 aif 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 Hlammability

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 apd 25 °C, and
modified as follows:

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

b. A malfch is to be-sé€cured between the electrodes and electrically ignited.

c. All samples are'to be introduced as vapor.

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 °Cand 66 °C £ 1 °C to
simulate evaporator and condenser conditions.
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