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1. Scope—The purpose of this SAE Recommended Practice is to establish the specific criteria for the selection
of a replacement refrigerant for mobile CFC-12 (R-12) air-conditioning (A/C) systems. This document
provides guidelines for qualifying candidate refrigerant. The requirements include laboratory and field testing.
The alternate refrigerant shall provide comparable system performance as CFC-12 (R-12) as defined herein.
The vehicle testing shall be conducted on representative vehicle manufacturer's product line, in which the
refrigerant is intended to be used, such as cycling clutch orifice tube, constant run orifice tube, cycling clutch
expansion valve, or continuous run expansion valve refrigerant system.

This document is complete only when combined with the requirements of SAE J1657.
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 J51—Automotive Air-Conditioning Hoses

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

SAE J1657—Selection Criteria for Retrofit Refrigerants to Replace CFC-12 (R-12) in Mobile Air-
Conditioning Systems

SAE J1658—Alternate Refrigerant Consistency Criteria for Use in Mobile Air-Conditioning Systems

SAE J2064—HFC-134a (R-134a) Refrigerant Automotive Air-Conditioning Hose

3. Vehicle Testing

3.1 The refrigerant shall be tested in mobile A/C systems that are representative of current industry technology
such as, but not limited to:

3.1.1  That control refrigerant flow by an expansion valve or orifice tube device.

3.1.2 That control evaporator operation, to prevent freeze-up, by cycling, continuous operation or varying the
capacity of the compressor.
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3.1.3 That the testing shall include a representative sample of systems which the replacement refrigerant would be
considered for use as an alternate in a mobile A/C system.

3.1.4 The A/C system shall be inspected and qualified to represent the manufacturer's original design intent for
system components, controls, and CFC-12 (R-12) system refrigerant charge.

3.2 The rating for the replacement refrigerant shall be compared to the performance with the CFC-12 (R-12)
refrigerant as defined for:

3.2.1 System operating pressures.

3.2.2 System operating temperatures.

3.2.3 Refrigerant system charge amount.

3.2.4 If the system has a cycling clutch control, and to maintain the expected compressor clutch durability, the
cycle rate, when in excess of four per minute, shall not exceed 125% of the CFC-12 (R-12) rate under any
weather load conditions as defined in 7.1.4.

3.2.5 The vehicle after qualification shall be tested with the released CFC-12 (R-12) refrigerant to establish the
baseline data. The same vehicle after the necessary retrofit will be tested with the alternate refrigerant for
comparison to the CFC-12 (R-12) performance data. This vehicle testing sequence, or comparable A/C
system manufacturer's test, is required for compliance as appropriate in Sections 4, 5, and 6 of this
document.

4. Climatic Chamber Testing Requirements

4.1 The refrigerant shall be tested in a mobile A/C system under controlled conditions, such as an environmental
test chamber, and the comparison results shall be reported.

411 The test chamber shall be able to control vehicle and wind speed +2 km/h, temperature +1.0 °C, and
humidity £1.5% RH.

4.1.1.1  The test chamber shall be maintained at 40 °C and 40% relative humidity.

4.1.1.2  The test chamber shall have a vehicle dynamometer which can impose the representative vehicle engine
road load conditions.

4.1.2 The vehicle's representation of the various system designs, as noted in Section 3, shall be qualified to
represent original production design released material (e.g., OEM production/service parts).

4.1.3 Instrumentation on the vehicle required for data collection shall include:
4.1.3.1  A/C system high and low side pressures.
4.1.3.2 System Temperatures

a. Vehicle front inlet grille

b. Evaporator inlet air
¢. Average outlet temperature of all panel A/C outlets

4.1.3.3 System air distribution motor voltage.
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