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Heating and Air Conditioming FProduct Engineering

SUBJECT: Retrofitting R-12 Air Conditioning with R-134a

MODEL: E23 /E24 /E28 /E3D

Situation: Retrofit kits are avedlable for the above models for custom ers who wish
to convert their R-12 A system to the newer, more enviromm entally-
friendly B-134a refrigerant

Solution: A retrofit kit may be installed as a "customer-pay" accessory. Although

so far this procedure is not a necessary part of any general AT repais,
we lnghly recommend encowaging the customer to consider this
etrvirorm entally-friendly solution This is particularly the case of the
compressor needs replacement; we recomm end the retrofit be
performed af that time. For the customer, there 15 only a mimmmun
additional cost for retrofitting lus A/C system, compared to the costs of
only replacing the compressor.

Seme models are equipped with BOSCH A/C comp ressers, which
are not compatihle with B-134a refrigerant. These compressers
must be replaced when the system isbeing converted to R-134a.

The fallowing list shows the models with factory-installed compressors
which are NOT R-134a compatible

Body Model Preduction Date
E23 735 All
L7 All
E24 635C51 All
Ma All
Rear A/C units All
E2B 532Be T/85 - 3/87
535 7/85-12/87
M5 0BT - 1187
E3D 313 T/85 - BfES
325e, 3254, 3254C 7/87 - 10/88
3253 M3 All

The above list should not be the only deciding factor, since a non-R-
134a compatible compressor might have beeninstalled on a previous
ASC repair on these, or other, modsls.
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Sept. 1996 Heating and Air
Conditioning

SUBJECT: Retrofitting R-12 Air Conditioning with R-134a
MODEL: E23 /E24 / E28 / E30
Situation: Retrofit kits are available for the above models for customers who wish

to convert their R-12 A/C system to the newer, more environmentally- friendly R-134a
refrigerant.

Solution: A retrofit kit may be installed as a "customer-pay" accessory. Although

so far this procedure is not a necessary part of any general A/C repair, we highly recommend
encouraging the customer to consider this environmentally-friendly solution. This is particularly
the case if the compressor needs replacement; we recommend the retrofit be performed at that
time. For the customer, there is only a minimum additional cost for retrofitting his A/C system,
compared to the costs of only replacing the compressor.

Some models are equipped with BOSCH A/C compressors, which are not compatible with
R-134a refrigerant. Those compressors must be replaced when the system is being
converted to R-134a.

The following list shows the models with factory-installed compressors which are NOT R-134a
compatible :

Body Model Production Date
E23 7351 All

L7 All

E24 635CSi All

M6 All

Rear A/C units All

E28 528e 7/85 - 3/87

5351 7/85 - 12/87

M5 9/87 - 11/87

E30 3181 7/85 - 8/85

325e, 3251, 325iC 7/87 - 10/88
325iX, M3 All



The above list should not be the only deciding factor, since a non-R- 134a compatible
compressor might have been installed on a previous A/C repair on these, or other, models.



Procedure:

A non-compatible BOSCH compressor may be identified by its part
mumber. Please refer to the following list of non-compatible BOSCH
COMpPrESS0Is:

A/C compresser, part number Adap ter wire required 7
64 52 1 377 040 yes
64 52 1 377 041 yes
64 52 1 377 043 yes
64521377044 1o
64 52 1 377 D44 yes

G4 521 377 047
G4 521 385 416
G4 521 385930
G4 521 336 411

If & velucle 15 equupped with one of the compressors listed sbove, the
compressor must be replaced by the compressor P/N 64 52 8 363 550,
when the system 15 being converted to B-134a For some of the
compressors (specified in the above lisf), an additional adapter wire for
the magnetic clutch P/IN 64 521 386 224 is requured.

Compresser and adap ter cable are net part of the refrofit kit. They
must be erdered separately if required.

The following procedure replaces the steps listed in the installation
instructions included with the kit The information has been revised and
expanded for clarity

1. Sefety Precautions when Handling Refrigerant

AMC systems are filled with refrigerant under pressure. Safety
precavtions must be followed when working with these systems Refer
toS.] 64 1092 (3536) for a list of procedures relating to safe refrigerant
handling.

2. Ewvacuating and Removing Mineral Oil from the A System

2.1 Evacuste the A/C system using an epproved B-12
recoveryfrecycling machine. Follow the directions included in the
machine's instruction m amal.

2.2 If you are replacing the compressor, follow this step; otherwise, skip
to2.3.

Feplace the compressor according to the appropriate repair marnaal
Install the adepter wire for the magnetic clutchy, if necessary.



A non-compatible BOSCH compressor may be identified by its part number. Please refer to the
following list of non-compatible BOSCH compressors:

A/C compressor, part number Adapter wire required?
64 52 1 377 940 yes
64 52 1377 941 yes
64 52 1377 943 yes
64 52 1377 944 no
64 52 1 377 946 yes
64 52 1377 947 no
64 52 1385416 no
64 52 1385930 no
64 521386411 no

If a vehicle is equipped with one of the compressors listed above, the compressor must be
replaced by the compressor P/N 64 52 8 363 550, when the system is being converted to R-134a.
For some of the compressors (specified in the above list), an additional adapter wire for the
magnetic clutch P/N 64 52 1 386 224 is required.

Compressor and adapter cable are not part of the retrofit kit. They must be ordered
separately if required.

Procedure: The following procedure replaces the steps listed in the installation
instructions included with the kit. The information has been revised and expanded for clarity:
1. Safety Precautions when Handling Refrigerant

A/C systems are filled with refrigerant under pressure. Safety precautions must be followed
when working with these systems. Refer to S.I. 64 10 92 (3536) for a list of procedures relating
to safe refrigerant handling.

2. Evacuating and Removing Mineral Oil from the A/C System

2.1 Evacuate the A/C system using an approved R-12 recovery/recycling machine. Follow the
directions included in the machine's instruction manual.

2.2 If you are replacing the compressor, follow this step; otherwise, skip to 2.3.

Replace the compressor according to the appropriate repair manual. Install the adapter wire for
the magnetic clutch, if necessary.



2.3 Recherge the AT system with B-12. Fill with the quantity of B-12
specified on the velucle A label, or refer to 51, 64 01 20 (3042). De
NOT add any eilwhen recharging with R-12,

2.4 Stert the engine and turn on the A/ system . Bun the vehicle with
the AMC system turned on, engine ot idle, for 10 mimates.

2.5 Repeat steps 2.1 through 2 4. Thizwill remove most of the mineral
oil from the R-12 system duning the discharge. The remainder of the oil
will be collected in the bottom of the receiver-doyer, which will be
replaced Ay resicual mineral oil left in the system will remain in the
evaporator or condenser, and 15 not harmful to the retrofitted system.
2.6 Evacuate the AT system.

3. Converting the AC System Components

31 NOTE

E30 medels only

Apply the new pressure switch onto the new receiver dryer, using a new
O-ning. All components are provided with the retrofit kat.

All models except EZD

Remove the pressure switch/switches from the old recerver dryer and
install it/them into the new recetver dryer, vsang new O-nings. All
components are provided with the retrofit kit

3.2 Replace the old receiver dryer with the new unit along with the
pressure switch/switches Replace the O-rings on all receiver dryer
connechions opened during the retrofit procedure. All necessary O-rings
are provided in the kat.

3 3 Connect the Pressure Switch@witches to the Vehicle Harness

All models except E30

Feconnect the old pressure switch{es) to the vehicle harness. Proceed
with step 3 .4.

Only E30 models with separate hich and low pressure switch

Fefer to the illustrations below

Cuk off
comnector (1)
from the vehicle
harness.



2.3 Recharge the A/C system with R-12. Fill with the quantity of R-12 specified on the vehicle
A/C label, or refer to S.I. 64 01 90 (3042). Do NOT add any oil when recharging with R-12.

2.4 Start the engine and turn on the A/C system. Run the vehicle with the A/C system turned on,
engine at idle, for 10 minutes.

2.5 Repeat steps 2.1 through 2.4. This will remove most of the mineral oil from the R-12 system
during the discharge. The remainder of the oil will be collected in the bottom of the
receiver-dryer, which will be replaced. Any residual mineral oil left in the system will remain in
the evaporator or condenser, and is not harmful to the retrofitted system.

2.6 Evacuate the A/C system.

3. Converting the A/C System Components
3.1 NOTE

E30 models only

Apply the new pressure switch onto the new receiver dryer, using a new O-ring. All components
are provided with the retrofit kit.

All models except E30

Remove the pressure switch/switches from the old receiver dryer and install it/them into the new
receiver dryer, using new O-rings. All components are provided with the retrofit kit.

3.2 Replace the old receiver dryer with the new unit along with the pressure switch/switches.
Replace the O-rings on all receiver dryer connections opened during the retrofit procedure. All
necessary O-rings are provided in the Kkit.

3.3 Connect the Pressure Switch/Switches to the Vehicle Harness

All models except E30

Reconnect the old pressure switch(es) to the vehicle harness. Proceed with step 3.4.
Only E30 models with separate high and low pressure switch

Refer to the illustrations below.

Cut off connector (1) from the vehicle harness.
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Splice the wire
enuds together,
solder the
cormmection and
insulate it with
shrink-wrap
tubing (17

Cuk off
comnector (2)
from the vehicle
harness



Splice the wire ends together, solder the connection and insulate it with shrink-wrap tubing (1).

Cut off connector (2) from the vehicle harness.



564 96 U10

Strip the
izolation from
the wire ends
and install a new
black 2-pin
comnector (1),
repair get D, P/N
1378 400.
Splice the wire
ends of the new
confiector
together with
the wire ends
from the
harness, solder
the cotmectons
and sl ate 1t
with shrink-
wrap tubung (2).

C onnect the
plug of the new
pressure switch
to the new
conmector on the
vehicle hamess.



Strip the isolation from the wire ends and install a new black 2-pin connector (1), repair set D,
P/N 1 378 400. Splice the wire ends of the new connector together with the wire ends from the
harness, solder the connections and insulate it with shrink- wrap tubing (2).

Connect the plug of the new pressure switch to the new connector on the vehicle harness.
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3.4 Install the service port quick-disconnect adapters.

The larger, red-capped adapter is for the lngh side line, which runs from
the condenser to the evaporator. The line with the sight glass is the high
ade line.

0 E30 models

The lugh mde service port is located on the high side pipe.

All models except E30

The lugh smde service port 15 located right on top of the receiver dryer.

The smaller, blue-capped adapter 15 for the low sids line, which nns
from the evaporator to the compressor inlet

Do not overtigchten the adap ters on the line fittings. The adap ters
contain O-ring seals and will seat fully with minimum forque. The
pipe fitting jeints are relatively fragile and will shear if
overtightened. A torgue of 10-12 Nm should he applied.

3.5 Connect an B-134a vacumum pump to the vehicle and mamtain a
vacuum close to 30 inches for 8 mimmum of 40 mimates. This extended
vacumm purge will ensure thet any remaining B-12 or moishare trapped
in the gystem is boiled sway before chargng with B-134a. After the
vacmum cycle completes, a vacuman decay test should be performed on
the sealed system to detect amy leaks caused by improperly seated O-
rings. Close off all manifold valves and monitor the pressure gauges for
aloss of vacuum. Vacuum should not decrease over several mimates.

4. Chearging AL System with Lubricant and B-134a Refnigerant



3.4 Install the service port quick-disconnect adapters.

The larger, red-capped adapter is for the high side line, which runs from the condenser to the
evaporator. The line with the sight glass is the high side line.

Only E30 models

The high side service port is located on the high side pipe.

All models except E30

The high side service port is located right on top of the receiver dryer.

The smaller, blue-capped adapter is for the low side line, which runs from the evaporator to the
compressor inlet.

Do not overtighten the adapters on the line fittings. The adapters contain O-ring seals and
will seat fully with minimum torque. The pipe fitting joints are relatively fragile and will
shear if overtightened. A torque of 10-12 Nm should be applied.

3.5 Connect an R-134a vacuum pump to the vehicle and maintain a vacuum close to 30 inches
for a minimum of 40 minutes. This extended vacuum purge will ensure that any remaining R-12
or moisture trapped in the system is boiled away before charging with R-134a. After the vacuum
cycle completes, a vacuum decay test should be performed on the sealed system to detect any
leaks caused by improperly seated O- rings. Close off all manifold valves and monitor the
pressure gauges for a loss of vacuum. Vacuum should not decrease over several minutes.

4. Charging A/C System with Lubricant and R-134a Refrigerant



Parts
Information:

4.1 Charge the system with compressor lubricant

With comp resser rep lacement

Mo lubricant has to be charged into the system. The B-134a replacement
compressor already contains the appropriate amount of PAG oil.

Without comp ressor rep lacement

U ge the established system vacum to drew in the appropriate am ownt of
PAG lubricant (F/N 82 11 1 468 042) into the AT system. Refer to the
blue chargng label included in the retrofit kat for the proper amount of
PAG lubricant to use.

4.2 Charge the AT system with B-134a. The refngerant flow will push
the PAG lubricent out of the service hoges and into the system. Cherge
with the appropriate amount of refrigerant according to the blue label
included in the retrofit kat. Eefer to the chart below of the It conteing
multiple labels.

Model Fill capacity g OM information New infermation
(bs) R-134a  hbelR-12# label R-134a #
E3D, E28 000 ms 25g 13219581380 23632540
M5 (108 mis 031
0.051bs)
E24, E38 1000 miS 25g 13309822122 23632589
E2E MI1D, (2.20 mis 023
M20 0.051bs)
E23, E28 1100 miS 25g 1 380 983 33632560
M30 (2.43 mis
0.051bs)

5. Checking A/C System for Leaks

Check for leaks with an electromc B-134a leak detector, especially at
connections that were opened for the retrofit. Refer to 31.04 26 02
(3644) for an spproved B-134a leak detector.

4. Venify the ARC System Works Properly

7. Locate and peel off the original engine- compartm ent A/C

inform ation label. Bake certain this area 15 clean, and attach the new
appropriate blue A/C information label from the retrofit lat. If
necessary, refer to the chart above to determine the proper label Both
English and German language labels are provided in the kit The
English version of the label should be installed Record the date and the
name of the dealership/service orgamzation that perfonmed the retrofit
on the label with a permanent marker.



4.1 Charge the system with compressor lubricant
With compressor replacement

No lubricant has to be charged into the system. The R-134a replacement compressor already
contains the appropriate amount of PAG oil.

Without compressor replacement

Use the established system vacuum to draw in the appropriate amount of PAG lubricant (P/N 82
111468 042) into the A/C system. Refer to the blue charging label included in the retrofit kit for
the proper amount of PAG lubricant to use.

4.2 Charge the A/C system with R-134a. The refrigerant flow will push the PAG lubricant out of
the service hoses and into the system. Charge with the appropriate amount of refrigerant
according to the blue label included in the retrofit kit. Refer to the chart below if the kit contains
multiple labels.

Model Fill capacity g

(Ibs) R-134a

Old information label R-12 #
New information label R-134a #
E30, E28 M5

900 miS 25g (1.98 miS 0.051bs)
1381958 1380981

8363 254.9

E24, E36 E28 M10, M20

1000 miS 25g (2.20 miS 0.051bs)
13809822 122023

8363 258.9

E23, E28 M30

1100 niS 25g (2.43 niS 0.051bs)

1 380 983 8 363 256.9

5. Checking A/C System for Leaks

Check for leaks with an electronic R-134a leak detector, especially at connections that were
opened for the retrofit. Refer to S.I. 04 26 92 (3644) for an approved R-134a leak detector.



6. Verify the A/C System Works Properly.

7. Locate and peel off the original engine-compartment A/C information label. Make certain this
area is clean, and attach the new appropriate blue A/C information label from the retrofit kit. If
necessary, refer to the chart above to determine the proper label. Both English and German
language labels are provided in the kit. The English version of the label should be installed.
Record the date and the name of the dealership/service organization that performed the retrofit
on the label with a permanent marker.

Parts Information:



E23 Retrofit Kit

G4 501 365 073
G4 50 8 363 256
G411 8 363 259
G411 8 363 260
G4 53 8 363 554
G4 50 8 390 602
&4 50 8 390 603
01 29 9 738 367

E24 Retrofit Kit (up to 2/86)

64 50 8 363 255
64 50 8 363 258
G411 8 363 259
G411 8 363 260
64 53 8 363 555
64 50 3 390 601
&4 50 8 390 602
01 29 9 738 3567

E 24 Retrofit Kit (as of 2/86)

64 50 8 363 255
G4 50 8 363 258
G411 8 363 259
G411 8 363 260
G4 53 8 363 556
G4 50 8 390 601
G4 50 8 390 602
01 29 9 738 367

E 28 Retrofit Kit

G4 50 8 363 254
G4 50 8 363 256
&4 50 8 363 258
G411 8 363 259

82 31 9047 400
O-Ring

Label R-134a
Valwve

Valwve

Doying Container
O-Ring

O-Ring
Installation Instruction
82 31 9 047 397
Label R-134a
Label B-134a
Valwve

Valwve

Drying Container
O-Ring

O-Ring
Installaton Instruction
82 31 9 047 398
Label R-134a
Label R-134a
Valwve

Valwve

Drying Container
O-Ring

O-Ring
Installaton Instruction
82 31 90467 401
Label R-134a
Label R-134a
Label R-134a
Valwve



E23 Retrofit Kit 82 31 9 067 400

64 50 1 365 078 O-Ring

64 50 8 363 256 Label R-134a

64 11 8 363 259 Valve

64 11 8 363 260 Valve

64 53 8 363 554 Drying Container

64 50 8 390 602 O-Ring

64 50 8 390 603 O-Ring

0129 9 788 367 Installation Instruction
E24 Retrofit Kit (up to 2/86) 82 31 9 067 397
64 50 8 363 255 Label R-134a

64 50 8 363 258 Label R-134a

64 11 8 363 259 Valve

64 11 8 363 260 Valve

64 53 8 363 555 Drying Container

64 50 8 390 601 O-Ring

64 50 8 390 602 O-Ring

01 29 9 788 367 Installation Instruction
E 24 Retrofit Kit (as of 2/86) 82 31 9 067 398
64 50 8 363 255 Label R-134a

64 50 8 363 258 Label R-134a

64 11 8 363 259 Valve

64 11 8 363 260 Valve

64 53 8 363 556 Drying Container

64 50 8 390 601 O-Ring

64 50 8 390 602 O-Ring

01299 788 367 Installation Instruction
E 28 Retrofit Kit 82 31 9 067 401

64 50 8 363 254 Label R-134a



64 50 8 363 256 Label R-134a
64 50 8 363 258 Label R-134a
64 11 8 363 259 Valve



Warranty
Information:

6411 8 363 260
G4 53 8 363 555
&4 50 8 390 602
&4 50 8 390 603
01 29 9 788 367

E 30 Retrofit Kit

64 50 8 363 254
6411 8 363 259
6411 8 363 2460
64 50 8 390 601
G4 50 8 390 602
G4 53 8 390 971
64 538 301 025
01 29 9 788 347
ASC Compressor
Adapter Wire

FAG lubricant

The retrofit of an B-12 system to B-134a 15 not covered under warranty.

Valwve

Drying Container
O-Ring

O-Ring

Installation Instruction
82 31 9 047 394

Label R-134a

Valwve

Valwve

O-Ring

O-Ring

Pressure Switch
Drying C ontainer
Installation Instruction
64 52 8 363 550

64 521 386 224

82111 458 042



64 11 8 363 260 Valve

64 53 8 363 555 Drying Container

64 50 8 390 602 O-Ring

64 50 8 390 603 O-Ring

01 29 9 788 367 Installation Instruction
E 30 Retrofit Kit 82 31 9 067 394

64 50 8 363 254 Label R-134a

64 11 8 363 259 Valve

64 11 8 363 260 Valve

64 50 8 390 601 O-Ring

64 50 8 390 602 O-Ring

64 53 8 390 971 Pressure Switch

64 53 8 391 025 Drying Container
01299 788 367 Installation Instruction
A/C Compressor 64 52 8 363 550
Adapter Wire 64 52 1 386 224

PAG lubricant 82 11 1 468 042
Warranty Information:

The retrofit of an R-12 system to R-134a is not covered under warranty.



