83-500 General description and operation of air conditioning system

A. General

Madel 201 can be optionally equipped with a
manually operated air conditioning system,
Adjustment and distribution of the air quantity
are similar to the heating system installed as
standard equipment. The filling capacity
amounts 1o 1.0 kg refrigerant R 12, or 0.95 kg
for model 201.03.

The layout and operatian of the air conditioning
system are similar to that of model 123. Instead
of the temperature selector for the air condition- i
ing system, model 201 is provided with a temp- : 183 ~23847/3
erature slide control (N19). The temperature

control range is between 0° and + 25 °C.

In order for the air conditioning system or the
recirculated air mode to operate, one of the four
blower stages must be switched on.
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B. Fresh/recirculated air switch

In addition to the temperature slide control there
is also a switch (S524) for fresh air/recirculated air
operation. This can be used at any time 1o
switch between fresh air and recirculated air, i.e.
approx. B0% recirculated air and approx. 20%
fresh air. If the switch (S24) or the ignition is
switched off, the fresh air/recirculated air flap
moves to the position for 100% fresh air (see
vacuum function diagram).

N19 Air conditioning lemperature shde control

524 Freshvrecwrculated ar swilch
183 - 236473

As of 10/84, the fresh/recirculated air switch
(S24) has one electrical and one pneumatic
connection (arrow) (see vacuum function
diagram).
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C. Evaporator and expansion valve

A B-row evaporator with 6-point injection and
housing i1s not located in the passenger compart-
ment as before, but in the component compart-
ment between the firewall and the bulkhead. The
evaporator housing carries the fresh air/
recirculated air flap (5), as well as the 2-stage
vacuum element (33) for the fresh air/
recirculated air flap.

Aluminum tubes are now used in the evaporator
instead of copper tubes (2). As before, the fins
are made from aluminum.

Evaporalor pipe

Grille

Condensale drain hose, loft
Fresh air/recirculated air flap
Pan

33  2-stage vacuum element

34  Evaporalor housing

gk wr

PE3-2476-13

The expansion valve is a block valve familiar
from madels 123 and 128.

Arrangement of expansion valve (35)
on evaporalor housing

83.10 - 500/3
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All hose and pipe lines are provided with O-ring
fittings. Instead of steel, the pipe lines are now
made of an aluminum-mangenese alloy. The
suction and pressure lines are inserted in the
corresponding connections of the expansion
valve and are fastened to the expansion valve by
means of a plate located on the suction line and
by a screw or hexagon nut (arrow),

Amangement of ines on
expansion valve

P83-2474-13

D. Temperature sensor

A temperature-dependent resistor is used as a
temperature sensor (B10/6), which is
characterized by the fact that its resistance
drops as the temperature increases (NTC). The
sensor senses the evapaorator fin temperature
and transmits its resistance value to the
temperature slide control.

Resistance value at ambient temperature
+20°C 2410 28 k2
+25°C  201to 24 kQ
+30 °C  14to 16 kQ
+35°C  13t0 15kQ

P8, 24T 13

B83.10 - 500/4
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E. Temperature slide control and air volume slide switch

The temperature slide control (N19) comprises a
slide potentiometer, electronic components and
a relay which switches the clutch of the
refrigerant compressor on and off.

As a result, the temperature set on the
temperature slide control is maintained.

A vacuum switch is located on the air volume
slide switch (S3) in connection with the air
conditioning system. If the lever on the air
volume slide switch is at the left-hand stop
("min"), the fresh air/recirculated air flap 1s
closed (fresh air closed). If the lever is moved in
the direction of the 1st blower stage, the vacuum
switch will disable the vacuum before the blower
cuts in and the fresh air/recirculated air flap is
opened (refer to vacuum diagrams 83-500,
section K).

TBI-2394T

83.10 - 500/5
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F. Blower motor

A radial blower with two fan rotors (four stages)
and 123 mm fan dia. is installed in vehicles with
air conditioning system. The current
consumption at the 4th blower stage and a
battery voltage of 13 volts is approx. 21 amps.

Arrangement af blower molor (M2)

As of 09/88, an auxiliary fuse holder (F22/1) with
a 25 amp fuse is installed for the blower motor
instead of the 16 amp fuse no. 1 in the
fuse/relay box.

FR3-2777-13

G. Auxiliary fan and control of auxiliary fan

Models 201.022/023/024 up to 01/89 and model
201.122 are equipped with a small electric
auxiliary fan. The current consumption at 13 V
1S approx. 13.5 amps.

M4 Auxiliary fan

83.10 - 500/6
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Model 201.024 as of 02/89 and models
201.028/034/126 are equipped with a large
electric auxiliary fan. The current consumption
at top speed and 13 volts is approx. 17.6 amps.

M Audkary fan

Maodels 201.029/128 are equipped with 2 electric
auxiliary fans. They are both actuated
gimultaneously. The current consumption of

both fans at top speed and a battery voltage of

13 volis is approx. 26 amps. The auxiliary fans 1 f;.;—-—_:@m V - H\& .
ara mourted directly on the condenser. wbl [N ( h\‘\\\\“\

OO

= ) \\\: ,__._'.;//ﬂ/ A N - Sl e

Mam?  Awdliary fan, ek | e
Mam2 Auxiiary tan, right

Actuation of the auxiliary fan

a) In vehicles with small auxliary fan. At a
refrigerant pressure of 20 bar (as of 09/88 at
16 bar), the prassure switch (S32) swilches
an the auxiliary fan and the angine fan via
the double contact relay (K8); the fans are
switched off at approx. 16 bar (as of 09/88 at
12 bar).

b) In vehicles with larga auxiliary fan or with 2
small auxiliary fans, actuation ocours in 2
stages:
15t stage by the pressure switch (832), at a
refrigerant pressure of 20 bar (as of 09/88 at
16 bar) via the relay (K8 or K10) and via the
prerasistor (R15).
2nd stage by the temperature swilch
{S25/4), at a coolant temperature of 100 °C
or (S25/5) 105 °C via the relay (K&/1 or K9)
divectly.

83.10 - 500/77
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The arrangement of auxiliary fan relays depends
on the vehicle model and version (see wiring
diagrams 83-506).

K9  NO relay: Blue cover
K10  Preresistor relay: Silver

£25/4 1004110 °C tempsraiure swich
it models 201.024 J, AUS and
201.028

525/5 105/1 15 °C temperature switch
in models 201.034/035

]

S25/5 105/115 *C lomporaiwe swilch
in modal 201.029

83.10 - 500/
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S255 105113 °C mporakug switch
in modais 201.126 and 201.128

H. Refrigerant compressor

The diesel vehicle is eguipped with a Nippon-
denso swash plate refrigerant compressor.

Vehicles with gasoline engine up to 08/84 are
fitted with the Delco R4 refrigerant compressor,
and as of 09/84 the Nippondenso refrigerant
compressor. The filing capacity of the air
conditioning system amounts to 1.1 kg
refrigerant R12 (0.95 kg for models
201.034/035).

if the Nippondenso refrigerant compressor
operates sluggishly, it is switched off to protect
the single bel drive {see “Function of
compressor cutout™).

Arrangement of Nippondenso refrigerant
comprassor {143) in wahicles with angwne 807

83.10 - 5009
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Arrangemeni of Delco R 4 refrigerant compresaor
{143} in vahiclos with engina 102 up to 08/84

Arrangerment of Nippondeneo refrigorant
comproesor (143) in vehicles with engine 102 as
of D9/84

I. Function of compressor cutout in vehicles with single belt drive

General

Should the refrigerant comprassor block, the
elaciromagnetic clutch is switched off via a
control unit 10 protect the single belt drive.

Deasign of comprassor cutout:
1. Speed sensors
2. Controt unit

3. Microswitch {only in vehiclas with diesel
engine and automatic transmission)

83.10 - 500/10
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1. Speed sensors

The speed sensors measure the speeds of the
engine and refrigerant compressor. They consist
of a magnetic core and a coil, If the ring gear or
the shaft of the refrigerant compressor is
rotating, an alternating voltage is induced in the
coils of the speed sensors, and this is passed on
to the control unit (NG).

L1  Speed sensor, relrigerant
COmpressor

183 -2B800/3

The alternating voltage and frequency rise and
fall according to the rotational speeds.

Note

In vehicles with gasoline engine, the engine
speed is registerad by terminal TD at the
terminal block of the diagnosis plug.

L3 Speed sensor, staner nng gear (at
fing gear of flywheel in diesel engine)

2. Compressor cutout control unit (N8)

The control unit compares the two speeds from
the engine and refrigerant compressor sensors
and switches off the refrigerant compressor if the
speeds differ by approx. 30%.

N6  Compressor cutout control unit Pea. 2430, 134

3. Microswitch (827/1), only in model 201.1
with automatic transmission

The microswitch switches off the refrigerant
compressor via the control unit (NG) at full
throttle at engine speeds under approx. 1050
rpm up to approx. 2150 rpm {to improve moving
off}.

52711 Microswitch

PRI-2858 -T2

83.10 - 500/11
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Function description of compresaor cutout —___
in vehicles up to 01/88, the refrigarant
compressor is only switched on approx. 10
seconds after an engine speed of approx. 600
rpm is reached (to stabilize the engine speed).
in vehicles as of 02/88, the refrigerant
compressor is switched on after 4 seconds in
model 201.0 or immediately in model 201.1,

l

The control unit {NB) ondy compares the two \ :
speeds of the ring gear and the refrigerant N3 \
compressor 2 seconds after the refrigerant n-aurns

compressor cuts in (due to slip in the clutch
when switching on). I there is a difference in
speed of more than 30% when the refrigerant
compressor cuts in, this condition is monitored
for 200 milliseconds. If the speed difference no
longer exists after 200 milliseconds, the
refrigerant compressor remains switched on. If
the speed difference remains due to shuggish-
ness in the refrigerant compressor, the conitrol
unit (NB) switchas off tha refrigerant compressor
immediately.

This procedure is only repeated after the ignition
has been switched off and the engine started
again.

83.10 - 50112
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Emergency cutout of refrigerant compressor
in order 10 pravent thermal overload of the
engines, the refrigerant compressor is switched
off as follows:

a) In vehicles with engine 102 ROF/CAT and
angine 602, it is switchad off by a
temperature switch (52573 or 525/5) via the
comprassor cutout control unit. At a coolant
temparature of 110 or 115 *C, the
temperature switch switchas to ground
causing the compressor cutout control unit
to switch off the refrigerant compressor.

When the engine temperature drops to 103 or
108 °C, the temperature switch opans and the
refrigarant compregsor is switched back on again
immediatsly by the compressor cutout control
unit.

52673 110 °C temperature switch 2513 '
Engine 102 RUF/CAT excopt
modols 201.034/035 ROF/ICAT \/ '\ a3

§25/5 106115 *C wmperature swikch
in models 201.034/035
RUFICAT

83.10 - 500/13
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S266 105115 °C Wemperalurd
switch, enging 602

83.10 - 500/14
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K. Vacuum function diagram for fresh air/recirculated air flap

a) Upto 08/83

PA3-D2T4-37

Air volumae slide switch in position "min", fresh alrreclrculated air flap closed - no frash air supply
15t version

Vacuum oulput Arrow, whita Frash air
Positive ventilation Arvow, black Racrculatod ax
Vacuum input

Air voluome slide switch with vacuum switch

Switch-over valve for fresh airfrmacirculatad air flap

Vacuum connection on intake manifold

Check valve

2-8lage vatuun alemant for frash arfracrculatod

air flap

Evaporaior housing

Conneclion o efi-hand heater switch for vacuum

waler valve

Pg Bugg-me>»

83.10 - 500115
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Vacuum function diagram for fresh alr/recirculated air flap

a} Up to 08/83

PB3-0272-37

Air voluma slide switch at 1st blower stage, fresh airfrecirculated alr flap open, 100% fresh air
1st version

Vacuum output Arrow, whive  Fresh aw
Positive ventilation Arrow, black  Racirtulated air
Vacuum inpul

Swilch-over valve for frash airfracirculated air flap

Vacum connecton on inake manikok

Chack valwo

2-slage vacuum eement for frash aifrecirculaled

air Nap

Evaporaion housing

Connection 1o loft-hand healer switch for vacuum

water valve

*g gugz-me>
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Vacuum function diagram for fresh alr/recirculated air flap

a) Up to 08/83

PR3-0273-37

Air valume slide switch at 1st blower stage and fresh/recirculated air switch switched on, fresh
air/racirculated air fiap In position “reclrculated air® comesponds to approx. 20% fresh air and

80% recirculated ar

1st version
A Vacuum oulput Arrow,
B8 Posit ol A
E Vacuum inpul
i Air volume glide gwitch with vacuum swilch
18 Swilch-over vahve lor fresh aitfracirculated air fiap
k1] Vacuum connection on intake manifold
n Chack valve
a3 2-5lage vacuum olemont for fresh alfrocirculatod
ar flap
34 Evaporalor housing
a Connection o lefi-hand heater swilch for vacuum
waler valve
83.10 - S00M17

Fragh air
Recirculatad o
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Vacuum function diagram for fregh ilrfreclrculated alr flap

b} From 09/83 1o 08/84

FR3-0W1- 38

Air volume side switch in position “min®, fresh airrecirculated air fiap closed - no frash air supply

2nd version

A Vacuum oulput Arrow, white
B Positive ventiation Arrow, black
E Vacuum input

1 Air volume shide swilch with vacuum swilch

18 Switch-over valve lor iresh airfracicculated air ap .

an Vacuum conmnection on intake maniliold

n Chack vahe

33 2-gtage vacuum alemenl for fragh aicrackculated
ar flap

34 Evaporaior housing

a Conneclion o lefi-hand healer swilch i vacuwm
waler vaive

83.10 - 50018

Fregh air
Recirculated s
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Vacuum function dlagram for frash alr/recirculated alr flap

by From 09/83 to 08/84

PEA-0100 - 58

Air volume slide switch at 1st blower siage, fresh alrrecirculated air flap open, 100% fresh air

2nd version
A Vacuuwn owlpul Awow, white  Frash air
B Positive varilation Amow, black  Recirculated ar
E Vacuum input
1 Air volume slide swilch with vacuum swilch
18 Switch-over valve for fresh airrecirulatad air kap
0 VECUIM connechion on intake manifiold
L) Check valve
23 2-stage vacuum elemen for fresh airrecirculated
air flap
- 23 Evaporalor housing
a Connection o lefi-hand heater switch for vacuwm
water valva
83.10 - 50019
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Vacuum function diagram for fresh airrecirculated air flap

b) From 05/83 to 08/84

::.04-.‘""* - -__. — I ‘;
‘; e |
=]
il
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Air volume slide switch at 1st blower stage and fresh/irecirculated air switch switched on, fresh

airfrecirculated air flap In poslition “recirculated al’* corresponds to approx. 20% frash air and
B0% recirculated air

2nd version
A Vacuum ouput Amow, white  Fresh air
B Positrve venillation Asrow, Recirculated air
E Vacuum nput
1 Air volume siide switch with vacuum switch
18 Swilch-twer vatva for frosh airfracirculated air Rap
30 Vacuum comnection on intake maniiold
N Choek valva
] 2-s1age vatuum aemand for resh arfrecirculaled
air fap
M Evaporaior housing
a . Connection 10 left-hand heater switch for vacuum
waler vahve
83,10 - 500/20
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Vacuum function diagram for fresh airrecireulated air flap

¢t From 0QA4 o QRS

i
30
g O"'
7 @
PWE=wit
§ :.'
E A B
a fl
E S3
524
A
NG
C
CG
C C C
34 33
7
’ PR3 -Da4-60

Air volumae slide switch in position “min”, fresh airkecirculated air fiap closed - no frash air supply
3rd version with electropneumatic fresh/recirculated air switch (524)

A WVacupm oulput n 2-glage vacuum clement kor fresh airfrecirculated
B Positive vanlilation o flap
E Vacuum nput 34 Evaporator housing
3 Air vohume e swilch with vacuum switch a Conneckion 10 lafi-hand haater switch for vacuwm
824 Frosh/recirculptad air switch walker valve
30 Vacuum Connection on intake manilold Amow, white  Fresh air
n Chack vaive Arow, black  Recirculatad aw
83.10 - 50021
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Vacuum function diagram for fresh airfrecirculated air flap

¢} From 08/83 to 08/85

==
K
Wl =
gniws
5 PO
E B
5 A
a
E
83
8§24
Al =
— = B 2
c

Air volume shde switch at 1st blower stage, fresh alrirecirculated air flap open, 100% frash air
3rd version with electropneumatic frash/recirculated air switch (S24)

A Vacuum ouwbput 3 2-staga vacuum element for frogh airfrecirculaled
8 . Positive venilation air flap
E Vacuam npul ¥ Evaporsitr housing
83 Air voluma glide gwich with vacuum gwilch a Connection 1o lefi-hand heater swilch for vacuum
524 Frosh/rocirculatad air ewich waner vaive
30 Vacuum connection on intake manifold Anow, whito  Fresh ar
N Chack valve Arow, black Recirculaied air
83.10 - 500/22
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Vacuum function diagram for fresh alrrecirculated ale flap

¢) From 09/84 to 08/85

Air volume slide switch at 1st blower stage and freshvrecirculated air switch switched on, fresh
girfrecirculated air flap In position “recirculated alr™ corresponds to approx. 20% fresh air and
80% recirculated air

Ard version with electropneumatic fresh/recirculated air switch (S24)

A Vacuum oulput 33 2-giage vacuuwm slement for fresh ainrecirculated
B Pasitive ventilaton air flap

E Vacuum input 34 Evaporator housing

83 Air volume glide swilch with vacuum swich a Connaction to left-hand heatar swilch for vacuum
S24 Fresh/macirculatod ar swilch waly valve

30 Vacuum connection on intake rmaniok Arrow, white  Frosh ax . )

n Check valve Arrow, black  Roacrculaied air

B3.10 - 300/23
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Vacuum function diagram for frash alr/recirculated alr fiap

d) Ascf 09/85

824

P a%-0v5A- 59

Air volume shide swilch in position "min", fregh alrfrecirculated alr flap closed - no fresh air supply
4th version with electropneumatic fresh/irecirculated aw switch (524}
Vacuum oulput

A 33 2-stage vacuum element lor fresh airfrecirculaled
B Posiive veniilation ar Nap .

E vacuum inpu 34 Evaporator housing

83 Air volume slide swilch with vacuwn ewilch as 3-point vacuum distributor
* s Fresvracioidaled air swilch a Connection 10 left-hand heater swilch for vacuum
30 Vacuum connection on intake manifold waker valve

H Check valve Anow, white  Fresh air

Amow, black  Recirculated air
83.10 - 500/24
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Vacuum function diagram for frash alrrecirculated alr flap

d) As of 09/85

a0 /bl

PEA-0EE - 59

Air volume slide switch at 1st blower stage, fresh alv/recirculated air flap open, 100% fresh air
4th version with electropnsumatic frash/recirculated air switch (S24)

A Vacuum oulput 33 2I-stagevanmmolwnemlnrt-ewaimaciruubd
B Positive vontilabon air fap ]
E * Vacuom input 34 quamm
83 Air volume shde switch with vacuum swich a5 3-poini vacuum distribusor
829 Fresh/recirculated air swikh a Connaclion 1o leit-hand heater swilch for vacuum
30 Vacuum connection on wiake maniol waler vaive )
N Chack vuive Asrow, white  Frash aw
Arrow, black  Racwculated air
83.10 - 500025
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Vacuum function diagram for fresh alrrecirculated alr flap

&) As of 09/85

Air volume slide switch at 15t blower stage and fresh/recirculated air switch switched on, fresh

alrrecirculated air flap in position “reckrcuiated alr® corresponds to approx. 20% fresh aw and
80% recirculated aw

ath version with aleciropneumatic fresh/recirculated air switch (524)

A Vacuum output 0 Vacuum connection on intake manitold
B Pozitive ventiation n Chack valve o
E Varuum nput ] 2-slage vacuum element for resh av/recirculated
53 AN voWme shdo switch with vacuum swilch air flap
824 Fraeh/recirculated air swilch 34 Evaporaky housing
s 3-point vacuum distriutor
: a Connechion 1o lefi-hand hoater switch for vacuum
wakey valve
82.10 - 500/26
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