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64 11 205 REMOVING AND INSTALLING
HEATER (IHKA)

Draw refrigerant out of alr conditioner
(see operating Instructions of pertinent
equipment),

Remove complete dashboard - see
Group 51.

Remove campléte wiper consale — see
Group 61.

Loosen hose clamps on heater hoses
(1 ... 3) and pull off hoses.

MNolte:

Clean heater pipes with compressed
alr carefully to prevent caolant In the
passenger compartment while remoy-
Ing the heater.

Unscrew nut.
Instaliation:

Tightening torgue’.
Replace O-rings.

Unscrew left and right bolls.
Note:

Only the right bolts are shown In the
pleture.

*  See Specliications

Remove-shear-off screw from steering
column,

Unscrew screws and lower steering
column.

Unscrew screws and pull clamp for-
ward slightly.

Unscrew screw (1) and nut (2) on left
and right sides and pull out brackels.
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Unscrew screws and place control unit
for electric steering column conlrol
aslde.

Disconnect plug (1).
Unscrew ground lead (2).

Lift out left and right alr ducts.
Remove heater.

Inglaliation:
Brush out plpe opening with tre mount-
ing paste.
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64 11 207 REPLACING HEATER CORE

Remove complete dashboard - see
Group 51.

Loosen hose clamps on heater hoses
{1 ... 3) and pull oHf hoses.

Note:

Blow through heater plpes wilth com-
pressed alr carefully to keep coolant
out of the passenger compartmant
when removing the heater core.

Pull off plugs on both Inslde tempera-
ture sensors.

Unscrew screws (1).

Loosen cable strap (2) and retalners (3).

Take off cover.

Instaltation:
Check for correct seating of cover to
prevent uncontrolled wind nolse.

Loosen screws and take off heater
pipes.

Inztallation:
Replace O-rings.

Lift oul heater core from the right side.
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64 11 210 REMOVING AND INSTALLING
MOTOR FOR HEATER
(BELOWER)

Run wipers to parked positlon.
Swilch off from wiper speed 1.
Remove windshleld wiper arms - see
61 61 100.

Important!

Set alr volume control wheel to zero
and switch Ignition on and off before
disconnecting the cable, In order to
have the drive motor close the alr flaps.,
Disconnect battery ground leads.

Unscrew screw.
Take of alr box cover.

Unscrew SCrow.
Pull out alr box from abave,
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Remove prop.

Disconnect cables fully.

Disconnect linkage.

Disconnect cable.
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Pull temperature sensor out of eyelet.

Take off retaining strap.

Remove cover.
Pull plug off of blower,
Remove cover on fuel Injectars.

Unscrew electric lead duct of fuel Injec-
tors.
Unscrew screws.

Disconnect leads of fuel injection plate
on riaht side.

Unplug pulse and TDC senders.
Unscrew bracket.

Unclip leads to the oxygen sensors In
holders on bottom of the transmission
bell housing.

Unclip leads on firewall.

Clips are located underneath electric
lead duct of electronie box for fuel In-
jectors,



Tie electric lead duct of fuel Injectors
aside.

1 l g Remove blower.

) Insert an approx. 2 mm (0.079") thick
mandrel In retaining strap of the
blower motor and pry out retalning

) ‘U, strap.
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64 11260 REPLACING ADDITIONAL
WATER PUMP

Remove alr box — see 64 11 210,
Loosen hose clamps on heater hoses
(1 ... 3) and pull off hoses.

Disconnect feed hose on additional
water pump.

Pull off plug.
Unscrew screws and It out water valve
complele with pump,.

Loosen clamp and UNSCrew SCcrew.
Remove pump.

64 11 271 REMOVING AND INSTALLING
WATER VALVE

See 64 11 260,
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64 11 355 REMOVING AND INSTALLING
INSIDE SENSOR BLOWER

Remove heater controls - see

64 11 750.

For removal of the sensar blower [Ift re-
talners on cover slightly and take off
the cover.

Pull off plug and take out sensor
blower.

Jeaonmu
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64 11 580 REPLACING FINAL STAGE FOR
BLOWER

Remove glove box - refer to Group 51.

Check the final stage prior to replacing it -
refar 10 Car Electric/Electronic Test Plan.

Unscrew screws and 1IN alr duct out.

Pull wires off of confrol unlt and final stage.

Note:

Heater remalns Installed and was removed
for this picture only tor better understand-
Ing.

Unscrew screws and pull final stage out.
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6411 750 DISASSEMBLING AND ASSEM_ Unscrew caontrol unit at trim paned.
BLING HEATER CONTROLS

Uncilp and pull cover upwards.

Note:
Selector lever handle remalns instalied.

l‘ Unscrew screws (3 and 4) and lift cover out

Nota:
Only screw (4) Is Installed in cars with
manual transmission.

Remove mask lor radio opening or radio -
reler 1o Group 65.

Press clip In at middie and pull the multl-
function display out.

Disconnect plug.

!
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Lift caps out.
Unscrew screws and lift irim panel.
Disconnect plugs from heater conirols.
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64 11 755 REPLACING FRONT PANEL

Remove heater controls — see
B4 11 750,
Unscrew scrows and take off cover.

Push back retainers on ping and pull
out pins and control wheels.
Pull off push bulton from frant,

Installation:
Check for correct posilioning of con-
trol wheels to potenliomelers.

Unscrew scrows and fold up upper
printed clreult board sectlon.

Con't forget the spacers when (nstall-
Ing.

M A 0GY

MeamIU

Unscrew screws and remove bath
printed circull boards.

6383.. REPLACING LIGHT BULB
FOR CONTROL PANEL

Remove plate for center consale — see
Group 51,

Twist and remove bulb holder.
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64 11 765 REPLACING CONTROL UNIT
FOR HEATER

First check the control unil prior to re-
moval - see 64 10 010.

Pull off left and right plugs on contral
unit.

Unscrew screws and HIN oul alr duct.

Prias down on relalner and pull oul
cantral unlt.

\ o 2 000U
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G4 31 010 REPLACING MICROFILTER

Ruh wiper am to upright positfn,
Unscrow SCraws.

Lin rubbar seal slightly ot side ard Nt
cover oul upwards,

Spread clips aparl on laf and right sldas.
Tih microfier forward and pull It out
upwards.
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DESCRIPTION OF REFRIGERANT CIRCUIT FUNCTION

After awiiching on the alr conditionar the relrigerant clrcull Is aclivated In that the sole-
nold elutch recelves current. This produces posilive connection batween the puliey and
armature chslch plate and the compressor s driven,

The comprassor, @ major componand of tha aystem, Incraases the prassuro of relriger-
anl vapors. Reirigerant vapors are drawn In on tha intake side of tha comprassor. Tha
refrigerant ia comprossed, whareby the vapor temperature rises. The high pressure va-
pors pass via o high prexsure pipe to 8 condensar located on the face of the engine ra-
diator. Tha hot refrigarant Is coaled ol by wind from driving and an addlilonal fan. Reo-
frigarant vapors condensa and turn Inlo llquid whan reachlng tha dew polnt tempera-
ture, Tha high pressurized refrigerant I8 dellverad lo Ihe dier. The drler removes mols-
tura from the refrigerant and somellmes also acids, bul tho lattor anly In tha amount of
G lo 10 grams for R 12 or 1010 16 grams for R 134 a syslems.

Refrigerant continues on o the expansion valve from the drier. The expansion valve
makes up @ point of separalion In the system. The expansion valve meters the refriger-
am. Voluma of mfrigeram |s controlied by the lemperature and prassiura a1 tha oullel ol
the evaporator. The relrigetan evaporates and cools off conskderably In the svaporator,
Tha frash alr - respectively circulaled olr - llowing past the cold evaporator, with blow-
ar suppan, I cooled accordingly and daelivared Inlo the pagsenger companment via
nazzles,

The svaparated refrigerant |3 drawn In agaln by the comprassor, whereby the refrigeran
circult Is complated.

Molsture from the fresh or circulated alr, flowing past the evaparator, condenses on tha
cald fins. The condensation on the evaporator 18 discharged outdoors via rubber hoses
on the iranamizsion funnal and cowld cause o puddie of up (o 200 ml underncalh o
parkad car deponding on the simospheric molsiure. This Is completely normal and dooes
not indicatle a loak,

1 could happen that the condenaation water ireezes on the Tms of the evaporator, An
avaporalor lempoerature sansor provanis the formation of ico Inthal s awlighes tho
compreasor ofl at 2° C. The compreasor s swilched on again with a revaraing range of
2° C. A salaty wwlich (high or low gireasure pressostal) swliches the alr condilloner ol
whan prassure Is 1eo high or 100 low, This prevenis damage 1o the alr condiloner. A
madlum pressurs prosxostal switches the second slage of an addilien fan on al & pros-
sure of aboul 18 bar.

In this mannerthe compressor (8 not switched off and on 80 oflan, as the maximum
high prossure la not reached so fasi,

= WS

Solenold cluich

Comprassor

Condansar

Drlar

Saloly awliches

{high/low pressure prossostals)

T

36 B4 g U

7 Expanslon vilva

8 Ewvaporator

9 Tempaoraiure swilch
10 High pressure gas
11 High pressure liquid
12 Low pressure liquld
13 Low pressure gas
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SERVICE STATION (R 12)

Main switch

Opoeration hour counter
High pressure hose

Low pressure hose
Relrigerant Inlet valve
Raelrigarant outlat valve
Vacuum pump valve

Low pressura valve

Low pressure gage

10 Vacuum meter valve

11 Vacuum meler

12 High pressure valve

13 High prassure gage

14 Charging cylinder valva

15 Charging cylinder high prassura gage
16 Charglng cylinder with scale
17 Rafrigerant drain vaive

18 Molsiure indicator

19 Control lamp - yellow

20 Contral lamp - red

21 Control lamp - green

22 Power supply cord

23 Charging cylinder push butlon switch

TR S LA B R e

36 64 003
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64 50 009 DISCHARGING AND CHARGING AIR CONDITIONER
Salety Precautlons lor Handling Relrigerant:

The alr condilloning system is fllled whh salety refrigerant Frigen R 12 or Frigen R 1343
gradually as from the beginning of 1981,

Important!

R 12 and R 134a must never be mixed as even the most minute mixed
quantitles would lead to decomposition In the system. Consequently
syslems for A 12 may only be fllled with R 12 and vice versa. Dilferant
refrigerant olls are used for both systems and must also not be mixed.
Vehicles with R 134a systems as well as parts for replacements are
marked. The service station for R 134ais green and marked R 134a.
The service statlon for R 12 is bluae.

Frigen R 12 Is very dangarous for the environmaent because of fluorchlorhydrocarbons
(FCH) and must be drawn out, cleaned and relliled In 8 system with a service station.
Frigen R 134 A doos not confaln FCH, bul I should also be drawn oul, cleaned and
ralillad with a sorvice siation.

Although these refrigaranis are non-toxlc, non-flammable and non-oxplosive In any
mixing ratla with alr at narmal tempéralure, there must be conlormance wilh safely
precautions.

Avold eny contact with liguid or gas ralrigerants. Wear gogoles and gloves when work-
Ing on the relrigerant clrcull. Refrigerant on the skin will couse frosibite. Wash off con.
cerned pans of body with cold water thoroughly. Il refrigerant gets In the eyes, alsa
rinse oul with waler and then conlact a physiclan Immediately. Frigen Is heavier than
alr and could, If 11 gets Into the simosphera In splte of warking with a service siatloh,
lead 1o asphyxlation - especially In warking plis — which would nol be readily nollced
since tho gas has no color or odor,

Turn on avallable extraciion aystems.

Absolule cleanliness and as tharough as possibie discharging of the alr condltioner (at
least 30 minules extraction of molsture from the refrigerant clrcult) are required for
porfect alr conditionar oparation,

Frigen R 12 and even more 80 R 134 A take on molsture very quickly. Plug opened
plpes, condenser, avaporator, compressor or drier with plugs Immediately.

Impartant
Also In this case the plugs must not be mixed up and should be slored
separately.

When raplacing parts the plugs should bo removed only Immaediately before connection
ol plpes.

In cage of warranty clalms, old pans must be Illled with plugs to be able fo delermina
tho couse of damage.

I an alr condltloner Is completely drained because of leaks or accldent, the drier mus
always be replaced as too much molsture will have antered the unil.

There-should never be walding on a fliled alr conditionar or in the close viciniy. There
could ba danger of an exploglan because of the dxcessive pressure produced when
relrigerant Is heated,

In addition, refrigeranis decompose ot high temparature or when exposed 1o open flame.
Decomposed products are Injurious to health,

Store full refrigerant cylinders that thay are not subjecied 10 direct sunshine or olher
sources of hoal (max. 45° C).

Imporiant
Atter aach refilling check protective caps of charging valves for handtight it Thay
sorve as addiflonal seals,

The lollowlng proceduraes describe sucking, discharging and charging alr condliioners
whh help of a SECU sorvice statlon irom the company “"Behr”,
Refer to pertinent eperating Instructions for changes In the service station design.

Prior lo starling any oparation, the service siation must be'brought Inlo basle salling.
Baslc selting means: All shut-olf valves of the service station and both
hosa valves must be closed.

tmpaddan!
Whan using a differont service sistion, refer 1o the pertinant operaling Instructlons.
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SUCKING REFRIGERANT OUT OF AIR
COHDITIONER:

Firgt suck out the service stallon 1o ensure
that there I8 no residual rafrigerant In the
sorvice slatlon.

Descriplion of pressure gage assembly Open valves (2, 4 and 9) and slar the

1 Low prassure hosa (blua) sucking oparatlon.
2 Refrigarant Inlol valve Afer the service stalion has been swhched
3 Sight glasa olf, write or nate the volume of rafrigerani
4 Low pressure valva In the charging cylinder (Information Is
5 Low pressure gago required for lault finding to evaluate the
6 Vacuum maeter valve sysiem).
T Vacuum meler |
8 High presaura gage
9 High pressura valva
2 B 008 LI 10 Vacuum pump valve
e 11 Refrigerant oullst valve
12 High peessure hose {red) Open valves (1 and 2) on vehlcle.
Operate start bulton agaln and suck refri-
gerant out of the enfire system.
Tha alr condliloner sysiem of the vehicie
Is empiy when the service siatlon Is again
swliched ofl.
=36 6 004 L
Bring sarvice stallon Intg basic aelling Bring safvice mation into basic satllng (re-
{ralor 1o page 064-50/3). for to page G4-5007).
Connagt savice siation 1o vahicla, Read present volumae on the charging cy-
Connoci biue hose 1o low pressure side linder.
{thick plpa). : Open valve (14} slowly and lol aboul 200 10
Conngct red hoss 1o high prossure side 300 grams of relrigerant run Inta the sys-
{thin plpa). lem,

Open valve (17) slowly about 14 wrn and
draln the sucked oul ratrigarant oll into the
measuring cup.

I thare 18 no more oll In the calch tank, It
will closa automatically,

Measure amount of dralned refrigerant oll.
Buck out system agaln sllerwards and
bring Into baslc satling.

impartant!
Nover reuse drained relrigerant oll and
dispose It as speclal relusae,
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DISCHARGING AIR CONDITIONER:

Bring service station Into basic setiing
{refar 10 page 64-5073).

Cpan valves (4, 6, B and 10,

Switch on vacuum pump. This only dis-
chargas tha sorvice siation,

Maximum possible vacuum |8 reached
after aboul 1 1o 2 minutes, The needle of
vacuum maeter {7) must then be above or
below the zero. This sirongly depends an
curfent weather condlilons. In high pross-
sure weathar rones the maximum possible
vacuum will ba lower than In desp pressurs
woathar pangeg. The sorvice slalion has a
leak If the zaro point s not approximately
reached or vacuum Ia not bullt up,

Close valve (10) and swiich all vacuwm
pump afler reaching maximum vacuum,
The sarvice siatlon does not leak if the
prassure doas nol rae alter aboul 110 2
minios,

Aferwards sel needla of vacusm metar (7]
16 zara (with adjusiing screw on top of the
vacuum maler) and close valve (G).

Opan valves (1 and Z) slowly.
Than discharge the omine system brielly

Cloge valva (9) and awlich vacuum pump
ofl,

Uiscrgw high pressure hass (rom pressure
gage nzaembly and conngct 10 1he supplied
suction plpe,

Switch on vatuum pump and using the
suctlon plpe suck the previously measured
amount ol new refrigerant oll oul of the
maasuting cup Into the system. Switch off
VBCUUM pump as scon a3 the lolal amount
of oll 1s In the system, In order 1o avold
sucking In “moist™ air. Reconnect high
pressura hose to conneclion (12) and open
vahlve (9). Swlich on vatuum pump agaln
and discharge system al least 30 minutes.

Atter discharging, close valve (10) and
swiich off vacuum pump,

There Is né longer molsture In the syslem
If tha naadie of vacuum maeter (7) remains
at 0 gver a pariod of af least 3 o & minutes,
Howaver, If the neadle rises In small junips
this is indicetlon of waler drops which are
svaporating and causing (he prassura 1o
rise. In such o case discharging must ba
continued.
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CHARGING SYSTEM:

Requirements for correct charging are a sulliclent amount of refrigerant and pressura
In tha charging cyiinder of at least 9 to 11 bar. If there is not enough refrigerant In Lhe
charging cyllndar, this must be compensated by sucking reirigarant out of the pressure
cylinder. Ingulliclant prassura can ba Increased by switching on the charging cylinder

heater or cleaning the refrigerant.

I 8 00 L)
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Bring service slation Into baslc setling,
Open valves (4 and 9).

Opon valva (11) briafly and closa agaln, so
that refrigerant can flow up to the charg-
ing hosos.

Read charging cylinder level (1), subtracl
specliied charging volume® from this valug
and mark now volume level with a rubbaer
band (2).

Opan valves (1 and 2) on Lha charging
hoses. Then open valve (11) agaln and
observe 1he level In the charging cylindor.
It there Is approximately correct charging
voluma® In the systom, close and open
valve (11} In steps untll the correct volume
I8 In Q04 Sy stem.

*  HRefer 1o Specifications

DETECTING LEAKS:

Callbrate leak detector (1)** according to
the operating Instructions,

Check air conditioner for leaks with leak
detector (1).

Tighten loose plpes and ollminsie leaks.

Nota:

Always check boelow an assumed point of
leakage as refrigerant Is heavier-than alr,
Suck relrigerant oll out of system again
aftar finishing the feak test and eliminating
leaks.

** Raler to Workshop Equipmani
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CLEANING REFRIGERANT:

Bring service station into bagic setting (refer 1o page 64-50/3),
Open valve (14) on charging cylindar siightly (1 to 1 and 1/2 1urns).

Switch on suctlon and let cleaning run &l least ten minutes.

Close valve (14) and walt until the compressor is automatically switched off,

In tha cleaning process the reirigerant |s pumped through a drler Imegrated In the ser-
vice station where 1 Is dried and cleaned to remove particies of dif. A molslure indica-
tor (18) shows tho refrigarant's malsture content. Cleaning tima should not excead 10
1o 15 minutes. If Ihe molsture Indicator silll shows molsture after this lime, the drier Is
salurated and must be replaced (refer to oporating Instructlons of the service station).
Aflerwards the refrigerant must be cleaned agaln.

If the comprassor Is switched oif during the cleaning process, the reasons for this
could be as follows.

1. Insufliclentiaxcessive prassure [n Infake of the compréessor. This |5 spplicable, If
the charging cylinder valve |5 opened too [ittle or 1oo much.”

2, Excoessive pressura (= 17 bar] In charging cyllnder. This means non-condensable
gas In the circult. In this case close valva (14) and discharge the non-condensable
gas via tha Schrader valve on the charging cylinder or walt until refrigerant In (he
charging cylinder has reached amblent lemperature. Aflerwards switch on suctian
untll there Is no longer refrigerant In the sarvice siallon and the compressor Is
swltched oll sutomatically.
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PRESSURE:

High inlet and outlat pressures Indicate an
overcharged system, conlaminated con-
dengar or defective additlonal fan,

Romedy:

Suck oul relrigarant, discharge and re-
charge system, clean condenser and chack
addhlonal fan, replacing If necessary.

High Inlel pressurs and normal oullgl pras-
sura Indicate a defective comprassor.

Ramady :
Replace comprassor,

Comprossor doos not run with equal Inlel
ard outlel prossures.

Remady:

Il kelng-up protecior has awlithed tha com-
prossor ofl, check avaporalor Sensor or
check power supply 10 the magnetic coup-
ing {reler to Elecirlc/Eloctronlc Test lof
Group G4),

Diherwlgo check magnetic coupling me-
chanlcally (slips).

Low Inkel presaure and nammal oullet pres-
aure indicale an Insulllciant charged vol-
ume or restricted low pressure aide of the
ayslem.

Roemedy:

1, Check whather ovaporator has lce; then
check evaporalor gensor,

2. Suck out and measure relrigaran. If
sucked oul voluma I approximalely the
samg as specilied charge volume®, chech
flow of expansion valve; then dischargo
and rocharge systom.

Reler 1o Specilications

21,0 - 33,0 bar

J264 WE U

Low Inlet prossure and high oullel pressure
Indicate a restricted high pressure side.

Remedy:
Check condengar, drier and axpansion
valve.
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AR CONDITIONING EFFICIENCY TEST

Sevoral conditions must ba fullilled for Lhis test.
1. Madic or BMW Service Testor
2. Thermomalor
3. Intaka alr temperature approx. 50° C

Raei, Polnd 1:
Connact Modic or BMW Service Tesler to vehlcle and have the evaporater
temperature displayed.

Rel. Polnt 2;
‘ Install a thermomelar approx. 5 cm bolow Lhe vehicle's roof liner st B-pillar helght
and place the display unit facing out.

Rel. Point 3:
Set the heater to maxlmum heatlng. Switch the alr condilioner on and set It 1o
recirculalod alr modo. Set vehicle blower 10 s1age 4 or maximum spead. Shut all
windows and doors, Start and run engine ol approx. 2000 mm.

AMNerwards hoal up the passengor comparimant lo about 50° C. The comprasser musi
no lenger swilch off. Evaporator and passenger companiment lemperature will now be
measured and subliracted from cach other. There should be a diflerence ol approxl-
malely 40" C.

Il this diffarence In lemperature Is not reached, the Sorvice Statlon must be connected
and the Intake pressure measured. It the Intake pressure Is less than 1.5 bar, proceed
a3 described for measuring pressure with excessively low Intaka pressure,



64-50/10

DESCRIPTION OF REFRIGERANT CIRCUIT FUNCTION

Afer awilching an the alr conditlonar Lhe relrigerant clrcull Is activated In that the mag-
nlc coupling recelves currend, This produces posllive connaction batwaen Lhe pulley
and armature clutch plate and the compressaor Is driven.

Tha compressor, 8 major componant of the systom, Increases the progsure of relrger
ant vapors, Refrigerant vapors are drawn in on the intake side ol the compressor. The
relrigerant |s comprossed, whereby the vapor tem peralura rises. The high pressure va-
pars pass via a high pressure plpe to a condenser 1ocaled on the face ol the englne ra-
digtor, Tha hot refrigarant |8 coolad off by wind Irom driving and an additicnal fan. Ro-
irigaranl vapors condensa and turn Into Nquid when reaching the dew point tempera-
tura. The high prossurized relrigerant s dallverad to tha drer. The drier removes mols-
ture from tho refrigerant and somolimes algo ackds, bul the atter only In tho amount of
& 1o 10 grams In A 12 systoms of 1010 16 grams In R 134a systems.

Ralrigarant cantinues on 1o the expansion valve trom the drier. The expansion valve
makes up a point of separallon In the system. The expansion valve meters the refriger-
ant, Yolumae of refrigerant Is controlied by the lemperature and pressure at the outlel of
the evaporsior, The refrigerant evaporates and coofs ofi considerably In the evapaorator.
Tha fresh alr - respecilvaly clrculated air - flowlng pasi the cold evaporator, with Blow-
af suppart. |s cooled accordingly and dellvered Inlo the passenger compariment via
nozzles,

The evoporated refrigerant is drawn In again By the compraessor, whereby \he relrigerant
elreult 1s complated.

Maolsture from the Iresh or circulaled alr, flowing past the evaporator, condonses on tha
cold fins. The condensailon on thd evaparalor Is discharged ouldoors via rubbar hoses
on lhe transmisalon lunnel and could couse a poddle of up to 200 mi underneath A
parked car deponding an the atmospheric molsiure. This [s complatély nermal ond does
not [ndicate a loak, '

It could happen thai the condensalion water freeres on the fins of 1he evaporator. An
evaporatar lemperelure sansor provents the formation of 1ce In that 1t swiiches the
comprassar off at 2 C. The compressor |s swliched on agaln with a rovarsing range of
2° €. A aaloty swiich (high or low proasure prossosial) swiiches the alr conditlonar off
whan pressure 1s (oo high or too low, This prevents damage 1o the alr caonditloner. A
medlum prossurse pressosial swilches the second stago of an additonal fan on al @
prozsure ol about 18 bar.

in this manner the compressor 18 not switched ofl and on 80 aflen, as tha maximum
high prossure 15 not réached S0 fast.
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Magnetic coupling 7 Expanslan vaive
Compressor B Evaporalor
Condensar 9 Temperatura swilch
Driar 10 High pressure gas
Safety swliches (high and 11 High pressure liquid
low pressure prossostats) 12 Low pressura liguid

‘e 13 Low prossure gos
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SERVICE STATION (SECU 134)

Maln swiich
SUCKING/CLEANING swiich
SUCKING end conirol lamp
High pressura hosa

Low pressure hose
Relrigerant infet valve
Reldgerant oultlet valva
Vacuum pump valvo

Low pressure valve

10 Low pressure gage

11 Vacuum mator valva

12 Vacuum mater

13 High prassure valve

14 High prossure gage

15 Charging cylinder valve

16 Charging cylinder high pressure gage
17 Charglng cylindar with scale
18 Refrigerant all flller valve

19 Relrigerant oll draln valve
20 Malstura Indicator

21 Measurlng cup

22 VACUUM PUMP gwitch

23 Red control lamp

24 HEATER swilch

25 Power cord

LR - S U
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6450009 DISCHARGING AND CHARGING AIR CONDITIONER
Salety Procautions for Handling Refrigerant:

Tha alr condliloning system |s filled with safety relrigerant Frigen R 12 ar Frigen R 134a
gredually as from the beginning of 1981,

Irnpartant!

R 12 and R 134a must never be mixed as even the most minuta mixed
quantities would lead to decomposition In the system. Consequently
systems for R 12 may only be fllled with R 12 and vice versa. Different
refrigerant olls are used for both systems and must also not be mixed,
Vehicles with R 134a systems as well as parts for replacements aro
marked. The service station for R 134a Is green and marked R 134a.
The service statlon for R 12 is blue.

Frigen R 12 Is very dangercus for the environment becausea of fivorchlarhydrocarbonsg
(FCH) and must ba drawn oul, cleaned and raflllad In a8 system with a service station.
Frigan R 134 A does not contaln FCH, but It should also be-drawn out, cleaned and
rafilled with a sarvice siatlon.

Although these relrigarants are non-toxlc, non-flammable and non-sxplosive In any
mixing ratio with alr al normal lemperature, there musl be conformance with salety
Precaulions.

Avald any contact with liquid or gas refrigerants. Wear.goggles and glovas when work-
Ing on the relrigerant circult. Relrigerant on the skin wil cause frostbile. Wash ofl con-
cermad pans ol body with cold waler thoroughly. If refrigerant gets In the eyes, also
rinse outl with waler and then contact a physiclan Immediately. Frigen s heavier than
ale-and could, It Il gels Into the atmosphera In splte of working with a servico stalion,
lead 1o paphyxlation - especinlly In working plis = which would nol be readily noticed
since the gos has no color or odor,

Turn on avallable axtroctlon systema.

Absoluta cleanliness and 83 ihorough as possible discharging of the alr conditionar (at
least 30 minutas extraction of molsture from the relrigerant ¢ircult) are required for
periect air conditioner oparation.

Frigen R 12 and even more 20 R 134 A 1ake on molstura very quickly. Plug opaned
plpes, condenser, evaporalor, comprassor or drier wiih plugs Immedialoly.

Impariant!
Also in this case the plugs musi not be mixed up and should be stored
separately.

When replacing parts tho plugs should be removed only Immediately bofore connection
of pipes.

In case of warranly clalms, old parls must ba flited with plugs to be able to déterming
the causa of damage.

If an alr condhioner Is completely drained because of leaks or accldent, the drier must
always be replaced as oo much molsture will have entared the unit.

There should never ba walding on a fllled alr condltloner or In the close vicinity. There
could be danger of an exploston because of the excessive pressure produced when
rafrigarant |5 heated.

In additlon, refrigerants decompose at high temperature or when exposed 1o open llame,
Decomposed products are Injurious 1o health.

Store full refrigerant cylinders that they are not subjected to direct sunshine or olher
sources of heat (max. 45' C).

Imporiani!
Afer gach rafllling check protectlve caps of charging valves for handiight lit. Thay
serve as additional seals,

The tollowing protedures describe sucking, discharging and chargingalr conditlonars
with help.ot a SECU 134 service slation from the company "Behr”.
Reter to portinent operaling Instructions for changes In the service statlon design.

Prior 1o starting any operation, the service statlon must be brought Inte baskc satling.
Baslc setting means: All ghut-olf valves of the service stallon and both
hose valves must be clased.

Important!
Whan using a diflerent sarvice siatlon, rafer to the perlinent operating Instruclions.
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SUCKING REFRIGERANT QUT OF AIR
CONDITIONER:

Description of pressure gage assembly
4. High pressure hose (red)
5 Low pressure hose {blua)
6 Refrigerant inlet valve

7 Refrigerant oullat valve

8 Vacuum pump valve

9 Low prossure valvg

10 Low pressure gage

11 Vacuum meter valve

12 ¥acuum moter

13 High pressurs valve

14 High prassure gage

Bring service statlon Inlo basic setting
(refar to page 64-50/12).

Connect service station 10 vehicie,
Connect blua hose to low pressure side
{Ihick plpa).

Connoct red hose to high pressure side
{thin pipa).

The quick-actlon coupling are different in
diameter to avoldnilxing them up.

First suck out the service statlon 1o ensure
that there 15 no residual refrigarant in the
service station.

Open valves (6, 9 and 13) and stan the
sucking oparation.

Amor the service station has been switched
ofl, writa or note the volume of refrigerant
In the charglng cylinder {information Is
required for fault finding to evaluate the

system).

Opan valves al the quick-actlon couplings.
Operate starl bution again and suck refrl-
gerant out of the entire system.

The alr conditioner system ol tha vehicle
Is emply when the service stallon I3 again
swilched off.

Bring service statlon Into basic setting (re-
fer to page 64-5012).

Read present volume on the charging cy-
lindar.

Opan valve (15) slowly and el about 200 to
300 grams of refrigerant run Into the sys-
tem.

Open valve (19) slowly about 1/4 turn and
draln the sucked owt refrigerant oll Into the
measuring cup.

If there I3 no more oll in tho catch tank, It
wlll close automatically.

Measure amount of dralned refrigerant oll.
Suck out syslom again atterwards and
bring Into baslc setling.

imperiant!

Hever reuse drained refrigerant oll apd
dispose It as speclal refuse.

Afier discharging the system must again
be filled with the same arE.uun‘t of new
refrigarant ol plus 10 cm®,
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DISCHARGING AIR CONDITIOMER:

Bring service station inlo baslc setling
(relor to page 64-50/12).

Opan valves (8, 8, 11 and 13).

Swhch on vacuum pump. This only dis-
charges the sarvice stallon.

Maximum possible vacuum Is reachoed
alter about 1 10 2 minutes. The needls ol
vacuum meter {12) must then be above or
below the zero. This strongly depands on
current weather conditions. In high prass-
sune weather zones the maximum possible
vacuum will be lower than In deep pressura
weather zonas. The service slation has a
lehk If the zero palnl Is not approximately
reached or vacuum Is nat bulll up.

Cloze valve (8) and swhch off vacuum
pump after reaching maximum vacuum.
Tha service statlon doos nol leak If the
pressure does not rize aftar about 1 1o 2
minutles.

Aflorwards set needle ol vacuum mater
(12} to zero (with adjusting screw gn lop of
the vacuum meter) and close valve (11).

Open tha valves slowly.
Then discharge the enlire system briefly.

Opan valve (11) If low pressure gage (12) Is
&t 0 bar.

Switch on vacuum pump and using the
suction pipe sUck the previously measured
amount of new refrigerant oll out of tha
measuring cup Into the system. Switch off
YBCUUM pump 85 soon 85 the total amount
of oll Is In tha system, In ordar to avold
sucking In "molst™ alr. Reconnect high
pressura hose to connection (4) and open
valve (13). Switch on vacuum pump again
and discharge system al least 30 minutes.

The previously sucked out refrigerant can
ba cleaned simultaneously to the discharg-
Ing process.

This requires opening valve (14) slightiy {1
to 1 1/2 wrns) and switching on suction,

Important!
Stop the cleaning process aler about 10
to 15 minutes. Discharging still runs.

Afer discharging, close valve (8) and
switch off vacuum pump.

Thare I3 no longer molsiure In the system
If the needie of vacoum meter (12) remalns
at 0 over a parlod of at leasl 3 to 5 minutas.
Howaver, Il the needie rises In small jumps
this I5 Indication of water drops which are
evaparating and causing the pressure 1o
rise. In such a case discharging must be
conlinued,
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CHARCING SYSTEM:

Requiremants for correct charging are a sufficlent amoun of refrigerant and prossune
In the charging cylinder of at least & o 11 bar. H there is nol enough reirigerant in the
charging cylindar, this musl be compansated by sucking refrigerant out of the prossure
cylinder. Insufliclont pressurg can ba Incraasad by switching on the charging cylindor
heater or cleaning the refrigerant,

SOe005
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A6 464 035

Belora charging the system It will ba ne-
cessary Lo replaca the amount of ofl taken
oul by sucking the refrigerant out,

Bring sarvice station Into baslc setting for

Ihls purpose (fefar 1o page 64-50/12).

Open valve (15) on tha charging cyinder
ghowly until the while control lamp (3) goes
oul.

Open tho valvas on Lhe charging hosos.
Read the pmount of oll Irom the scala of
iha oll resamvolr.

30 4 03
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36 04 033

Open and clasa valve (18) carefully several
tmes umil there Is tha same amount of oll
In Lho system plus 10 cm3,

Observe the scale white charging.

Bring sarvice statlon into basic setling
(refar to page 64-50v12).

Open valves (9 and 13).

Open valva (7) brielly and closa agaln, 8o
that relrigarant can flow up 1o the charg-
Ing hoses.

Read charging cylinder lavel (1), subtract
specliled charging velume® from Lhis valuo
and mark new volume level with a rubber
band (2}

*  Referto Specilications
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A5 04 G348

Opan the valves oh the charging hoses,
Then open valve (T) again and observe tha
leval In the charging cylinder.

Il thare |s approximately correct charging
volume® In the system, close and open
valve (7) In steps untll tha cormect voluma
Is In the sysiom.

*  Refer lo Specifications

DETECTING LEAKS:

Callbrate laak detector (1)* according 1o
the operating Instructions.

Check alr conditionar for leaks with leak
detector (1).

Tighten loose pipes and eliminato loaks.

MNota:

Always check below an assumed point of
leakage o refrigarant is heavier than alr.

Suck refrigerant oll out of system again

Ilh:tr finlshing the leak test and sliminallng
paks.

** Rofer to Warkshop Equipment
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36 64 035

CLEANING REFRIGERANT:

Bring sarvice stallon Inlo basic setting (refer to page G4-50/12).

Opan valve (15) on charging cylindar slightly (1 10 1 and 1/2 lumns).

Switch on suction (2) and lal cleaning run at least tan minules.

Close valve (15) and walt untll control lamp (3) lights up the compressor Is automatical-
Iy switched oif.

in the cleaning process tha refrigerant ls pumped through a drier Integrated In the sor-
vice statlon whare H Is dried and cleaned 1o remove pariicies of dirt. A molsture Indica-
tor (20] shows the rofrigerant’s molsture content. Cleaning time should not exceed 10
to 15 minutes. If the molsiune Indicator st showa malstura atter this time, tha drlar |8
saturated and must be replaced (rafer to operating Instructions of the service statlon).
Afterwards the refrigerant must be cleaned agaln.

I this compressor Is swhched off durlng the cleaning process, the reasons for this

‘could be as follows.,

1. Insufficlentiexcessive pressure In Intake of the comprassor. Thig 1s applicable; Il
the charging cylinder valve is ocpened too Itie or 160 much,

2. Excessive pressura (= 17 bar) In charging cylinder. This means non-condensable
gas In the clrcull. In this case close valve{15) and discharge the non-condensabla
gas viathe Schrader valve on the charging cylinder or walt unill refrigerant in the
charglng cylinder has reached amblent temperature, AHerwards swilch on suction
untll there Is no longer retrigerant In the service statlon and the comprossar ls
swiiched olf awtomaiically.
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23,6 - 35,0 bar

324 138 U

10.1-18,3 bar

3261370

5.0 bar

A2E4 138U

10,1 - 15,8 bar

H2E4 130 U

TROUBLESHOOTING BY MEASURING
PRESSURE:

High Inlet and outlet pressures Indicate an
ovarcharged sysiem, contaminated con-
denser or defective additional fan,

Rermedy:

Suck oul rafrigerant, discharge and re-
charga system, cloan condansarand check
additional fan, replacing il necessary.

High Inlat prassure and nommal outlel pros-
sure Indicate a defective compressor,

Remedy:
Replace compressar.

Compressor does nol run with equal Inlgt
and cuthel pressures.

Remedy:

Il icing-up protecior has switched the com-
pressor off, check evaporalor Sonsor or
check power supply to the magnetic coup-
ling {refer 1o Electric/Electronlc Test lor
Group 64).

Otherwise check magnetic coupling me-
chanically (slips).

Low [nlet pressure and normal outlet pres-
sura Indicate an Insufficlent chargoed vol-
ume or restricted low pressure side of the
system.

Remedy:

1. Check whether evaporator has lce; then
check evaporator sensor.

2, Suck outl and measura relrigerant, if
sucked out volume IS approximately the

same as specliled charge volume®, check

llow of oxpansion valve; then discharge
and recharge syslem.

*  Relor 1o Specifications

0.2 - 1.0 bar

23,6 - 35,0 bar

AL 40U

Low Inlet pressure and high oullel. pressure
Indicate a restricted high pressure side.

Remedy:
Check condenser, drier and expansion
valve.
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AIR CONDITIONING EFFICIENCY TEST

Several condlilons must ba fullllied for this test.
1. Modic or BMYW Sarvice Tostor
2. Thermomotar
3. Imake gir lomperature approx. 50° C

Ral. Point 1:

Connect Modic or BMW Service Tester 1o vehlclo and have the evaporalor
lamparatune displayed.

Rel. Point 2;
Install @ tharmomatar approx. 5 cm below the vehicle's root liner at B-plitar height
and piace the display unil facing out.

Rel, Point 3:
Sel Ihe heater lo maximum heating. Switch the alr conditioner on and set It 10
recirculated alr modo. Sot vehicle blower Lo stage 4 or maximum spoed. Shut all
windows and doors. Start and run engine at approx. 2000 R,

AMorwards hoat up the passenger compartment 1o about 50° C. The cOmMprossor must
no langer swilch off. Evaporator and passenger compartment temperature will now be
measured and subtracted from each other. There should be a difference of approx)-
mately 40° C.

It this ditference In temparature 2 not reached, the Service Statlon must be connected
and the Intake pressure measured, I the Intake pressure Is 1ess than 1.5 bar, proceed
as described for measuring prossurg with excessively low Inlake pressure,
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64 51 000 CLEANING EVAPORATOR

It could happen that bacterla sottle on tho
fins of the evaparator. This Is caused by
tha condensation water which collects an
tha fins atter switching the comprossor off.
Thara could temporarily be an unpleasant
odor IIf Lhe car when |ho comprassor s
swilched on again. Consequently the
aveporator ghould be cleaned al regular
Intarvals.

Nola:

It Is recoomendod to drive the carto a
washbay and do the cleaning there, as tha
water will run out through ihe drain holes
In tha transmission tunnel.

Remove the glovebox - refer 1o Group 51.

Unscrew screws and fold the air duct down,

Disconnect wires from tho contral unit and
final stage.

Norta:

The heater remalns Installed and was only
remaved In this picture for better under-
standing.

64 1 200

ATE4 148 E

Unscrew screws and pull the final stage
out.

important!

Cara with Microlittar:

Unscrew cover, pull the microlliter out and
reinstall the cover.

Slide Speclal Tool 64 1 200 Inlo the {inal
stage opening and secure.

Apply aboul 1 Iiter of § per cent cleaning
solution® onth the evaporator by moving
the spray nozzle pipe back and forth unl-
formiy.

Loave the cleaning solutlon on the evapar-
alor for about 10 to 15 minutes.,
Atterwards rinse off the evaporator with a
large amount of water (at least & liters of
waler).

*  Reler 1o Servico Informatlon
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B4 51 510 REMOVING AND INSTALLING
EVAPORATOR

Suck the relrigerant out ol tha alr condl-
tioner with help of a service station (refer
1o 64 50 009 or the operaling Instructlons
supplled with pertinent service stathon).
Remove wipar conacle - relar 1o Group 61.

Unscrew nut.
Instalation:

Replace O-rings.
Tightening torque®.

Remove the glovebox - reler 1o Group 51.
Unseraw scréws and remove Lhe alr duct.

Pull all plugs off of tha control unlt and
linal stage and lay the wire hamess on Lop.

' Refer lo Specliications

Unscrew screws and IR cover out,

Unscrew screw and remaove the double-plpe.

Instaltation:
Replace the O-rings.

Unscrew scraws and remove the expansion
valve,

Instaiiafion:
Replace the O-rings.

Pull the avaporalor odut.



64 52020 REPLACING AC COMPRESSOR

Remove engine splash guard.

If applicabie, loosen nut (1) and boltl {2}
and take the ribbed driva bolt oif ol tho
additlonal alternaior.

Loosen nuts (4 and 5) on the tensloning
roller and take the ribbed drive bell off of
1he Comprassor,

Instaliation:

Turn the tenslonlng roller on hexagon (3)
as lar as s1op, then tighten nut (5) frst
and finally nut (4).

Tightening torque = 24 Hm.

Unscrew couplings and remove Intako and
preasure plpes.

InstaNation:
Replace O-rings.

Unscrew bolls.
Disconnect plug.
Lilt compressor oul downwards.
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64 52 061 rlt&plal:ing compressor coup-
ng

Removo underbody protection from angine.
If necessary, unfasten nut (1) and screw (2)
and remove Ves bell from auxlliary alternator.

Loasan nuts {4 and 5) on tenslening roller and
remove Yoo belt from comprossor,

tnstaliatiom:

Rotate tensioning roller on hex hoad (3) 1o
limil position, then tighten nut (5) lolfowed by
nul [4).

Tightening torque = 24 Nm

Grip drive plate with speclal tool 645 080, un-
fasten screw (1) and remove drive plate.

Instailation:

Check that clearance between drive plale and
pullay Is correct: A (0.5.. . 0.8 mm). i necess-
ary, adjust using shims.

Priso open retaining ring and remove

Remove pulloy.

Prise open retaining ring and remeve.
Unlasten screw (1), disconnec! plug connac-
tlon (2) and remave magnetic coll.
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64 53 510.Removing and installing / replacing drier flask for air.conditioner

Hote:
Pravided that tha alr conditioner is operational and does nol leak, there is no need to replace the
drier flagk at regular service Intervals.
The drier llask must always be replaced withoul fall if
- lhere ks any dirt in the ralrigerant clrcull (e.g. compressor sefzed),
- ifsystem loaks and there is no refrigerant lefl in the clreuit,
= the refrigerant circult was open for longer than 24 hours during a repalr job.

Alr conditioner dralined,

rofer to 64 50 003

Remaove right front wheal. Unlasien screws on
trent right wheel arch trim and remaove tim
panal,

Unfasten scrows and ramova lines.

installation:
Roplace O-rings.

Remowe conneclor.

Unfastan scrows and remave drior flask.
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64 53 550 Removing and installing / re- -}: i o Unfasten screws left and right on condenser
placing alr conditioner con- t@‘ LN and pul! out upwards condenser.
denser : ‘ ‘1 i
-‘I"." Y
Air conditioner drained, 7/ L o=
refer 1o 64 50 009 5
Complaetaly remove both pop-up headlights, § ,;i
rafar to 63 12 030 g
] i,
22) e
il
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@ =i i

Remowve complele air guide.

A iroee

Disconnect plug connection.
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Unfasten screws and remove lines,
Instaliation:
Replace O-rings.
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OPERATION OF LOCK SENSOR

Tha lock sensor consists of a control unit and speed sensor (lock sensor) on the AC
COMprassor,

This lock sensor |a Installed only In modela with tha M 70 englne (750, B50) becauso
the AC compressor and waler pump are driven by the same ribbed drive balt.

i tha ribbad driva balt tears or jumps off of the puiley when the compressor lacks, 1he
anglina cooling sysiem would also fall. This Is prevenied by the electronics of the lock
sensor control unit. It continuously monitors engine speed and comprassor speed and
Immadiately switches the magnetic cluich of the compressor ofl when Ihere |s more
than 30 % slip. This control unlt also monitors coolant lemperature and at first timas
the compressor In case of overheallng and switches It off laler If the lemperature rises
furthar,

ANer !lar‘tlﬂﬂ tha englne and axceeding an engine speed of 600 rpm for the first time
the control unlt 1s activated, the compressor |3 swiiched on, englne speed Is conllnu-
ously compared with compressor speed and coolant temperatune |3 measured. H during
& measuring peried of 200 milliseconds slip Is recognlzed once at high speed or slip Is
recognized thred times at low speed, the compressor will be switched off.

Important!

The comprassor can only be swiched on again (f the englne Is stanad agaln. In case of
fault and when & mechanical defect of the compressor cannot be found, check whether
briol slip has occurrad whila driving Jhrough a puddle (wet ribbed drive balt).

Monlioring of the coolant temperature takes place pamllaunmnnitnﬂng&f;llp It the
coolant temperaiure excoods the 117" C mark with rising tendency, the compressor will
be timed, Le. the magnetlc clutch of the compressor will be swilched aff for 20 seconds

avery 40 seconds. Il this measure causes the coolant temperalune to drop below 114" C,

the compressor will agaln ba swilched on continuously. However, If H rises again 1o
120" C, the compressor wlll be switched off untll i Is below Lthe 114 C mark.
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