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Specification and General Description
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all be bold type 3 mm in height.
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Pressure gauges that are used to identify NCG level shall have readable divisions of 7 kPa values in order

Equipment that use the manual NCG purge process shall provide a method to determine the temperature

of the refrigerant in the container being purged. This is required for determining the container refrigerant
pressure/temperature relationship as the container lowers in temperature during the purge process. This
is required to alert the operator if they have properly operated the purge cycle and determined the amount
of NCG remaining in the container that has been purged. The procedure shall be identified in the
instruction manual provided with the recycling equipment.
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7.1
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7.3

Equipment with automatic noncondensable (NCG) purge, and manual purge, shall not combine the

refrigerant recycling operation with some other equipment operation (e.g., Recovery) unless a method to
indicate that the recycled refrigerant has been processed and meets the specification in SAE 1991 before
it can be charged into the mobile A/C system.

Refrigerant loss from noncondensable gas purging during testing described in Section 8 shall not exceed 5%
by weight of the total contaminated refrigerant removed from the test systems.

TRANSFER OF RECYCLED REFRIGERANT—Recycled refrigerant for recharging and transfer shall be taken from
the liquid phase only.
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The equipment must be capable of ensuring recovery of the CFC-12 (R-12) from the system being serviced, by
reducing the system pressure below atmospheric to a minimum of 102 mm of mercury below atmospheric
pressure (i.e, vacuum).

To prevent overcharge, the equipment must be equipped to protect the tank used to store the recycled
refrigerant with a shutoff device and a mechanical pressure relief valve.

Portable refillable tanks or containers used in conjunction with this equipment must meet applicable
Department of Transportation (DOT) or Underwriters Laboratories (UL) Standards and be adaptable to existing
refrigerant service and charging equipment.
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7.4 During operation, the equipment shall provide overfill protection to assure the storage container, internal or
external, liquid fill does not exceed 80% of the tank’s rated volume at 21.1 °C per DOT standard, CFR Title 49,
Section 173.304 and the American Society of Mechanical Engineers.

7.4.1 ADDITIONAL STORAGE TANK REQUIREMENTS
7.4.1.1 The cylinder valve shall comply with the standard for cylinder valves, UL 1769.
7.4.1.2 The pressure relief device shall comply with the pressure relief device standard part 1, CGA Pamphlet
S-1.1.

7.4.1.3 The tank-assemblyshall-be-marked-to-indicate—the etest-date—whieh-shalt-be ears after date of
manufagture. The marking shall indicate that retest must be performed every subsequent 5 years. SAE
J2296 provides an inspection procedure. The marking shall be in letters at least 6.4-mm high.

7.5 Allflexible hpses must meet SAE J2196 hose specification effective January 1, 1992,

7.6 Service hosps must have shutoff devices located within 30 cm of the conmection point to tihe system being
serviced to minimize introduction of noncondensable gases into the recovery-equipment and the release of the
refrigerant when being disconnected.

7.7 The equipmgnt must be able to separate the lubricant from the récovered refrigerant and acfcurately indicate
the amount femoved during the process, in 30 mL units. Refrigerant dissolves in lubricant and, as a result,
increases the volume of the recovered lubricant sample. This creates the illusion that more lupricant has been
recovered than actually has been. The equipment lubrigant measuring system must take |in account such
dissolved refrigerant to prevent overcharging the vehicle‘system with lubricant.

7.7.1 This statefnent shall be predominately identifiedir“the equipment service manual.

NOTE—UEge only new lubricant to replace the amount removed during the recovery/recyclg process. Used
lubricant should be discarded per,applicable federal, state, and local requirements.

7.8 The equipmént must be capable of continuous operation in ambient of 10 to 49 °C.

7.9 The equipment should be compatible with leak detection material that may be present in[ the mobile A/C
system.

8. Testing—This test procedure and the requirements are used for evaluation of the equipmerit for its ability to
clean the coptaminated CFC-12 (R-12) refrigerant.

8.1 The equipment-shall clean the contaminated CFC-12 (R-12) refrigerant to the minimum purity| level as defined
in SAE J199twhentestedimaccordance-withrthe-fottowingconditions:

8.2 For test validation, the equipment is to be operated according to the manufacturer’s instructions.

8.3 The equipment must be preconditioned with 13.6 kg of the standard contaminated CFC-12 (R-12) at an

ambient of 21 °C before starting the test cycle.

Sample amounts are not to exceed 1.13

kg with sample

amounts to be repeated every 5 min. The sample method fixture, defined in Figure 1, shall be operated at

24 °C.
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AUTOMOTIVE ORIFICE TUBE

( { —
AUTOMOTIVE ' AUTOMOTIVE
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AUTOMOTIVE COMPRESSOR
NO YITE
‘ SUMP HEAT BLANKET l
LY SIDE GAUGE MANTFOLD HIcH SIDE

/ 3 CLOSE VALVE | ALLOW.CHAMBER
VALVE ! T FILL WITH AR AND INJECT MOISTURE
4 PULL VACUUN ON TEST SYSTEM
CHARGE WITH CLEAN R-12. FILL PORT FOR AIR AND MOISTURE
ﬂ A r——

ATMOSPHERIC CHAMBER

5 3552%‘1{?&%3‘"2 SYNSnmau CALCULATED AIR FOR
2,4 R-12 TEST AMOUNT.

VALVE 2
{ FILL OIL CHAMBER WITH
MEASURED OIL AMOUNT.
FILL PORT FOR OIL

[~

2 AFTER OIL FILL-CLOSE _|
VALVE 2 AND 3 PULL OIL CHAMBER
VACUUM ON CHAMBER

VALVE 3
TO INLET OF RECYCLE EQUIPMENT
FIGURE 1—TEST METHOD FIXTURE

8.4 Contaminatled CFC-12 (R-12) Samples

8.4.1 Standard contaminated CFC-12 (R-12) refrigerant shall consist of liquid R-12 with 100 ppm (by weight)
moisture at 21 °C and 45 000 ppm (by weight) mineral oil 525 suspension nominal and 770 ppm by weight of
noncondensable gases (air).

8.4.2 High moisture contaminated sample shall consist of CFC-12 (R-12) vapor with 1000 ppm (by weight)
moisture.

8.4.3 High oil contaminated sample shall consist of CFC-12 (R-12) with 200 000 ppm (by weight) mineral oil 525
suspension viscosity hominal.
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8.5 Test Cycle

8.5.1 After preconditioning as stated in 8.3, the test cycle is started, processing the following contaminated
samples through the equipment:

8.5.1.1 13.6 kg of standard contaminated CFC-12 (R-12)

8.5.1.2 1 kg of high oil contaminated CFC-12 (R-12)

8.5.1.3 4.5 kg of standard contaminated CFC-12 (R-12)

8.5.1.4 1 kg of high-meisture-contaminated-cHE—12{R-12)

8.6 Equipment Operating Ambient

8.6.1 The CFC{12 (R-12) is to be cleaned to the minimum purity level, as defined\in SAE
equipmen{ operating in a stable ambient of 10, 21, and 49 °C and processing.the samples 4

8.7 Sample Analysis

8.7.1 The procepgsed contaminated sample shall be analyzed according 4o the following procedurg.

8.8 Quantitativé Determination of Moisture

8.8.1 The recycled liquid phase sample of CFC-12 (R-12) shall be analyzed for moisture content
coulometerf titration or an equivalent method. ThexKarl Fischer apparatus is an instrur
determination of small amounts of water dissolved.inliquid and/or gas samples.

8.8.2 In conduciing the test, a weighed sample of 30 to 130 g is vaporized directly into the Karl Fi
coulometer titration is conducted and the results are calculated and displayed as parts pe
(weight).

8.9 Determinatijon of Percent Lubricant

8.9.1 The amoupt of lubricant in the\recycled sample of CFC-12 (R-12) is to be determined by grav

8.9.2 Following [venting of noneondensable, in accordance with the manufacturer's operating
refrigerant| containershall be shaken for 5 min prior to extracting samples for test.

8.9.3 A weighed sample’of 175 to 225 g of liquid CFC-12 (R-12) is allowed to evaporate at room te
percent lupricant is to be calculated from the weight of the original sample and the residug
the evaporatton:

8.10 Noncondensable Gas

8.10.1

8.10.2

8.10.3

The amount of noncondensable gas is to be determined by gas chromatography. A sample of vaporized
refrigerant liquid shall be separated and analyzed by gas chromatrography. A Porapak Q column at 130 °C
and a hot wire detector may be used for analysis.

This test shall be conducted on liquid phase samples of recycled refrigerant taken from a full container as

defined in

7.4 within 30 min following the proper venting of noncondensable gases.

The samples shall be shaken for at least 15 min prior to testing while at a temperature of 24 °C + 2.8 °C.
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