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Alternate Refrigerant Consistency Criteria for Use in
Mobile Air-Conditioning Systems
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as retrofit

This SAE R¢gcommended Practice applies to refrigerant blends (multicomponent refrigerants)
efrigerants to replace CFC-12 (R-12) in mobile air-conditioning((A/C) syste

composition| of non-azeotropic refrigerant mixtures changes as refrigerant(is-lost, either th
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ting
containers which meet the appropriate safety requirements (e.g., DOT and/or U

"Al.and A2," shall be filled, to 80% maximum capacity, containing the specified re
maintained at a 24 °C ambient £ 1 °C for 24 h.

ICATIONS—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15094
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3.2
transfer and

sample refrigerant in the vapor state.

Container Al shall be used to transfer and sample refrigerant in the liquid state. Container A2 shall be used to
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3.2.1

3.3

Collected |in Ice Bath ..3_2.. "§4" |

3.3.1

3.3.2

3.3.3

Prior to start of testing, a small amount of refrigerant from both containers "A1" and "A2" shall be taken in the
liquid and vapor phase, respectively, and analyzed using a gas chromatograph to determine original
composition of liquid and vapor.

The containers shall be connected, with the appropriate valves and hoses, so that the contents of containers
Al and A2 can be transferred to empty containers, identified as "B1" and "B2," respectively, and also with the
ability to withdraw a 1 kg sample at various container weights into a third set of containers generally identified
as "S" (Figure 1).
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FIGURE 1—SAE REFRIGERANT CONSISTENCY TEST

The "B1" and "B2" containers, at least 13.5 kg (meeting appropriate DOT or UL requirements), shall be
initially evacuated to a minimum of 2.7 kPa below atmospheric adjusted for altitude (29.2 mm of mercury),
and placed in a container and covered with dry ice.

The sample container "S," shall not be less than a capacity of 2.5 kg mass in size (total of 4), and will contain
the 1 kg test samples. The container and connection hoses shall be initially evacuated to a minimum of
2.7 kPa below atmospheric adjusted for altitude (29.2 mm of mercury), and placed in a container and
covered with dry ice prior to collecting the sample.

The total test system including hoses and connections shall be reduced to 2.7 kPa below atmospheric
adjusted for altitude (29.2 mm of mercury), prior to transfer of the refrigerant from valved off containers "A1"
and "A2."



https://saenorm.com/api/?name=f95e7100835f32573fa5c7d363db93b8

SAE J1658 Reaffirmed FEB1999

3.3.4 After each refrigerant transfer, the containers shall be weighed to identify the amount of refrigerant

3.34.1

4.1

41.1

4.1.2

51

5.2

5.3

6.1

transferred.

The weight of the various containers shall be compared to determine the relationship and location of the

transferred refrigerant samples under test.

Transfer of Samples

With both containers "A1" and "A2" in the original filled condition after the sample defined in 3.2.1 has been
obtained, a 1 kg liquid sample labeled "S1" shall be taken from the bottom of container "A1" and a 1 kg vapor

sample labeled "S2" shall be taken from the top of container "A2."

the refrigera

After the gamples "S1" and "S2" have been taken from the full containers in 3.1, refrigerant

"Al" and

To represent charging a mobile A/C system,
rat-reedie-vatve-witkhels-eqntrol flow.)

from containers
"and "B2" until

containers
Immediatgly after sampling from containers "Al1" and "A2," shake each container prior to
period. TH

A2" shall be transferred in 1 kg increments once every 24 h to containers "B
"Al" and "A2" have been reduced to approximately 12% (net weight) of the original refrigerant.
he 24 h storage

is should require the transfer of 11 samples.

After contIiners "Al" and "A2" have been reduced to 15% of the originpal refrigerant weight in 4.1.1 and after

an additiopal 24 h wait, the second 1 kg liquid sample from the bottom of container "Al" to fontainer "S3" is
removed. |Similarly, a 1 kg sample labeled "S4" from the top inAapor form is removed from ['A2."
Test Analyqgis

The four 1 kg refrigerant samples, "S1 through "S4," shall*be analyzed using a gas chromato
the liquid anfl vapor composition for deviation from the\original refrigerant formulation.

Based upon

The reductign of cooling capability of the refrigerant mixture under these conditions shall not e
5% loss compared to the original fermulation.
system testing (SAE J1659).

confirmed by

Those comyf
identified in

The proper
quality to mgq
bold type at

east 3 mm in height.

charging~method, liquid phase and/or vapor phase, required to assure refrige
et the(requirements of this document shall be noted on the exterior of the refriggrant container in

jraph to analyze

the results in 5.1, the change in chemical composition due to fractionation shall bg identified.

ceed more than
The refrigerant cooling capability comparisons shall be

ositions meeting-the’ requirements of 5.3 shall be vehicle tested per SAE J16p9. The results
4.1, indicatingyrefrigerant composition of the four end member compositions,
tested and compared as-+eguired in SAE J1659 to the original system refrigerant.

shall be vehicle

ant of sufficient

All containers and test material shall meet appropriate SAE, DOT, and other applicable emission and safety

requirements.
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