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Units

The basic and derived units used throughout the Service Manual
are in accordance with the Sl system.

For users not familiar with the Sl units, some non-Continental units
are given in brackets after the respective Sl unit.

The following symbols and abbreviations are used:

Slunit

mm
kg
N
Nm
bar

I (litre)

°C

Conversion factors

1in=25.4mm

1ibf =4.45N
11bfft=1.36 Nm
1psi=0.07bar
1ligagt=0.95I
1USligqt = 0.83 UKqgt

Equivalent unit and symbol

inch (in)

pound (Ib)

pound-force (Ibf)

pound-force foot (Ibf ft)
pound-force per square inch (Ibf/in?)
(Also abbreviated: psi)

US liquid quart (lig qt)

(Also abbreviated: gts)

US gallon (USgal)

°F

1mm=0.039in
IN=0.231bf

1Nm =0.74 Ibf ft
1bar = 14.5Ibf/in?
11=1.05liqqt
1USgal = 0.83 UKgal

Market codes

The codes refer to market specifications

AT Austria
AU Australia
BE Belgium
CA Canada
CH Switzerland
DE Germany
DK Denmark
ES Spain

EU Europe
FE Far East
Fl Finland

FR France

GB Great Britain
GR Greece

IS Iceland

IT Italy

JP Japan

ME Middle East
NL Netherlands
NO Norway

SE Sweden

us USA

©)Saab-Scania AB 1987

Production: Technical Publications. Saab-Scania, Trollhattan. Sweden




Technical data 028-1

Air conditioning (AC) system

Compressor
Type Sanden SD 510 Sanden SD 709
No. of cylinders 5 7
Sweptvolume cm3 161 154.9
Refrigerant R12 R12
Oil capacity
(new compressor) dl 1.35 1.35
Clutch Electromagnetic Electromagnetic
Speedrange r/min 500-6000 500-6000
Weight (including
clutch) kg(Ib) 7.7(17.0) 6.95(15.3)
Expansion valve
Type Thermal expansionvalve

(externally equalized)
Capacity Ton of re- 2 (24 000 Btu/h)

frigeration

Superheat °C (°F) 44+ 0.8(111.2+2)
Anti-frost thermostat
Make Ranco
Breaks circuit at: CER +1.5+1.1(34.5+2)
Makes circuit at: °C (°F) 5.0 (41.0) (circuit-breaking

temp. + maximum lag of 3.6)
Pressure switch, M85
Breaks circuit at: bar (psi) 2.7(39.5)
Makes circuit at: bar (psi) 1(45)
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028-2 Technical data

Three-stage pressure switch, M86 on-

wards
Ist stage 2nd stage 3rd stage
Breaks circuit at: bar 1.95+0.24 10.7+0.97 26.5+1.95
(psi) (28+3.5) (155+14) (380+28)
Makes circuit at: bar 2.1+0.34 14.5+0.97 20.3+1.95
(psi) (30.5+4.95) (210+14) (295+28)
Safety valve
Type Mechanical
Opensat: bar (psi) 3112 (445+29)
Closes at: bar (psi) 28 (405)
Refrigerant
Type R12
Quantity kg (Ib) 1.1(2.43)

Refrigeration oil(lubricant)

Viscosity

520 SUS (113 cSt approx.)38°C (100°F)

Alternative makes

Suniso 5GS
Texaco Capella E (WF 100)
BP Energol LPT 100
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Technical data 028-3

Tightening torques for screw fittings

Compressor: Discharge Nm (Ibf ft) 30-35(22-26)
Suction Nm (Ibf ft) 35-40(26-29.5)

Condenser: Inlet Nm (Ibf ft) 21-28(15.5-20.5)
Outlet Nm (Ibf ft) 14-20(10.3-14.7)

Receiver: Inlet Nm (Ibf ft) 14-20(10.3-14.7)
Expansionvalve Nm (Ibf ft) 14-20(10.3-14.7)

Pressure Switch on

receiver

Evaporator Nm (Ibf ft) 14-20(10.3-14.7)

Expansionvalve Nm (Ibf ft) 20-27(14.7-19.9)

Capillarytube to

suction pipe Nm (Ibf ft) 7-10(5.2-7.3)

Evaporator outlet Nm (Ibf ft) 29-38(21-28)

Safetyvalve on

condensor outlet Nm (Ibf ft) 14-20(10.3-14.7)

Compressor tightening torques

Clutch centre-nut Nm (Ibf ft) 34-42

Cylinder head bolts Nm (Ibf ft) 30-34 (22-25)
Oilfiller plug Nm (Ibf ft) 8-12(5.9-8.8)
Servicevalves Nm (Ibf ft) 12-17(8.8-12.5)

Belt tension
Measured on IPU tensiometer

New, unused belt : 535+45 N (120+10 Ibf)

Checking tension of existing belt: If the tension
is less than 265 N (60 Ibf) it is recommended
that the belt be tightened to 355+22 N (80%5
Ibf)

When refitting existing belt: Tighten to
355+22 N (80%5 Ibf)
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Special tools 108-1

Special tools

AC system

Tlo— o 3

S 8/404

83 93373 Key for removal of compressor end
plate

SD 5108393 407 Tool for fitting compressor

SD 709 82 92 559 Tool for fitting compressor

S 8/408

SD 510 83 93 399 Puller for compressor-

8393415 Adaptor for compressor
bearing & pulley assembly

SD 7098292 567 Press shanks

83 93 381 Puller for compressor end
plate
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Technical description 800-1

Technical

description

Changes introduced on Mi86
Changes introduced on Mi87
Changes introduced on M88

Heating and ventilation
systems

Common to all systems
Air distribution system . . . . . . .
Fan motor & impeller
Heatexchanger . . . . . . . . ..
Panelvents . . . . . . . . . . ..
Floor and defroster vents

Standard system
(with or withoutAC) . . . . . . .
Fresh-air filter
(cars withoutAC) . . . . . . . .
Fresh-air filter
(cars with AC)

800-2

800-4

800-5

Control panel and air dist-

ribution (standard system)
Controlpanel . . . . . . . . . .. 800-10

Air distribution . . . . . . . . .. 800-10
Automatic climate control
system(ACC) . . ... ... .. 800-12

Control panel (ACC)
Control panel function . . . . . . . 800-16

Air distribution . . . . . . . . .. 800-18
Air conditioning system

Operating principle of

the ACsystem . . . . . . . . .. 800-23
Evaporator . . . . . . . . . . .. 800-24
Compressor . . . . . . . . ... 800-24
Condenser . . . . . . . . . ... 800-24
Receiver . . . . . . . . . . . .. 800-25
Expansionvalve . . . . . . . . .. 800-26
Anti-frost thermostat . . . . . . . 800-26
Idling-speed compensation 800-27
Delayed cut-in of AC on

starting . . . . . . .. ... .. 800-27
Auxiliary coolingfan . . . . . . . . 800-28
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800-2 Technical description

Changes introduced on V86

AC system

Repositioned AC compressor

To facilitate fitting at the factory, the compressor
was moved 6 mm nearer to the centre of the car.

This meant that a new mounting bracket and a
new groove on the compressor pulley were also
required. To position the tensioning device cor-
rectly, 6-mm distance pieces were welded onto
the tensioning device fixing.

New three-stage pressure switch

A new three-stage pressure switch, fitted to the
receiver, was introduced.

The pressure switch has the following functions:

Stage 1: This allows the compressor to run at
temperatures down to freezing point
(0°C/32°F). At freezing point, the
system pressure is approx. 2 bar
(29 psi).

Stage 2: Switches on the electric radiator fan
when the pressure has risen to
approx. 15 bar (218 psi). After the
pressure has fallen to approx. 11 bar
(160 psi) it switches the fan off
again.

Stage 3: This is a safety function which breaks
the power supply to the compressor if
the pressure exceeds 27 bar (392
psi). It will allow the compressorto be
switched on again after the pressure
has fallen to 6 bar (87 psi).
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Technical description 800-3

Auxiliary cooling fan
(certain specs. only)

Cars with certain market specifications are
equipped with an auxiliary fan located forward of
the cooler and radiator assembly. The fan is
wired such that it is switched on and off at the
same time as the compressor.

Idiing-speed compensation

As from chassis No. CG1001945, the AIC system
was fitted to all Turbo 16 engines, the earlier
solenoid valve being discontinued.

The AIC system operates as follows:

When the AC compressor cuts in, a signal is sent
via the ECU for the fuel injection system to the
automatic idling-control system, to compensate
for the increased load. A larger quantity of air
flows past the throttle butterfly via a special by-
pass passage in the throttle housing. A delay
function incorporated in the AC relay ensures
that the idling speed is increased 0.6 seconds
before the compressor cuts in.

Delayed cut-in of AC compressor on star-
ting

As from chassis No. CG1001945, a 10-second
delay function for the AC compressor was added
to all cars equipped with AC/ACC, to prevent an
additional load being put on the engine during

starting. For further details refer to Section 3
(Electrical Systems) of the Manual.
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800-4 Technical description

Changes introduced on M87

New interior-air sensor for cars
with ACC

The new interior-air sensor consists of a single
unit housing both the sensor and the suction fan
motor. In conjunction with the introduction of the
new unit, both the flexible duct and the suction
fan motor on the bracket for the two other servo-
motors were discontinued.

$2/1289

Automatic brightness control
for ACC control panel

A light sensor for automatic control of the bright-
ness of the display and LEDs on the ACC control
panel was introduced on M87.

The sensor is located in the LED between the
HEAT and FLOOR buttons. When the light inten-
sity inside the car exceeds 200 lux, the display
and LEDs will be set to maximum brightness. If
the light intensity is below 50 lux, the brightness
can only be controlled by means of the dimmer
switch on the instrument panel.
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Technical description 800-5

Changes introduced on M88

Demister fans for rear-door windows
(Turbos with ACC only)

Demister fans for the rear-door windows were
introduced on Turbo cars, M88. The fans, which
have two speeds, are operated by means of a
switch on the centre console.

Front floor ducts - new vents

Front floor ducts with four separate outlets were
introduced. The earlier floor vent has been re-
tained, although the supply of air from it has
been reduced.

AC compressor

A 7-cylinder AC compressor was introduced. The
new compressor is fully interchangeable with the
earlier model.
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800-6 Technical description

Technical description

Heating and ventilation unit

The heating and ventilation unit, located at the
rear of the engine bay, is available in three ver-
sions:

Standard system

Manually controlled heating and ventilation sys-
tem

Standard system with AC

Manually controlled heating and ventilation sys-
tem with AC and air recirculation.

Automatic climate control (ACC)

The automatic climate control system maintains
the selected temperature inside the car regard-
less of the temperature of the ambient air.

Common basic unit

The basic heating and ventilation unitis common
to all three systems. Air enters the unit through
the air intake beneath the windscreen, flows
through the fan housing and is directed by the
temperature valve either through the heat ex-
changer or a by-pass duct. The air distribution
valve then directs the air to the selected vents in-
side the car.

The system is of the blended-air type

1 Temperature valve
2 Air distribution valve
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Technical description 800-7

Air distribution system

From the heating and ventilation unit, the air is
directed through ducts to the various vents.
There are thirteen vents inside the car through
which the air can be admitted.

Floor ducts (M88 onwards)

Fan motor and impeller

The fan is of the centrifugal type, with the vanes
located around the periphery of the impeller. The
impeller is balanced by fitting steel clips be-
tween the vanes.

The fan motor, which is of the permanent-mag-
net type, is located in the engine bay.

Heat exchanger

The heat exchanger is located horizontally inside
the bottom of the heating and ventilation unit.
There is no water valve (heater valve) and the
heat exchanger is therefore always hot.

The coolant hoses are connected to the heat ex-
changer by means of quick-release couplings.
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800-8 Technical description

Panel vents

Four vents are incorporated in the fascia and the
direction of the air flow can be adjusted individu-
ally at each vent, both vertically and laterally. Ad-
justment of the air flow is infinitely variable be-
tween the open and closed positions of the
vents.

Floor and defroster vents

There are four air vents for the floor, two of which
are for the rear-seat passengers. Front floor
ducts with four separate vents were introduced
on M88.

There are six defroster vents: two direct air onto
the windscreen and four smaller vents, two on
either side, direct air onto the front side win-
dows.

As from M87 (LHD cars: chassis No. CH1007949
onwards; RHD cars: CH1024270 onwards) all
defroster air for the side windows is discharged
viathe ventsincorporated in the speaker grilles.

Floor ducts (M88 onwards)

K 111
| .
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Technical description 800-9

Standard system (with or with-
out AC)

Temperature valve

The temperature valve controls the temperature
ofthe air. Infinitely variable control of the valve is
effected by means of a cable from the tempera-
ture control on the panel.

Air distribution valve

This valve distributes the air to the various ducts
and vents.

Operation of the valve is by means of the air dis-
tribution control which, via a link rod, attached at
either end by a ball-and-socket joint, operates a

bevel gear to the valve. 1 Temperature valve
2 Airdistribution valve

Fresh-air filter for cars without
AC

The filter is located inside the engine bay, where
it is readily accessible for changing. It has a
paper element and provides an effective barrier
against:

e All pollen (100%)
e Allvisible particles
e QOil and soot

The filter greatly reduces the amount of dust that
tends to cling to the windscreen, instrument
glass and fascia.

A shroud for the filter was introduced on M87
cars, as from chassis Nos. CH1021173 and
CH800853.

Fresh-air filter for cars with AC

The filter is located in the air intake, upstream of
the evaporator.

The filter element is made of glass fibre and ef-
fectively removes dust particles from the inlet
air.

S 8/487
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800-10 Technical description

Heater control panel and air
distribution (standard systems)

(including systems with manually controlled AC)

Heater control panel

The temperature is infinitely variable between
the limits. The fan switch has five positions: O
(off) and four speeds.

The switch for the rear-window heating is located
immediately under the fan switch.

Cars with AC

Two pushbutton switches are fitted to the left of
the heater control panel in cars with AC: one is
the ON/OFF switch for the AC system and the
other for recirculation of the air inside the car.

S 8/309

When the air recirculation function is switched
on, all (100 %) of the air inside the car is recircu-
lated. The main benefits of the system are to in-
crease the cooling capacity when the ambient
temperature is very high, and also to prevent
fumes being sucked into the car in traffic jams or
tunnels.

Air recirculation
AC ON/OFF

If the air recirculation function is switched on in
wet weather, the AC system should also be on to
prevent the windows misting up.

Selection of this function during cold weather
can cause mist to form on the windows.

The air recirculation valve is operated by an elec-
tric servomotor.
Air recirculation valve and servomotor.

Air distribution

The air distribution control may be set to a
number of intermediate detent positions be-
tween the four main settings. A certain flow of air
is always directed to the defroster ducts to keep
the windscreen and front side windows demis-
ted.

Control set to’0’

All vents closed. No supply of air. No power to fan
motor.
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Technical description 800-11

Controls set to ventilation

Air directed through panel vents. Slight leakage
through defroster vents (noticeable at high fan
speed).

Optional fan speed

Control set to floor

Air directed through floor vents.

Slight leakage through defroster vents (notice-
able at high fan speed).

Optional fan speed

Control set to defrost

Air directed through defroster vents.

Slight leakage through floor vents (noticeable at
high fan speed).

Optional fan speed

N.B.
Extended floor ducts were introduced in all cars
as from M8S8.

N.B.

As from M87 (LHD cars: chassisNo. CH1007949
onwards; RHD cars: CH1024270 onwards) all
defroster air for the side windows is discharged
viathe ventsincorporated in the speaker grilles.
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800-12 Technical description

Automatic climate control

(ACC)

— SAAES AUTOMATIC CLIMATE CONTROL _——W

TEMP ‘cCOF

The automatic climate control system maintains
the selected temperature inside the car regard-
less of the temperature of the ambient air.

A microprocessor (ECU) monitors and controls
the following functions:

e Temperature valve

e Air distribution

e Fan speed

e Air recirculation

e AC compressor

e Rear-window and door-mirror heating

The ECU forthe ACC is incorporated in the control
panel. It receives information from four sensors
and the settings of the controls on the panel.

1 Sunsensor (the sensorislocated onthe LH side in
cars with chassis no. CG1007457 or earlier)
2 Ambient air temperature sensor

3 Inside airsensor (as from M87 the suction fan mo-
tor and inside air sensor are housed in a single
unit)

S 8/310

The inside air sensor and the blended air sensor
are thermistors, whose electrical resistance va-
ries with temperature.

The temperature sensor for the supply air is of
the transistor type and located on the outside of
the fan casing.

The sun sensor is a photodiode which senses the
intensity of the sun. One of the functions based
on the information received from this sensor is
automatic variation of the fan speed depending
on whether the car is exposed to direct sunlight
or not.

The sensor downstream of the heat exchanger
provides information on the temperature of the
air leaving the heat exchanger.

4 Blended air sensor
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Technical description 800-13

Ambient air temperature Blended air sensor Inside air sensor Control panel settings
sensor

o | : -

= @ ] Sl

E) 94 K Gl @

=) n \ < D

— C><\,D/
compressor

5 &
Sun sensor AC
l Air distribution valve

Temperature valve

k_

S w503

Fan speed

sgan

Air recirculation valve

Rear-window and door-mirror heating

Principle of operation of the ACC system
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800-14 Technical description

Servomotors (electric actuating motors)

1 Servomotor for air recirculation valve
2 Servomotor for air distribution valve
3 Servomotor for temperature valve

All the valves (for temperature, air distribution
and air recirculation) are actuated by servo-
motors.

The settings of the respective valves are control-
led by the ECU for the ACC.
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Technical description 800-15

Fan motor for inside air sensor

A constant flow of air across the sensor is neces-
sary for the sensor to be able to sense the tempe-
rature of the air. The required air flow is provided
by an electric fan.

M86 and earlier models:

The fan on the heater box is connected to the in-
side air sensor by means of a flexible duct.

15.?
3
1 Sensor
2 Flexible duct
3 Fan

M87 onwards:

The fan and inside air sensor form an integral
unit.

Integral fan and inside air sensor unit
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800-16 Technical description

ACC control panel

SAAES AUTOMATIC CLIMATE CONTROL v::7

23

o ECON

TEMP °cCOF

The ACC system is programmed by means of the
control panel. When the ignition is switched on,
the system is always in the automatic mode and
it will bring the temperature of the air inside the
car to the selected value as quickly as possible.
The indicating light (LED) beside the AUTO button
will be on and the other LEDs will indicate the fan
speed and air distribution settings selected au-
tomatically by the system, and also if the heating
for the rear window or door mirrors and/or the air
recirculation function have been selected.

It is possible to override the automatic program
by pressing one or more of the buttons on the
panel. The system will then lock in on the
selected function but the remaining functions
will still be controlled automatically. The AUTO
indicator light will go out as soon as a manual
selection has been made (except manual selec-
tion of rear-window heating).

If the AUTO button is depressed, or if the same
selection button is depressed again, the manu-
ally selected mode will be cancelled, the system
will revert to automatic mode and the AUTO indi-
cator light will come on.

The rear-window and door-mirror heating and the
airrecirculation function are also included in the
automatic program.

Function selected by the panel controls
Indicator light on:

Compressor off and all other functions in au-
tomatic mode.
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S 8/310

The ACC system is programmed in such a way
that, when operating in the automatic mode, it
will supply warm air through the floor ducts and
cool air through the panel vents.

Starting in cold weather: Initially the automatic
program will select the defroster function and
fan speed 2. The rear-window heating will also
be switched on. Once the blended air sensor
senses that the temperature of supply air has
reached approximately 50°C (122°F), the sys-
tem will direct the air through the floor vents and
the fan speed will first increase (LED on between
speeds 2 and 3 on the control panel) and then
gradually decrease until the selected tempera-
ture has been obtained.

Starting in warm weather: The automatic prog-
ram will select the VENT (fresh-air) function or Bl-
LEV, depending on the intensity of the sun, and a
high fan speed. The speed of the fan will gradu-
ally decrease as the temperature inside the car
approaches the selected temperature.

If, ECON has been selected, the compressor will
not run. If the temperature of the ambient air ex-
ceeds approx. 27 °C (81 °F), air recirculation will
also be selected. If the difference between the
inside temperature and the selected tempera-
ture is greater than 5°C, the VENT function will
be selected.

° ECON

S B/467
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Technical description 800-17

Indicator light on:

All functions in automatic mode, regardless of
the ambient temperature.

The digital display shows the selected inside
temperature, which can be set to between 17
and 27°C (63-81°F). The small sliding knob im-
mediately below the digital display is used for
switching the display from degrees Celsius to de-
grees Fahrenheit or vice versa.

When LO is selected (below 17 °C/63°F), air will
be directed through the panel vents and the
temperature valve will be closed.

When Hl is selected (above 27 °C/81 °F), the fan
will run at reduced speed, warm air will be di-
rected to the floor and defroster vents, and the
temperature valve will be wide open.

Each time either of these buttons is pressed, the
temperature shown on the display will increase/
decrease by 1°C/2 °F.

In the automatic mode, when the system selects
the defroster function, rear-window and door-
mirror heating will be switched on automatically am
and off again after 13 minutes. The heating can
be switched off sooner by pressing the button.
The rear-window heating can also be switched on
manually but will still be switched off automati-
cally after 13 minutes. Manual selection of the

defroster function will not switch on the rear-win-
dow heating.

S 8/470

Air recirculation: To select air recirculation man-

ually, press the button, whereupon the indicator q@

light will come on.

5841

N.B.

Air recirculation should be used when selected
automatically by the system or to prevent fumes
being drawn into the car in a traffic jam, etc.

If air recirculation has been selected automati-
cally, the indicator light will come on.

Fan speed: Three speeds for manual selection.
When the system is in the automatic mode, the
fan speed is infinitely variable.
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800-18 Technical description

Air distribution

General

The air distribution controls on the panel can be
used for manual selection of air distribution with
the remaining functions being controlled auto-
matically. The manually selected functions can
be cancelled by pressing AUTO or by pressing the
appropriate button again. When the system is in
the automatic mode, the indicator lights will
show the selected functions.

Defroster function

Air directed through defroster vents. Slight lea-
kage through floor vents.

N.B.
Extended floor ducts were introduced in all cars
as from M88.

N.B.

As from M87 (LHD cars: chassisNo. CH1007949
onwards; RHD cars: CH1024270 onwards) all
defroster air for the side windows is discharged
viathe ventsincorporated in the speaker grilles.
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Technical description 800-19

HEAT function

Air directed through the floor and defroster
vents. Slight leakage through panel vents.

FLOOR function

Air directed through floor vents. Slight leakage
through defroster vents.

N.B. N.B.
Extended floor ducts were introduced in all cars As from M87 (LHD cars: chassis No. CH1007949
as from M88. onwards; RHD cars: CH1024270 onwards) all

defroster air for the side windows is discharged
via the vents incorporated in the speaker grilles.
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800-20 Technical description

BI-LEV function

Air directed through panel and floor vents. Slight
leakage through defroster vents.

N.B.

The air supplied through the panel vents should
feel cooler than the air supplied through the floor
vents.

N.B.
Extended floor ducts were introduced in all cars
as from M88.

N.B.

As from M87 (LHD cars: chassisNo. CH1007949
onwards; RHD cars: CH1024270 onwards) all
defroster air for the side windows is discharged
viathe vents incorporated in the speaker grilles.
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Technical description 800-21

VENT function

Air directed through panel vents.

N.B.
Extended floor ducts were introduced in all cars

as from M88.

N.B.

As from M87 (LHD cars: chassis No. CH1007949
onwards; RHD cars: CH1024270 onwards) all
defroster air for the side windows is discharged
viathe ventsincorporated inthe speaker grilles.
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800-22 Technical description

Air conditioning system (AC)

AC system

1 Receiver

2 Evaporator
3 Condenser
4 Compressor

The function of the air conditioning system in the
car is to reduce the temperature inside the car to
a comfortable level when the outside tempera-
ture is high.

In wet weather, the AC system can also keep the
windscreen and side windows demisted, with the
fan running at low speed, even under the most
adverse conditions.

The AC system does not produce cold air but ex-
tracts heat from the air inside the car.

Since heat always flows from a hotter body to a
cooler one, a medium whose temperature is
lower than that of the air inside the car is used to
carry the heat away.

The medium used is a liquid refrigerant (Freon or
refrigerant R12) which boils and vaporizes at a
low temperature (-30°C at atmospheric pres-
sure).

For a given volume of refrigerant, there is a con-
stant relationship between pressure and tem-
perature, which means, for instance, thatif there
is a change in pressure there will be a corres-
ponding change in temperature. It is this prop-
erty that is utilized by the AC system.

The refrigerant circulates through a closed sys-
tem and areduction in the pressure in the system
raises the temperature of the refrigerant, caus-
ing itto boil (vaporize). Atthe pressure prevailing
in this system, the refrigerantvaporizes atan ap-
proximate temperature of 0-4 °C (32-39°F).

However, to change its state from a liquid to a
gas, the refrigerant must be supplied with heat.
This heat is taken from the air surrounding the
evaporator, in which the change of state takes
place. Because this heat is being absorbed by
the refrigerant, the surrounding air becomes col-
der. This same chilled air is then blown into the
car by the ventilation fan. The heat absorbed by
the refrigerant inside the evaporator is carried to
the engine bay where it is dissipated in the air by
a condenser, which is cooled by the ram air and/
or the cooling fan.

The AC system is of the compressor type, which
means that a compressor forces the refrigerant
to circulate through the various system compo-
nents.
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Technical description 800-23

Operating principle of the AC

system

Evaporator

After the refrigerant has entered the evaporator
through the expansion valve, it expands. This is
because the pressure inside the evaporator is
much lower, owing to the suction generated by
the compressor. As the refrigerant expands, it
changes state by vaporizing. The heat required
for this change of state is taken from the air sur-
rounding the evaporator. The now chilled air is
blown into the car by the ventilation fan and the
refrigerant, now in the gaseous state, flows to
the compressor.

Anti-frost thermostat

The anti-frost thermostat prevents the formation

of ice on the evaporator. A capillary tube fitted

between the cooling fins on the evaporator e .
senses the temperature. If the tem perature falls |
below 1.5°C/35°F) the electrical circuit to the —— T—«ffs
compresser clutch is broken. Once the tempera-
ture at the evaporator has risen to approx. 4.5°C,
(40°F), the thermostat makes the circuit and the
compressor cuts in again.

Compressor

The refrigerant enters the compressor in a ga-
seous state and at low pressure. Inside the com-
pressor, the refrigerant is compressed, which in-
creases its pressure and temperature. The now
hot refrigerant, still in the gaseous state, flows
from the compressor to the condenser.

-«
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foood = Gasathigh pressure
= Liquid at low pressure

= Gas at low pressure

Expansion valve

The refrigerant enters the expansion valve in the
liquid state, at high pressure and high tempera-
ture. The function of the expansion valve is to
regulate the amount of refrigerant admitted to
the evaporator. The valve will not admit a greater
amount of refrigerant than can be vaporized at a
given time. To enable the expansion valve to
admit precisely the correct quantity of refriger-
ant, itis equipped with a temperature sensor and
a capillary tube for pressure equalization.

<>

The function of the receiver is twofold: to store
and to desiccate (remove moisture from) the ref-
rigerant.

The liquid refrigerant enters the receiver at high
pressure and high temperature. It flows through
a filter unit where it is desiccated and where any
solids are separated out. From the receiver, the
refrigerant flows in the liquid state to the expan-
sion valve.

Receiver

A pressure switch fitted to the receiver will break
the cir cuit to the compressor if the pressure insi-
de the system falls too low.

>

The compressor forces the hot refrigerant at high
pressure into the condenser coil. The coil is fit-
ted with cooling fins which are cooled by air flo-
wing across them. The flow of air is produced by
the ram effect from the motion of the car and/or
by the fan. Since heat always flows from a hotter
to a cooler body, the refrigerant transfers some
of its heat to the cooler air. As the hot, gaseous
refrigerant loses heat, it condenses, changing to
the liquid state.

A safety valve fitted in the hose connected to the
condenser outlet will allow refrigerant to escape
if the pressure inside the system should become
excessive.

Condenser

Saab 9000
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800-24 Technical description

Evaporator

The evaporator is of the finned type and fitted
with a refrigerant manifold.

When the refrigerant enters the evaporator it ex-
pands and vaporizes, at the same time taking
heat from the surrounding air. This process
causes moisture to condense on the outside sur-
face of the evaporator, and the condensate is
drained into the engine bay by means of a hose
attached to the bottom of the evaporator body.

Compressor

The compressor has five cylinders in M87 and
earlier cars and seven cylinders in M88 cars on-
wards: both variants are of the axial-flow type,
with the pistons arranged in an annular confi-
guration around the input shaft.

The valves are of the reed type and are opened
and closed by the pressure differences created
by the movement of the pistons. The compressor
has an aluminium body and cylinder head and a
steel block. The pistons, which are also
aluminium, are fitted with a single piston ring.

The clutch is of the electromagnetic type.

Condenser

The condenser is made of aluminium and the
cooling tubes, arranged in a serpentine confi-
guration, are fitted with cooling fins.

The refrigerant flowing through the condenser is
cooled by the ram air and the heat released is
dissipated in the surrounding air. A mechanical
safety valve is fitted in the hose running from the
condenser outlet. If the pressure in the system
rises above the preset limit of 3.1 MPa (441 psi),
the valve opens. The valve closes again once the
pressure has fallen to 2.75MPa (391 psi). This
prevents the other components and hoses in the
system being damaged by excessive pressure.

s8i319
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Receiver

The receiver is mounted on top of the evaporator.
The function of the receiver is twofold: to store
and to desiccate the refrigerant. The refrigerant
enters the receiver in liquid state, at high pres-
sure. It flows through the filter unit where it is de-
siccated and where any solids are separated out.
From the receiver, the refrigerant flows to the ex-
pansion valve.

A sight glass is fitted to the receiver to give a
visual indication of the quantity of refrigerant in
the system.

Also fitted on the receiver is a pressure switch.

S #159

MS85:

The pressure switch isolates the compressor if
the pressure in the system falls below 2.7 kPa
(38 psi).

The compressor will be switched on again when
the pressure reaches 3.1 kPa (44 psi). Thus, the
compressor cannot run dry by running when the
pressure is too low.

If the ambient temperature falls below approx.
5°C (41°F), the pressure in the system will be so
low (less than 2.8kPa/40psi) that the com-
pressor will not run at all.

M86 onwards:

The pressure switch has the following functions:

Stage 1 This allows the compressor to run at
temperatures down to freezing point
(0°C/32°F). At freezing point, the sys-
tem pressure is approx. 2 bar (29 psi).

Stage 2 Switches on the electric radiator fan
when the pressure has risen to ap-
prox. 15 bar (218 psi). After the pres-
sure has fallen to approx. 11bar
(160 psi) it switches the fan off again.

Stage 3 This is a safety function which breaks
the power supply to the compressor if
the pressure exceeds 27bar (392
psi). It will allow the compressor to be
switched on again after the pressure
has fallen to 6 bar (87 psi).
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Expansion valve

The expansion valve regulates the amount of re-
frigerant admitted to the evaporator.

The valve regulates the flow according to the
temperature at the temperature sensor, located
in the evaporator outlet pipe.

Depending on the temperature, and thus the
pressure, in the evaporator outlet, a given pres-
sure acts on the top of the diaphragm. The pres-
sure acting on the underside of the diaphragm is
that in the evaporator outlet pipe (communica-
tion is via the capillary tube). Via a disc and a
pushrod, the diaphragm actuates the valve reg-
ulating the flow of refrigerant into the
evaporator.

If too much refrigerant is admitted to the
evaporator, the system will be flooded, and not
all of the refrigerant will vaporize - resulting in
poor cooling capacity. This may also damage the
compressor, as refrigerant in liquid state can be
drawn in (producing hammering). If too little re-
frigerant is admitted, vaporization will occur too
early, which also results in poor cooling.

Anti-frost thermostat

The anti-frost thermostat is fitted on top of the
evaporator. The task of the anti-frost thermostat
is to prevent the formation of frost or ice on the
evaporator cooling fins.

A capillary tube is fitted between the evaporator
fins to sense the temperature.

If the temperature falls to 1.5 °C (35 °F) the ther-
mostat breaks the power supply to the compres-
sor. Once the temperature of the evaporator has
risen to approx. 4.5 °C (40 °F) the compressor
will cut in again.

1 Diaphragm

2 Capillary tube

3 Temperature sensor
4 Valve

L ———
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Idling-speed compensation
Chassis No. CG1001944 and earlier:

When the compressor cuts in, a greater load is
put on the engine. Thus, if the engine is idling,
the idling speed could fall too low. To compen-
sate for this, the system incorporates a solenoid
valve (idling-control valve) which opens an air
port in the inlet manifold when the compressor
cuts in. This increases the quantity of air
supplied to the engine (and thus the quantity of
fuel), thereby ensuring that the engine idles at a
constant speed.

Chassis No. CG1001945 onwards:

With the introduction of an automatic idling con-
trol (AIC) system on all cars with effect from the
above Chassis No., the solenoid valve for idling-
speed compensation was discontinued.

The AIC system operates as follows:

When the AC compressor cuts in, a signal is sent
via the ECU for the fuel injection system to the
automatic idling-control system, to compensate
for the increased load. A larger quantity of air
flows past the throttle butterfly via a special by-
pass passage in the throttle housing. A delay
function incorporated in the AC relay ensures
that the idling speed is increased 0.6 seconds
before the compressor cuts in.

Delayed cut-in of AC compressor on
starting.

As from chassis No. CG1001945, a 10-second
delay function for the AC compressor was added
to all cars equipped with AC/ACC, to prevent an
additional load being imposed on the engine
during starting. For further details refer to Sec-
tion 3 (Electrical Systems) of the Service Man-
ual.
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Auxiliary cooling fan

An auxiliary cooling fan, located forward of the
radiator and cooler assembly, is fitted to M86
and later cars to cer tain specifications. The fan
is wired in such a way that it is switched on and
off at the same time as the compressor.
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Heating and ventilation system, air conditioning system 854-1

Heating and ventilation system
and air conditioning system

Common to all systems

Fan resistor, to change

(N/AtocarswithACC) . . . . . . .. 854-1
Fan motor, to change
(N/Ato cars with AC/ACC) . . . . . . . 854-1
Fan motor, to change
(carswithAC/ACC) . . . . . . . . .. 854-5
Heat exchanger, tochange . . . . . . 854-10
Air distribution system
Panel vents, tochange . . . . . . 854-11
Heating and ventilation unit:
Removal/refitting . . . . . . . . .. 854-15

Standard system and system with ACC

Control panel, tochange . . . . . . . 854-27
Temperature control cable, to change . 854-30
Air distribution valve inkl rod and

bevel gear assembly, to change . 854-34
Fresh-air filter, to change

(N/AtocarswithAC) . . . . . . . . . 854-36
Cars with ACC

Precautions to be taken before

starting work on

the ACCsystem . . . . . . . . . .. 854-37
Fault-diagnosis in the ACC system . 854-37
Climate control unit, tochange . . . . 854-39
Air distribution valve bevel gear,

tochange . . . . . . . . . . . .. 854-40
Sensors

Inside air sensor, to change/inspection

of hose, M85-86incl. . . . . . . 854-44

Inside air sensor, to change,

M87onwards . . . . . . . . . .. 854-46

Ambient air temperature sensor,

tochange . . . . . . . . . . .. 854-47

Blended air sensor, to change . 854-47

Sun sensor, tochange . . . . . . . 854-49
Servomotors, removal/refitting . . . . 854-50

Cars with AC

General directions for work on the

ACsystem . . . . . . . . ... .. 854-54
Safety precautions . . . . . . . .. 854-55
Fault diagnosis . . . . . . . . . .. 854-56
Draining and charging the system

(refrigerant) . . . . . . . . . . .. 854-59

Performance testing . . . . . . . . . 854-69
AC system components

Fresh-air filter, to change
Evaporator: removal/refitting . . . . . 854-70

Compressor, tochange . . . . . . . 854-77
Electromagnetic clutch, to change . 854-81
Pulley-assembly bearings,
tochange . . . . . . . . . . .. 854-87
Cylinder head and valve housing:
removal/refitting . . . . . . . .. 854-88

Condenser, tochange . . . . . . . . 854-91

Receiver,tochange . . . . . . . . . 854-92
Refrigerant hoses, to change . . . . . 854-94
Expansionvalve, tochange . . . . . 854-94
Anti-frost thermostat, to change 854-97
Servomotor for air-recircu-

lationvalve, tochange . . . . . . . . 854-98
ldling-compensation valve,

tochange . . . . . . . . .. . .. 854-99
Idling-compensation valve,

tocheck . . . . . . . . . .. ... 854-99
Auxiliary cooling fan,

tochange . . . . . . . . .. .. 854-100
Demister fans for rear-door

windows

Removal/refitting . . . . . . . .. 854-102
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854-2 Heating and ventilation system, air conditioning system

Common to all systems

To change the fan resistor (N/A to cars
with ACC)

Remove the LH cover at the air intake and the in-
take grille.

Unplug the connector for the fan resistor, re-
lease the clip and withdraw the resistor. Fit the
new resistor.

To change the fan motor
(N/A to cars with AC/ACC)

1 Disconnect the negative (-) battery lead and
cover the terminal pole on the battery.

2 Remove the LH and RH covers and the air in-
take grille.

3 Detach the seal from the false bulkhead
panel and lift off the signal converter.

4 Remove the false bulkhead panel.
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Heating and ventilation system, air conditioning system 854-3

5 Remove the fresh-air filter and shroud.

6 Unplug the connectors for the fan motor and
fan resistor.

| 7 Disconnect the temperature control cable.

8 Remove the lead-through panel from the .
bulkhead (four screws).

S 8/897

9 Release the clips on either side of the fan
casing and swivel it diagonally upwards.

b
10 Turn the fan downwards, move it towards
the RH side of the car and lift it out.
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854-4 Heating and ventilation system, air conditioning system

11 Remove the four plastic clips and screws
holding the fan casing together.

S 8892

12 Remove the intermediate section from the
fan casing and pull the casing apart.

13 Undo the retaining screw for the fan motor
and press out the motor.

Refit in the reverse order.
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Heating and ventilation system, air conditioning system 854-5

To change the fan motor
(cars with AC/ACC only)

1 Disconnect the negative (-) battery lead and
cover the terminal pole on the battery.

2 Remove the following:
e Bonnet
e Wiper arms
e Coversonthe evaporatorand wiper motor

e The plastic drainage moulding below the
windscreen moulding

3 Pull the seal off the false bulkhead panel
and lift out the signal converter.

4 Remove the false bulkhead panel.

5 Unscrew and push the ECU out of the way.
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854-6 Heating and ventilation system, air conditioning system

6 Remove the lead-through panel from the
false bulkhead (four screws).

7 Snip through the cable tie, unplug the con-
nectors and remove the wiper assembly
complete.

8 Drain a few litres of coolant from the cooling
system. Remove the grommets from the
coolant hoses and disconnect the coolant
hoses from the heat exchanger (quick-
release couplings).

9 Where applicable, unscrew and swivel the
vacuum pump for the cruise control system
out of the way.
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Heating and ventilation system, air conditioning system 854-7

10 Undo the securing screw for the evaporator
and remove the clips for the refrigerant
hoses.

11 Remove the lock washer and disconnect the
cable for the temperature valve.

12 Unbolt and remove the engine stay.

13 Undo the nut on the rear engine mounting.
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854-8 Heating and ventilation system, air conditioning system

14 Attach the lifting sling to the rear lifting lug
and raise the engine a little.

15 Carefully lift the evaporator and remove the
fan assembly complete by releasing the
clips on either side and swivelling the fan as-
sembly diagonally upwards.

16 Remove the four plastic clips and screws
holding the fan casing together.

S 8/892

17 Remove the intermediate section from the
fan casing and separate the two halves of
the casing.
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Heating and ventilation system, air conditioning system 854-9

18 Remove the securing screw for the fan motor

and press out the motor.

Refit in reverse order.

Hints on refitting

Lift the evaporator assembly.

Slide the fan casing into position.

Hook the top edge of fan casing over the heatong
and ventilation unit.

Press the fan casing fully home, making sure the
clips are properly engaged.

Check that the seal between the evaporator and
the fan casing is properly in position.

Check that the drain pipe from the evaporator is
correctly positioned.

When reconnecting the hoses to the heat ex-
changer, make sure that the 'O’ rings are not left
in the heat exchanger. Fit new 'O’ rings, lubri-
cated with petroleum jelly, in the hose coup-
lings.

After reconnecting the hoses and topping up the
coolant level, pressure test the cooling system.

N.B. To enable the position of the dra inpipe to
be shown, the fancasing is not shown in the pic-
ture.
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854-10 Heating and ventilation system, air conditioning system

To change the heat exchanger

1 Remove the fan (as detailed in the subsec-
tion, 'To change the fan motor’).

2 Cars not fitted with AC/ACC:
Drain the coolant.
Release the catch and disconnect the hoses
from the heat exchanger.
Withdraw the heat exchanger.

3 Cars with AC/ACC:
Release the catch and disconnect the hoses
from the heat exchanger.
Lift up the evaporator.
Withdraw the heat exchanger.

Before reconnecting, check the hose fittings.

Fit new’0Q’ rings, lubricating them with petroleum
jelly.

After refitting the heat exchanger, connecting
the hoses and topping up with coolant, pressure
test the cooling system.
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Heating and ventilation system, air conditioning system 854-11

Air distribution system

To change the driver's side panel vent

1 Remove the screw caps on either side of the
steering wheel.

Remove the screws.

2 Withdraw the panel lighting rheostat.

3 Carefully pull away the panel surround and
release the panel vent by pressing in the
three catches (in some cars the vent is also
retained by spring fasteners).

Remove the vent.

When refitting.

4 Fit the vent onto the ducts for the panel and
defroster vents.

5 Refit the surround over the vent, making
sure that the catches are properly engaged.

6 Refit the rheostat.
7 Fit the screws and screw caps.

8 Using a hook made of piano wire, pull the
vent into position.
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854-12 Heating and ventilation system, air conditioning system

To change the centre panel vent

1 Ease the door trim seal away from the A pil-
lars and remove the A pillar trim.

2 Remove the speaker grilles.

'
3 Undo the screws and, lifting the leading :@ \

edge, pull the fascia top towards you to re- ?

@
lease the catch at the back. m
o=0 \

4 Press the panel vent and duct towards you.

5 Disconnect and remove the duct by pressing
itup.

6 Release the panel vent catches and lift the
vent out from behind.

When refitting, make sure that the duct catches
are properly engaged.
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Heating and ventilation system, air conditioning system 854-13

To change the passenger-side panel
vent

1 Drop the glove-compartment flap right
down, easing the flap restraints outwards to
enable them to pass the stops. Pull the glo-
ve-compartment light into the compartment.

N.B.
Cars with adjustable flaps can be identified by
the adjusting screws inside the compartment.

Non adjustable flap

S /876

Adjustable flap

A=100mm

2 Undo the six screws and remove the glove
compartment complete with vent. Using a
screwdriver, carefully ease the vent out of
the panel - note the position of the clips.
Unplug the electrical leads to the light and
the switch.
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854-14 Heating and ventilation system, air conditioning system

When refitting:

3 Fit the vent onto the defroster duct.

4 Make sure that the clips are properly enga-
ged, reconnect the electrical leads and fit
the glove compartment.

1 Early models only.

5 Using a hook made of piano wire, pull the
vent into position.
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Heating and ventilation system, air conditioning system 854-15

Heater box (Heating and venti-
lation unit)

To remove

1 Disconnect the negative (-) battery lead and
cover the terminal pole on the battery.

2 Remove the fan and heat exchanger as deta-
iled earlier.

3 Ease the door trim seal away from the A pil-
lars and remove the A pillar trim.

4 Remove the speaker grilles and fascia top

]
panel. _@ \
Cars with ACC: Unplug the connector for the -

sun sensor. ©
—————— e ———— s
=

=
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854-16 Heating and ventilation system, air conditioning system

5 Drop the glove-compartment flap right
down, easing the flap restraints outwards to
enable them to pass the stops. Pull the
glove-compartment light into the compart-
ment.

N.B.
Cars with adjustable flaps can be identified by
the adjusting screws inside the compartment.

Non adjustable flap

Adjustable flap

A =100 mm.

6 Undo the six screws and remove the glove
compartment complete with vent. Using a
screwdriver, carefully ease the vent out of
the panel - note the position of the clips.
Unplug the electrical leads to the light and
the switch.

S 876

S 821

Saab 9000



Heating and ventilation system, air conditioning system 854-17

7 Unscrew and drop forward the power
distribution panel.

8 Remove the ashtray.

9 Bend down the two catches at the top and
pull forward the ashtray housing. Unplug the
connectors from the cigar lighter and
ashtray light.

10 Pull the steering wheel forward to the limit of
its travel.

11 Remove the steering wheel (see subsection
641 of the Manual).

12 Remove the covers from the steering-
column joint.

13 Remove the screw caps and the screws in the
instrument surround.
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854-18 Heating and ventilation system, air conditioning system

14 Manual cars:
Put the gear lever in reverse.
Remove the screw under the gaiter.

Automatics:

Remove the plug and the screw in the gear-
selector cover.

15 Remove the centre vent and the air duct.
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Heating and ventilation system, air conditioning system 854-19

Standard system and standard system with AC:
Release the four clips on the control panel and
pull the panel forward. Disconnect the link rod
for the air distribution valve, the bevel gear for
the temperature control valve (make sure tem-
perature control is set to 0) and all the electrical
connectors.

ACC system:

Pull forward the climate control unit, disconnect
the 25-pin connector and earth lead, and snip
through the cable tie.

16 Press the side panel vent out of the sur-
round.

17 Unplug the connectors from the switches
and the clock/DCC unit. Label the connec-
tors to facilitate refitting.

Lift off the instrument surround.

18 Remove the stalk switch assembly, labelling
the connectors to facilitate refitting.
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19 Remove the screws in the main instrument
display panel.

20 Remove the acoustic insulation from under-
neath the display panel and the panels from
the centre console.

21 M88 onwards:
Remove the LH and RH floor ducts.

22 Remove the screws securing the defroster
ducts on either side.

23 Snip through the cable tie on the loom to the
LH duct (RHD cars: RH air duct).
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Heating and ventilation system, air conditioning system 854-21

24 Unplug the electrical leads to the speakers.

25 Undo the screws and lift off the dash panel.

26 Release the cable tie from the heater box to
enable the to power distribution panel to be
lowered to the floor.

27 Lower the main instrument display panel.

N.B.
Cover the glass to prevent scratching

28 Remove the ducts and the defroster vents on
either side.

29 Undo the screw and lift off the duct for the
rear floor.

30 Unscrew the plastic clip securing the wiring
loom to the bottom of the heater box.
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31 Unplug the connectors from the servomotor,
fan motor and blended air sensor (cars with
ACC only).

32 Remove the floor vents.

S 8/901

33 Undo the screws in the heater box.

34 Release the clips in the engine bay and pull
out the grommet for the wiring loom.
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Heating and ventilation system, air conditioning system 854-23

35 Lift the heater box diagonally upwards. The
lower part sits in a groove between the bulk-
head and the dash panel frame.

To refit

1 Fit a new seal between the heater box and
the bulkhead.

2 Position the heat exchanger inside the box.
Lower the heater box in position, making
sure that the lower section engages the
groove.

3 Refit the screws.

4 Refit the grommet.
5 Refit the floor vents.

6 Plug on the connectors for the servomotor,
fan motor and blended air sensor (cars with
ACC only).
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7 Refit the plastic clip securing the wiring
loom to the bottom of the heater box.

8 Fit the air duct for the rear floor.

9 Fit the defroster vents and defroster ducts.

10 Hang the power distribution panel roughly in
position and tie the wiring loom to the heater
box.

11 Place the main instrument display panel on
the steering column bracket.

12 Refit the dash panel, tightening the screws.

-
S8417

Make sure that the dash panel engages the slot
in the retainer.
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Heating and ventilation system, air conditioning system 854-25

13

14

15

16

17

18

19

20

21

22

23

Refit the screws for the main instrument dis-
play panel.

Connect the speaker leads.

Fit the air ducts to the side vents at either
end.

Tie the wiring loom to the LH duct (RHD cars:
RH duct).

Refit the screws securing the LH and RH de-
froster ducts.

Connect the vent in the instrument surround
to the flexible duct.

Reconnectthe electrical leads behind the in-
strument surround.

Fit the centre panel vent and flexible duct.

Refit the instrument surround in the dash.

Plug in the connectors and refit the stalk
switch assembly.

M88 onwards:
Fit the LH and RH floor ducts.
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24 Refit the heater control panel/climate con-
trol panel.

25 Fitthe covers overthe steering column joint.

26 Fit the steering wheel (see subsection 641
of the Manual).

27 Refit the power distribution panel.
28 Refit the glove compartment and vent.

29 Refit the fascia top, speaker grilles and A-
pillar trim.

30 Refit the ashtray housing and ashtray.

31 Refit the panels on the centre console and
the acoustic insulation below the dash
panel.

32 Refit the fan.
33 Reconnect the battery.
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Heating and ventilation system, air conditioning system 854-27

Standard system and system
with AC

To change the control panel

1 Drop the glove-compartment flap right down
by easing out the flap restraints so that they
clear the stops. Pull the light into the glove
compartment.

N.B.
Cars with adjustable flaps can be identified by
the adjusting screws inside the compartment.

Nonadjustable flap

S a8ré

Adjustable flap

A =100 mm.

2 Undo the six screws and remove the glove
compartment complete with vent. Using a
screwdriver, carefully ease the vent out of
the panel - note the position of the clips. Un-
plug the electrical leads to the light and the
switch.

S &/821
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3 Drop forward the power distribution panel.
4 Remove the ashtray.

5 Bend down the two catches at the top and
pull forward the ashtray housing.

6 Press and release the four catches on the
heater control panel and pull the panel for-
ward.

7 Disconnect the following:
e The link rod for the air distribution valve

e The bevel gear for the temperature con-
trol valve (make sure the temperature
control is set to O)

e All electrical connectors.

8 Plug all electrical connectors onto the new
control panel.
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9 Fitthe bevel gear for the temperature control
valve as follows:
Make sure that the valve in the engine bay is
in the position for cold, i.e. away from the
bulkhead. Set the temperature control to
cold.
Fit the bevel gear to the heater control
panel.

10 Fitthe link rod as follows:
Rotate the pinion spindle anticlockwise as
far as it will go. Set the air distribution con-
trol to 0. Fit the link rod with the orange-col-
oured part towards the spindle on the control
panel.

Refit the control panel, pressing it into posi-
tion. Check that the controls are working

properly.

11 Refit the fresh-air vent to the defroster flexi-
ble duct.

$8812 —m .

12 Make sure that the clips are properly en-
gaged, reconnect the electrical leads and fit
the glove compartment.

1 Early models only.
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13 Using a hook made of piano wire, pull the
vent into position.

To change the temperature control cable

1 Drop the glove-compartment flap right down
by easing out the flap restraints so that they
clear the stops. Pull the light into the glove
compartment.

N.B.
Cars with adjustable flaps can be identified by
the adjusting screws inside the compartment.

S as10

Nonadjustable flap

Adjustable flap

A =100 mm.
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2 Undo the six screws and remove the glove
compartment complete with vent. Using a
screwdriver, carefully ease the vent out of
the panel - note the position of the clips. Un-
plug the electrical leads to the light and the
switch.

S /821

3 Ease the door trim seals away from the A pil-
lars and remove the A-pillar trim.

4 Remove the speaker grilles. Undo the
screws and, lifting the leading edge, pull the !
fascia top towards you to release the catch .-@ \
at the back.

5 Unscrew and drop forward the power dis-
tribution panel.

6 Remove the air ducts forthe side panel vents
and the defroster. Remove the windscreen
defroster vents.

7 Remove the ashtray. Bend down the two
catches at the top and pull forward the
ashtray housing.
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8 Press and release the four catches on the
heater control panel and pull the panel for-
ward. Make sure the temperature control is
setto O.

9 Disconnect the link rod for the air distribu-
tion valve and detach the bevel gear for the
temperature control cable from the control
panel.

10 Remove the shroud from the fresh-air filter/
evaporator.
Remove the cable lock washer from the valve
in the engine bay and detach the cable.
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11 Remove the bracket complete with clip and
cable from the control unit and release the
cable from the bracket.

12 Release the cable from the temperature con-
trol valve.

13 Fitanew cable to the bracket. Make sure the
length of cable sheathing projecting is 19-
21 mm (0.75-0.83in).

14 Fit the cable to the valve spindle in the en-
gine bay.

15 Refit the bracket complete with clip and
cable to the control unit.

16 Reconnect the cable to the gear. Make sure
that the length of cable sheathing protruding

is 7-8mm (0.27- 0.32in). @) ,..E

7-86mm. o

17 Fit the bevel gear to the control panel as fol-
lows:
Make sure that the valve in the engine bay is
set to cold position, i.e. away from the bul-
khead.

Set the temperature control to cold and fit
the bevel gear to the heater control panel.
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18 Fitthelink rod forthe air distributionvalve as
follows:

Rotate the pinion spindle anticlockwise as
far as it will go.

Set the air distribution control to O. Fit the
link rod with the orange-coloured part to-
wards the spindle on the control panel.

19 Fit the control panel.

20 Check that all the controls and functions are
working properly.

21 Refit the following:
e Defroster air ducts.
e Air ducts for the side panel vents
e Side panel and defroster vents
e Power distribution panel
e Fasciatop
e Speaker grilles

e Glove compartment (guiding the air ducts
into position)

e A-pillar trim and door trim seals (

To change the link rod and bevel gear as-
sembly for the air distribution valve

1 Drop the glove-compartment flap right down
by easing out the flap restraints so that they
clear the stops. Pull the light into the glove
compartment.

S 8810

Nonadjustable flap

N.B.
Cars with adjustable flaps can be identified by
the adjusting screws inside the compartment.

Adjustable flap A =100 mm.
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2 Undo the six screws and remove the glove
compartment complete with vent. Using a
screwdriver, carefully ease the vent out of
the panel - note the position of the clips. Un-
plug the electrical leads to the light and the
switch.

S a/821

3 Unscrew and drop forward the power dis-
tribution panel.

4 Remove the ashtray. Bend down the two
catches at the top and pull forward the
ashtray housing.

5 Press and release the four catches on the
heater control panel and pull the panel for-
ward. Make sure the temperature control is
setto 0.

Detach the link rod for the air distribution
valve from the back of the panel.

TN
A 1]

2=

S8/416
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6 Remove the bevel gear housing from the
heating and ventilation unit by pressing the
tab on top of the housing to the right, at the
same time, lifting the housing to release the
other lugs. Withdraw the gear housing from
the valve.

7 Fit the new gear housing as follows:
Engage the gear spindle in the air distribu-
tion valve. Twist the housing to engage the
lugs from the gear housing in the corres-
ponding lugs on the heating and ventilation
unit.

Fit the link rod as follows:

Rotate the pinion spindle anticlockwise as
far as it will go. Set the air distribution con-
trol to O. Fit the link rod with the orange-col-
oured part towards the spindle on the control
panel.

8 Press the control panel back into place and
check that all the controls are working prop-
erly.

9 Refit the ashtray housing and ashtray.

10 Refit the glove compartment and vent.

To change the fresh-air filter
(N/A to cars with AC or ACC)

As from Chassis Nos. CH1021173 and
CH8000853, the fresh- air filter is equipped with
a plastic shroud.

1 Pressthe filter towards the right wing and re-
move the filter element.

2 Transfer the spring-loaded spindle from the
old filter element to the new one.

3 Guide the spindle into its seating, press the
filter towards the right wing and push it
home.
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Cars with ACC

Precautions to be taken before starting
work on the ACC system

To avoid damaging the electronic components in
the climate control unit, the following precau-
tions must always be taken:

e Before starting any work on the ACC system,
disconnect the negative (-) battery lead.

e Before starting any electric welding work, dis-
connect the negative (-) battery lead, the con-
nector on the alternator voltage regulator and
the 25-pin connector to the climate control
unit.

e Before connecting any test instruments or
starting any fault-diagnosis work disconnect
the 25-pin connector for the climate control
unit.

e M88 onwards:

When the ignition is on, the cooling fin on the
governor for the cabin fan is live (12V). If the
fin should be earthed, the governor will be ir-
reversibly damaged.

Fault-diagnosis in the ACC sys-
tem

A fault-diagnosis and monitoring program is in-
cluded in the climate control unit in the ACC sys-
tem. Certain functions are monitored continu-
ously when the system is operating, but others
must be checked manually.

The following functions are monitored automati-
cally while the system is operating:

The inside air sensor, the ambient air tempera-
ture sensor and the blended air sensor.

In the event of a malfunction in any of the sen-
sors, an emergency program will be initiated.
The fault can then be diagnosed by a manually
initiated test.

The following functions are not monitored au-
tomatically:

The servomotors for the temperature valve, air
distribution valve and the air recirculation valve,
and the fan motor and fan control unit. Nor is the
sun sensor monitored automatically on the road.

Manual fault diagnosis

The climate control unit runs through a diagnosis
program and then displays the number of faults
discovered, with a code for each.

The following types of fault are indicated:
e Break in circuit continuity

e Short-circuit

e Component failure

e Motor seizure

e Reversed polarity (electric motor)

However, the program will not indicate if the fault
is in a component or in the wiring, e.g. if the type
of fault is a break in circuit continuity or a short-
circuit.

Example: The error code (2U) indicates a break in
continuity in the ambient air temperature sensor
circuit. This means that the connectors, wiring
and sensor must be checked to ascertain
whether power is reaching the sensor. If power is
present, fit a new sensor. If the fault still per-
sists, fit a new climate control unit.

N.B.

Before starting any work on the system, always
disconnect the 25-pin connector for the climate
control unit. The control unit can be damaged by
above- normal voltages.

For more-detailed fault diagnosis, refer to sec-
tion 3:2 of the Manual.
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Procedure for manual fault-diagnosis
work

Press the AUTO and VENT buttons simultane-
ously and release.

The climate control unit will now run through the
fault-diagnosis program (this takes approx. 40
seconds), indicated by ‘88’ being flashed on the
display. At the end of the program, the number of

faults detected will be shown on the display.
Press VENT once, and the first error code will be
displayed. Press the button again, and the se-
cond error code will be displayed, and so on.

To revert to the normal program, press AUTO.

Component Error code Error code
indicating indicating break
short-circuit in circuit continuity

Inside air sensor 1C 1U

Ambient temperature

sensor 2C 2U

Blended air sensor 3C 3uU
Reversed Other fault
polarity

Servomotor for

temperature valve 5C 5U

Servomotor for 6C 6uU

airdistribution

valve
Internal short Break in circuit
circuitor continuity or shorting
seizure to earth

Servomotor for 7C 7U

airrecirculation

valve

Control signal lead 635

Break in circuit continuity
orshortcircuitto earthor
positive (+) side of battery
AC

Cabin fan motor/governor

Break inmain circuit. Seized
motor. Defective governor.
AU

Climate control unit

EU

Diagnosis of other faults
M85-86

Symptom

Action

Fluctuating temperature
inside car.

Airinside car cool

warm temperature selected.
Airinside carwarm - cool
temperature selected.

Check the connectionsinthe
hose between the inside air
sensorand the fan motor.
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To change the climate control unit

1 Disconnect the negative (-) battery lead and
cover the terminal pole on the battery.

2 Remove the ashtray.

3 Bend down the two catches at the top and
pull forward the ashtray housing.

4 Remove the climate control unit: disconnect
the 25-pin connector and earth lead. Snip
through the cable tie on the loom.

5 Connect the 25-pin connector and earth
lead to the new climate control unit. Fit a
cable tie round the loom.

6 Refit the ashtray housing and ashtray.
Reconnect the battery.
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To change the bevel gear for the air dis-
tribution valve

Cars with ACC

1 Press the temperature increase button until (

'HI" appears on the display.

2 Disconnect the negative (-) battery lead and
cover the terminal pole on the battery.

3 Drop the glove-compartment flap right down
by easing out the flap restraints so that they
clear the stops. Pull the light into the glove
compartment.

N.B.
Cars with adjustable flaps can be identified by
the adjusting screws inside the compartment. Nonadjustable flap

Sasi10

Adjustable flap

A =100 mm.

4 Undo the six screws and remove the glove
compartment complete with vent. Using a
screwdriver, carefully ease the vent out of
the panel - note the position of the clips. Un-
plug the electrical leads to the light and the
switch.

S &8
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5 Unscrew and drop forward the power dis-
tribution panel.

6 Remove the trim from the A pillars.

7 Remove the speaker grilles.
Undo the screws and, lifting the leading
edge, pull the fascia top towards you to re-
lease the catch at the back.

M85 and 86:

8 Unplug the connectors for the servomotors
and the fan for the fresh-air sensor.

8 MS87 onwards:
Unplug the connector for the servomotor.

9 Remove the lock washer and disconnect the
cable from the servomotor.

M85 and 86

Saab 9000



854-42 Heating and ventilation system, air conditioning system

10 Unscrew the bracket and pull it forward com-
plete with motors.
M85 and 86 only:
Disconnect the flexible duct from the inside-
air sensor.

11 Lift out the bracket complete with motors.

M85 and 86

12 Remove the air ducts for the side panel vent
and the defroster. Unscrew the windscreen
defroster vent.

13 Free the gear housing from the heating and
ventilation unit by pressing the tab on top of
the housing to the right, at the same time
twisting the housing to release the other
tabs. Pull the gear housing off the valve.
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To fit

1 Fit the new gear housing as follows:
Engage the gear spindle in the air distribu-
tion valve and twist the housing to engage
the tabs on the housing in those on the heat-
ing and ventilation unit.

2 M85 and 86 only:
Release the ACC control panel and pull it for-
ward a bit.

3 Refit the motor assembly bracket.
Make sure that the bevel-gear spindle is cor-
rectly engaged and that the temperature-
control cable is on the correct side of the
bracket.

4 Tighten the bracket retaining screws. Con-
nect the cable to the temperature control
and fit the lock washer.

5 Plug in the connectors for the servomotors
and fan.
M85 and 86 only:

6 Reconnect the flexible duct to the fresh-air
sensor and fit the ACC control panel.

7 Reconnect the duct for the side panel vent
and fit the defroster vent.

8 Refit the fascia top, the speaker grilles and
the A-pillar trim.

9 Put back the power distribution panel.
10 Refit the glove compartment.
11 Reconnect the battery.
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Sensors
| b
3
ls ¢ ! o
1 Sun sensor (in cars with Chassis No. CG1007457 3 Inside air sensor (as from M87, 'ghe fresh-gir fan
or earlier, the sun sensor is located on the LH and inside air sensor are housed in one unit)
side). 4 Blended air sensor

2 Ambient air temperature sensor.

To change the inside air sensor
(M85 and 86 only)

1 Disconnect the negative (-) battery lead and
cover the terminal pole on the battery.

2 Remove the ashtray.

3 Bend down the two catches at the top and
pull forward the ashtray housing.
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4 Remove the ACC control panel, unplug the
25-pin connector and disconnect the earth
lead. Snip through the cable tie.

5 Remove the inside air sensor and unplug the
connector.

6 Fit the new inside air sensor. Make sure
there are no kinks in the hose and that the
hose is properly connected to the sensor.

7 Reconnect the 25-pin connector and earth
lead. Fit a cable tie to the loom and refit the
ACC control unit.

8 Refit the ashtray housing and ashtray. Re-
connect the battery.
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To replace the inside air sensor.
(M87 onwards)

1 Disconnect the negative (-) battery lead and
cover the terminal pole on the battery.

2 Remove the ashtray.

3 Bend down the two catches at the top and
pull forward the ashtray housing.

4 Pull the ACC control panel forward.

5 Remove the grille from the inside air sensor.

6 Using two screwdrivers, remove the sensor
by easing it back. Unplug the connector.

7 Fit the new inside air sensor and refit the
grille.

8 Refit the ACC control panel, ashtray housing
and ashtray.

9 Reconnect the battery.
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To change the ambient air temperature
sensor

1 Disconnect the negative (-) battery lead and
cover the terminal pole on the battery.

2 Unscrew and remove the air intake grille
(when fitted).

3 Unplug the connector and remove the sen-
sor.

4 When fitting the new sensor, make sure that
the actual probe (bare-metal surface) is to
the top.

5 Refit the air intake grille (when applicable)
and reconnect the battery.

To change the blended air sensor

1 Disconnect the negative (-) battery lead and
cover the terminal pole on the battery.

2 Drop the glove-compartment flap right down
by easing out the flap restraints so that they
clear the stops. Pull the light into the glove
compartment.

N.B.
Cars with adjustable flaps can be identified by
the adjusting screws inside the compartment.

Nonadjustable flap

S w876

Adjustable flap

A =100 mm.
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3 Undo the six screws and remove the glove
compartment complete with vent. Using a
screwdriver, carefully ease the vent out of
the panel - note the position of the clips.
Unplug the electrical leads to the light and
the switch.

S /821

4 Pull the blended air sensor out of the air-
distribution housing and unplug the connec-
tor.

5 Plug the connector onto the new sensor.

6 Fitthe sensorinthe air-distribution housing,
with the connector to the top.

7 Refit the glove compartment complete with
vent.

8 Reconnect the battery.
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To change the sun sensor

1 Disconnect the negative (-) battery lead and
cover the terminal pole on the battery.

2 Ease the door trim seals away from the A pil-
lar and remove the pillar trim.

3 Remove the speaker grille.

During the 1986 model year, the sun sensor was
moved from the LH to the RH side.

4 Unplugthe connectorand remove the sensor
(if speakers are fitted, these must be remo-
ved to enable access to be gained to the
connector). The sun sensor is fixed by mea-
ns of double-sided adhesive tape. Clean the
surfaces thoroughly before fitting the new
sensor.
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Servomotors

To remove

1 Press the temperature-selector button (with
red arrow) until Hl appears on the display.

2 Disconnect the negative (-) battery lead and
cover the terminal pole on the battery.

3 Drop the glove-compartment flap right down
by easing out the flap restraints so that they
clear the stops. Pull the light into the glove
compartment.

N.B.
Cars with adjustable flaps can be identified by
the adjusting screws inside the compartment.

Nonadjustable flap

Adjustable flap

A =100 mm.

4 Undo the six screws and remove the glove
compartment complete with vent. Using a
screwdriver, carefully ease the vent out of
the panel - note the position of the clips.
Unplug the electrical leads to the light and
the switch.

S /821
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5 Unscrew and drop forward the power dis-
tribution panel.

M85 and 86 only:

6 Unplug the connectors for the servomotors
and the fan for the inside-air sensor.

M87 onwards:

6 Unplug the servomotor connector.

M85 and 86

Remove the lock washer and disconnect the ca-
ble from the servomotor.
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7 Unscrew the bracket and withdraw it comple-
te with motors.
M85 and 86 only:
Disconnect the flexible duct from the inside
air sensor.

8 Lift out the motor bracket assembly.

To refit

N.B.
The servomotors are preset at the factory and
must not be run before they are fitted in the car!

1 M85 and 86 only:
Pull forward the ACC control panel.

2 Refit the motor assembly bracket.
Make sure that the bevel-gear spindle is cor-
rectly engaged and that the temperature-
~control cable is on the correct side of the
bracket.
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3 Tighten the bracket retaining screws. Con-
nect the cable to the temperature control
and fit the lock washer.

4 Plug in the connectors for the servomotors
and fan.

5 M85 and 86 only:
Reconnect the flexible duct to the inside-air
sensor and fit the ACC control panel.

6 Put back the power distribution panel.

7 Refit the glove compartment making sure
that the air ducts are positioned properly.

8 Reconnect the battery.
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Cars with AC

General directions for work on the AC
system

1 Receiver
2 Evaporator

Precautions against ingress of moisture
etc.

Any damage resulting in leaks in the system
must be rectified immediately, to prevent mois-
ture or foreign bodies entering the system. Tore-
duce the risk of moisture entering the system
while work is in progress, it is vital that all com-
ponents be kept clean and dry. Always keep the
refrigeration oil in a sealed container to prevent
the oil absorbing moisture from the air.

Plugs used to blank off ports in new components
should not be removed until immediately before
the component is to be connected.

If the car has been involved in a collision, a care-
ful inspection must be made of all components
that could have been affected. Pay special atten-
tion to soldered joints. Bent or cracked pipes
must always be replaced - never attempt to re-
pairthem. If itis suspected that dirt may have en-
tered a component, inspect and clean the com-
ponent thoroughly.

3 Condenser
4 Compressor

Desiccant inside the receiver

The receiver should be replaced if the system
has been open for more than five minutes. The
system is regarded as being open if any compo-
nent is uncapped.

Installation of a completely new system

The compressor is charged with refrigeration oil.
No oil should be added to any other component.

N.B

Whenever possible, the system should be
charged with refrigerant immediately after fit-
ting, to guard against corrosion. Full details of
how to charge the system are given in a separate
section.
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Replenishing the refrigeration oil

If the system is overcharged with refrigeration
oil, its cooling capacity will be diminished. Con-
versely, an insufficient charge of refrigeration oil
will result in the compressor being damaged. In
conjunction with work to repair leaks or when a
component is being replaced, the refrigeration
oil must be replenished. The amount of addi-
tional oil required by the individual components
will depend on whether the leakage has been
rapid or slow.

Slow leaks (longer than 24 hours)

If the leak has been slow, refrigeration oil will not
normally have been lost. However, the following
procedure should be followed if a component is
being replaced at the same time.

Compressor

Drain the refrigeration oil from the old compres-
sor and measure the volume. Completely drain
the new compressor as well. Thereafter, re-
charge the new compressor with the same vol-
ume of oil as that drained from the old one
(minimum charge volume: 1.dl/0.2 USpint).

Safety precautions

Before starting work on the AC system, read and
observe the following.

Always wear closely fitting protective goggles
when handling refrigerant and when refrigerant
is likely to escape or be released. Wear protec-
tive gloves and cover all exposed skin as a pre-
caution against frostbite and similar injury.

If the skin should come into contact with the re-
frigerant, bathe the affected part with cold water
and treat as for frostbite.

In the event of refrigerant coming into contact
with the eye, bathe the eye with large quantities
of cold water from the tap, preferably for about
15 minutes.

If any discomfort remains, sightis impaired or vi-
sion misty, seek medical help without delay.

Other components

Drain off the refrigeration oil from the old compo-
nent and measure the volume. Charge the new
component with the same volume of oil before
fitting.

Rapid leaks (e.g. burst hose)

If a rapid leak has occurred, refrigeration oil will
often have been lost with the refrigerant. Thus, if
a new component is to be fitted, it should be
charged with refrigeration oil as follows:

Compressor Volume of oil drained from
old compressor + 0.3dl

Evaporator 0.5dl

Receiver 0.2dl

Condenser 0.2dl

Hose 0.2dl

S 8/413
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Warning

If arefrigerant cylinder is heated, the pres-
sure inside the cylinder will increase, and
the cylinder may explode.

Warning

Poisonous gases are formed if the refriger-
ant is heated. Such gases, if inhaled, can
do severe damage to the lungs.

When handling refrigerant, never allow naked
flames, cigarettes, etc., in the area, as poison-
ous gases are produced when the refrigerant
comes into contact with a source of heat. In high
concentrations, such gases have a pungent
odour.

N.B.

Even in concentrations so low that no odour can
be detected, if inhaled, the gases can seriously
damage the lungs.

Symptoms can arise several hours after expo-
sure to the gases, in some cases as much as a
day later.

Fault diagnhosis

Check the following before following the fault-
diagnosis table:

e That the drive belt for the compressor is in
good condition and correctly tensioned.

e That air is entering the inside of the car
through the vents.

e That the flow of air through the condenser is
not obstructed.

e That the electromagnetic clutch for the com-
pressor cuts in and out when the AC system is
switched on - the ambient temperature must
be at least 8 or 9 °C (46-48°F). If the com-
pressor fails to cut in, the system may be
starved of refrigerant (cut-in prevented by the
pressure switch on the receive