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General
The equip
the clearin
begin.
equipmen

circuits, et

If an operg

shall be providedwith a means which indicates which refrigerant was last processed.

Means sh

Following initiation of the' clearing process no further technician action shall bg
shall prevent initiation of the recovery operation if hoses, storage tanks, internal refrigerant

90—Extraction and Recycling Equipment for Mobile A/C Systems
10—HFC-134a (R134a) Recycling Equipment for Mobile A/C Systems

n and General Description

ent shall be suitable for use in an automotive service garage”\environment an
peration in ambients from 10 to 49 °C.

bnt must be certified that it meets this specification by Underwriters Laboratories In
prtifying Laboratory.

R12 and R134a using common refrigerant circuits," in bold-type letters a minit

Requirements

ment shall have a lockout 0 prevent cross contamination to the level required by

C., are not connected properly.

tor actionris required to clear the unit prior to reconnecting for a different refrigerar

l be capable of

c. (UL), or by an

bnt shall have a label which states "Design Certified by (Certifying Laboratory) to meet SAE J1770

hum of 3 mm in

9.2.1g to assure

g process has been campleted before an operation involving recovery of a differeft refrigerant can

required. The

t, the equipment

blI"be provided to prevent recovery from both an R12 and R134a mobile air con

ditioning system

concurrentt

Ty

TRANSFER OF RECYCLED REFRIGERANT—Recycled refrigerant for recharging and transfer shall be taken from
the liquid phase only.

Seat Leakage Test

Valves, including electrically operated solenoid valves, that are used to isolate R12 and R134a refrigerant
circuits, shall have a seat leakage rate not exceeding 15 g/year (1/2 oz/year) before and after 100 000 cycles

of operation.

This Endurance Test shall be conducted with R134a at maximum operating pressure as

determined by 8.1 and 8.2. The Seat Leakage Test shall be performed at 1.5 times this pressure at an
ambient of 24 °C.
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4.3

431

Interlocks

Electrical interlock devices used to prevent cross contamination of refrigerant shall be operated for 100 000
cycles and there shall be no failure that would permit cross contamination of refrigerant. Solid state interlock
devices shall comply with the Transient Overvoltage Test and the Fast Transient (Electric Noise) Test
contained in the Standard for Tests for Safety Related Controls Employing Solid-State Devices, UL 991.

4.4 Noncondensable Gases

441

4.4.2

4.5

451

4.6

4.6.1

4.6.2
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5.2

6.1

The equipment shall either automatically purge noncondensables (NCGSs) if the acceptable level is exceeded
or mcorporate a deV|ce that indicates to the operator the NCG level has been exceeded. A pressure gauge

used to in
normal op
within 30 1

Refrigerar
more than
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A 15 mm fi
be located

Moisture an
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and whole

The equip
level exce

Operating |

The equipm
system vacu
that the A/C
gases (air).
equipment

necessary Inaintepance procedures, source information for replacement parts and repair,

precautions.

=rat|0n of the eqmpment and instructions must be provided to enable the task to
nin.

t loss from noncondensable gas purging, oil removal, and refrigerant ‘clearing

ter, or other equivalent means, to remove particulates'of)15 nm spherical diamete
before any manual or electrically operated valves that may cause cross contamiry

d Acid

ment shall incorporate a desiccant package that must be replaced before saturat
acid capacity is at least 5% by weight.of total system dry desiccant.

ment shall be provided with a moisture detection means that will reliably indicat
bds 15 ppm in R12 or 50 ppmdn*R134a and requires the filter/dryer replacement.

nstructions

ent manufacturer- must provide operating instructions, including proper attain|
um (i.e., when to stop the extraction process and also to stop the extraction proce
system being serviced has a leak), filter/desiccant replacement, and purging of
The instructions shall indicate that the correct sequence of operation be follg
an properly remove contaminates to the acceptable level. Also to be include

st be part of the
pe accomplished

thall not exceed

5% by weight of the total amount of refrigerant through the equipment.as detailed in 8.1, 8.2, and

r or greater shall
ation.

bd with moisture

e when moisture

ment of vehicle
ss if it is noticed
noncondensable
wed so that the
d are any other
and safety

The equipment must prominently display the manufacturer's name, address, the type of refrigerant—R12 and

R134a, a se

rvice telephone number, and the part number for the replacement filter/drier.

Operation manuals

must cover information for complete maintenance of the equipment to assure proper operation.

Safety Requirements

The equipment must comply with applicable federal, state and local requirements on equipment related to the

handling of

R12 and R134a material.

Safety precautions or notices related to the safe operation of the

equipment shall be prominently displayed on the equipment and should also state "Caution—Should Be
Operated By Qualified Personnel."
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6.2

7.1

7.1.1

7.1.2

7.2

7.2.1

7.3

7.3.1

7.3.2

7.3.3

7.3.4

7.4

74.1

7.5

7.5.1

7.5.2

7.5.3

R134a has been shown to be nonflammable at ambient temperature and atmospheric pressure. The following
statement shall be in the operating manual: "Caution: HFC-134a service equipment or vehicle A/C systems
should not be pressure tested or leak tested with compressed air. Some mixtures of air and HFC-134a have
been shown to be combustible at elevated pressures (when contained in a pipe or tank). These mixtures may
be potentially dangerous, causing injury or property damage. Additional health and safety information may be
obtained from refrigerant and lubricant manufacturers."

Functional Description

General

The equipprertrustbe-capable-efenrsurirgreeaverrothe RIZand-RA34afrom-the-syster being serviced,
by reducing the system to minimum of 102 mm of mercury below atmospheric pressure (i.e:f vacuum).

The equigment must be compatible with leak detection material that may be present irf the mobile AC
system.

Shutoff De\ice

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

Storage Tanks
Portable r¢fillable tanks or containers shall be supplied with'this equipment and must be labgled "HFC-134a"
or "CFC-1p" as appropriate, meet applicable Department of Transportation (DOT) CFR, Section 173.304 or
UL 1963 Standards, and be adaptable to existing refrigerant service and charging equipment.
The cylinder valve shall comply with the Standard for Cylinder Valves, UL 1769.

ure relief device shall comply ;with the Pressure Relief Device Standard Part lI—Cylinders for
ed Gases, CGA Pamphlet(S;Ll.

The pres
Compres

The tank assembly shall be marked to indicate the first retest date, which shall be 5 years|after the date of
manufactyre. The marking-shall indicate that retest must be performed every subsequept 5 years. The
marking shall be in letters.at-least 6 mm high.

Overfill Profection

During operation,the equipment must provide overfill protection to assure that during filling or transfer, the
tank or stdrage container cannot exceed 80% of volume at 21.1 °C of its maximum rating ag defined by DOT
standards, ' f fcam—Sotct i feers.

Hoses and Connections

Separate inlet and outlet hoses with fittings and separate connections shall be provided for each refrigerant
circuit.

All flexible hoses and fittings must meet SAE J2196 (for R12) and SAE J2197 (for R134a).

Service hoses must have shutoff devices located within 30 cm of the connection point to the system being
serviced.
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7.6 Lubricant Separation

7.6.1

7.6.2

8. Testing—E(
replaced onl

8.1 R12 Recycl

8.1.1

8.1.2

8.12.1

8.1.3

8.1.4

8.1.5

8.1.6

The equipment must be able to separate the lubricant from the removed refrigerant and accurately indicate

the amount of lubricant removed during the process, in 30 mL (1 fl 0z) units.

Refrigerant dissolves in

lubricants and, as a result, increases the volume of the recovered lubricant sample. This creates the illusion
that more lubricant has been recovered than actually has been. The equipment lubricant measuring system
must take into account such dissolved refrigerant removed from the A/C system being serviced to prevent
overcharging the vehicle system with lubricant.

NOTE—Use only new lubricant to replace the amount removed during the recycling process. Used lubricant

The equip
the recove
oil separat

The maxi

should be discarded per applicable federal, state, and local requirements.

ry operation after switching to the other refrigerant, if the lubricant has not been
or.

uipment shall be tested in sequence as noted in 8.1, 8.2, and 9,2/ The filt
y as noted by 4.6.2.

ng Cycle

Mmum operating pressure of the equipment shall be)determined when recy

conducting the following tests. This pressure is needed for the ‘Seat Leakage Test, 4.2.

The equip
ambient o
repeated ¢

Standar

ment must be preconditioned with 13.6 kg of the standard contaminated R12 (s
21 °C before starting the test cycle. Sample.amounts shall be 1.13 kg with samp
very 5 min. The sample method fixture, defined in Figure 1, shall be operated at

] contaminated R12 refrigerant shall"consist of liquid R12 with 100 ppm (by we

ment must be provided with some means, such as a lockout device, which will pr(lévent initiation of

Hrained from the

pr/dryer may be

Cling R12 while

pe 8.1.2.1) at an
e amounts to be
P1 °C.

ght) moisture at

21 °C anjd 45 000 ppm (by weight) minerakoil 525 suspension viscosity nominal and 770 ppm by weight of

noncong
The high

The high
suspensio,

After prec

ensable gases (air).

oil contaminated-sample shall consist of R12 with 200 000 ppm (by weight)
h viscosity nominal.

samples through the equipment.

cooo

13.6

kg+(1.13 kg per batch) of standard contaminated R12

noisture contaminated sample shall consist of R12 vapor with 1000 ppm (by weigit) moisture.

mineral oil 525

pnditioning™as stated in 8.1.2, the test cycle is started, processing the followinpg contaminated

1k

= ) 1 " H PRI . -
urrygrroncuritarmratcu 14

4.5 kg (1.13 kg per batch) of standard contaminated R12

1 kg

of high moisture contaminated R12

The R12 is to be cleaned to the minimum purity level, as defined in SAE J1991, with the equipment operating
at each stable ambient of 10, 21, and 49 °C and processing the samples as defined in 8.1.5.
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8.2

8.2.1

8.2.2

REFRIGERANT CONTROL DEVICE

| .
l 1 l__—'
AUTOMOTIVE AUTOMOTIVE
EVAPORATOR
CONDENSOR
AUTOMOTIVE COMPRESSOR
NO WITH

Low SiDE

HIGH SIDE
FITTING

GAUGE MANIFOLD FlWlNG

0
|

3 C A
/ VALVE 1 OSE VALVE 1 ALLOW CHAMBER

TO FILL WITH AIR AND INJECT MOISTURE
4 PFULL VACUUM ON TEST SYSTEM
CHARGE WITH REFRIGERANT

FILL PORT FOR AIR AND MOISTURE
ﬂ Y —

ATMOSPHERIC CHAMBER

5 AFTER OPERATING SYSTEM CALCULATED AIR FOR
DPEN VALVES 1, 2, AND 3

REFRIGERANT TEST AMOUNT

VALVE 2 1 FILL OiL CHAMBER WITH

MEASURED OQiL. AMOUNT
FiLL. PORT FOR QIL

-

2 AFTER Ol FilL CLOSE
VALVE 2 AND 3 PULL OlL CHAMBER

VACWUM ON CHAMBER

VALVE 3

TO INLET OF EQUIPMENT

FIGURE 1—TEST FIXTURE

R134a Recycling Cycle

The maximum operating pressure of the equipment shall be determined when recycling R134a while
conducting the following tests. This pressure is needed for the Seat Leakage Test, 4.2.

The equipment must be preconditioned by processing 13.6 kg of the standard contaminated R134a (see
8.2.2.1) at an ambient of 21 °C before starting the test cycle. 1.13 kg samples are to be processed at 5 min
intervals. The test fixture shown in Figure 1 shall be operated at 21 °C.
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8.2.2.1 The standard contaminated refrigerant shall consist of liquid R134a with 1300 ppm (by weight) moisture
(equivalent to saturation at 38 °C [100 °F]), 45 000 ppm (by weight) R134a compatible lubricant, and
1000 ppm (by weight) of noncondensables gases (air).

8.2.2.2 The R134a compatible lubricant referred to in 8.2.2.1 shall be a polyalkylene glycol based synthetic
lubricant or equivalent, which shall contain no more than 1000 ppm by weight of moisture.

8.2.3 Following the preconditioning procedure per 8.2.2, 18.2 kg of standard contaminated R134a are to be

processed

by the equipment at each stable ambient of 10, 21, and 49 °C.

8.2.4 The R134ais to be cleaned to the purity level, as defined in SAE J2099.

9. Refrigerant
9.1 General
9.1.1 Fortestvd

9.1.2 The equip
J1991, wh

9.1.3 The equip
when testd

9.2 Test Cycle

9.2.1 The follow

completed.

beginning
Figure 1 s

a. Al

b.

c. Prog

d.

e. Prog

f.

g. The
prog

Follpw manufacturer's instructions to clear the equipment of R12 before processing R
Follpw manufacturer's-instructions to clear the equipment of R134a before processing

Follpw manufacturer's instructions to clear the equipment of R12.

Cross Contamination Test

lidation, the equipment is to be operated according to the manufacturer’s instructi

ment shall clean the contaminated R12 refrigerant to the minimum purity level as
en tested in accordance with the requirements in 8.1.

ment shall clean the contaminated R134a refrigerant.to the purity level defined
bd in accordance with the requirements in 8.2.

ing method shall be used after the tests and requirements in 8.1 and 8.2,

Following the manufacturer's instructions, the equipment shall be cleared ¢
step a. The only refrigerant used for this is noted in steps a, ¢, and e. The test
hall be used and the test shall be eonducted at each stable ambient of 10, 21, ang
13 kg standard contaminated sample of R12 shall be processed by the equipmer
ess a 1.13 kg, standard contaminated sample of R134a through the equipment.

ess a 1.13 kg standard contaminated sample of R12 through the equipment.

amount of\eross contaminated refrigerant, as determined by gas chromatogrd
essed during steps ¢ and e shall not exceed 0.5% by weight.

10. Sample Anerlysis

pn.

defined in SAE

in SAE J2099,

espectively, are
f 134a, prior to
fixture shown in
49 °C.

—

[ 34a.

R12.

phy, in samples

10.1 General

10.1.1 The processed contaminated samples shall be analyzed according to the following procedure.

10.2 Quantitative Determination of Moisture

10.2.1 The recycled liquid phase sample of refrigerant shall be analyzed for moisture content via Karl Fischer
coulometer titration or an equivalent method. The Karl Fischer apparatus is an instrument for precise
determination of small amounts of water dissolved in liquid and/or gas samples.
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