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Precautions

Danger — Exhaust gases
Sitting in a car that is in a confined space with the engine
running is dangerous. Operating the air conditioning unit
will increase this ganger.

First aid — Refrigerant burns

If the skin is injured by refrigerant it should be bathed
with clean coid water and medical attention sought
immediately. Do not apply any localised heat or hot
dressings, £1c. )

An eye injured by refrigerant must be immediately
washed with clean cold water. The eye muss not be
rubbed as this will aggravate the injury.

A doctor shouid be consulted as soon as possible
after administering emergency treatment.

Genera! precauticns

Before commencing work on the electrical system or
components it is recommended that the battery master
switch [situatec in the luggage compartment} be turned
aff.

4 the battery has to be left connected for any
reason the gear range selector lever must be placed in
the Park position and the gearchange isolator and
igniticn key removed.

The bartery master switch must not be operated
whiist the engine is running.

Short circuiting or reverse potarity wilt cause
immediate and permanent damage to the electronic
components.

It is important that no ‘live’ connections ar
disconnections are made where fuel vapour or other
inflammable materials are present.

Where reference is made in this Chapter 10 the use
of voltmeters or continuily testers never use generator
Type Meters.

January 1983
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introduction

The basic function of the air conditioning system i5 10
automatically maintain selected temperatures of the
upper and lower igvels of the car interior, regardiess of
climatic conditions.

Basic operation (see fig. C2-3)
One of the features of the air conditioning system is that
all air entering the system is dehumidified and cooled.
This is done by passing the air through the refrigeration
evaporator matrix before it enters the heater and control
box assembly.

The upper and lower systems cperate independently,
each system having its own air tTemperature sensor
chain, temperature selector, servo mechanism, blend flap
and electronic circuitry.

The heater and control box supplias hot and cold air
10 the two g'ndependent ducting systems. The upper
systern delivers air to the windscreen demister outlets,
circular facia outlets and the rectangular facia outlet.
The lower system delivers air to the tower outters in both
the front and rear compartments of the car.

Fig. C2-1 Air conditioning system heater and control
box
1 Circular facia outlat {1 of 2}
2 Windscreen demister outlet
3 Upper system air blend flap (1 of 2}
4 Solar sensor
5 Heater box
& Heater matrix
7 Ambient air intake
8 Refrigeration matrix
9 Windscreen/facia made change actuator
10 Lower quantity flap micro-switch
11 Lower quantity flap actuator
12 Recircuiation actuator (1 of 2)
13 Fan motor (1 of 2}
14 Recirculation fiap {1 of 2)
1S Fan speed module and voitage stabilizer
16 Air conditioning diode board
17 Lower quantity footwell outlet
18 Lower quantity flap
189 Lower system air blend flap
20 Windscrean/facia mode change flap
21 Upper system servo moduie
22 Servo assembiy
23 Upper servo trimming potentiometer
24 Servo assembly test socket
25 Lower servo trimming potentiometer
26 Lower system servo module
27 Rectangular facia outiet
28 Rectangular facia outiet control flap

Introduction and
basic operation

1 .E 3 4
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Fig. C2-2 Air conditioning control panel
1 Upper system override (AUTO/FACIA}

switch

2 Upper temperature selector {optimum
satting)

3 Lower temperature selector {optimum
setting)

4  Air conditioner control (function) switwch

Contained in sach ducting system is an air
temperature biend flap. The position of which determines
the ratio of hot and cold air required 1o achieve the
pre-selected temperatures, The blend flaps form the basis
of the air conditioning system, each flap being operated
by an electro-mechanical servo controiled by its servo
module {see fig. C2-1}.

Each servo module coliects information in the form
of temperature retated current signals provided by
temperature sensors from various parts of the car. The
moduie then compares actual in-car air temperature with
the pre-selected required temperature and then operates
the servo to position the air temperature blend flap. This
achieves the required in-car temperature.

The air conditioning system also includes a coolant
tap (mechanically operated in conjunction with the
icwer serva mechanism}, two air recirculation flaps, a
windscreen/facia mode change flap and a lower air
guantity flap. These are operated by electrical
actuators upon signals reiated to servo positions.

A rear window demister is incorporated into the
system. The demister elernent is automatically switched
on whenever the car is being heated, this being the only
time that misting or ice formation is likely 10 occur.

Two fans, controlied by an electronic fan speed
control unit, are used to boost the input of air 1o the
system. '

Driver’s controls
The driver’s controls comprise four switches situated on
the air conditioning control panel (see fig. C2-2}. Also
three manually cperated air flow controls situated on
the facia.

The function and operation of these controls is as
follows.

January 1981
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Air conditioner {function) control (see fig. C2-2)

The air gonditioner {function} control is a five position
rotary switch marked OFF, LOW, AUTO (automatic),
HIGH and S {defrost),

The function of the air conditioning system in esach
switch position is 2s follows.

OFF The air conditioning system is switched off
and ambient air is prevented from entering the car as
the recirculation fiaps will be in the recircuiation
position. _

Turning the function switch to OFF from any
other position immobiiises all fiaps other than the
recircutation flaps, which if not aiready in the
recirculation position will move to that position.

The fan motors are also switched off,

LOW The system provides autamatic air temperature
contraf with the fan motors running at a fixed low spesd.

AUTO The system provides automatic air temperature
control. The fan speed automaticaliy varies in relation to
servo position. Maximum fan speed is not attainable in
this position,

HIGH The system provides automatic air temperature
control. The fan speed automatically varies in relation to
servo position, Maximum fan speed is attainabie

(defrost}. The system shuts off the supply of
air to the lower outiets and alf availabie heat s directed
10 the windscreen outlets.

The fan motars operate at maximum speed even if

the engine coglant is cold and heated air is not available,

Temperature selector controis (see fig. £2-2)
Any in-car air temperature between 17°C and 33°C can Fig. C2-3 Airflow and system control

be independently selected for the upper and iower levels 1  Soiar sensor
of the car interior using the UPPER TEMPERATURE 2 Cantrail sensor
and LOWER TEMPERATURE selectors respectively. 3  Upper system ambient sensor
The selected temperatures will then be automaricaliy 4  Servo assembly
maintained within the limitations of the system. 5 Air conditiening contrel panel
& Lower system ambient sensor
Upper system override (AUTO/FACIA} switch (see fig. C2-2} 7  Knee rolt sensor
When the air conditioning system is functioning auto- 8 Fan speed module and voltage stabilizer
matically and air is being directed 10 the windscreen 9 Windscreen demister outiets
demister outlets the griver may, if he prefers, direct 10 Windscreen/facia mode change flap
the air to the facia outlets by momentarily pressing the 1% Circular facia outlets
override switch to the FACIA position. 12 Rectangular facia cutlet
To gancel the override facitity and return the 13 Lower system footwell outlets
systemn to automatic control, press the switch to the 14 Lower quantity flap
AUTO pasition. 18 Coolant tap
The override facility will also be cancelled when 16 Recirculation flaps
the ignition is switched off. 17 Fanmotors
18 Ambient air intakes
Manually operated flap controls (see fig. C2.1) 19 Refrigeration matrix
Three manually operated controls are provided 1o direct 20 Heater matrix
and regulate the flow of air from the upper system facia 21 Upper system air blend flap
outlets. 22 Lower system air blend fiap
When the system is providing air to the facia outlets ’
the two circular gutiets can be swivelled to direct the A Lower sensor chain
flow of air as required. The rectangular facis outlet B Upper sensor chain
admits air into the ¢ar when the flap control lever is C Ambient air
pressed down. D Recirculated air
E Refrigerated air
F  Heated air
G Warm air
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Description {see Fig C2)

The refrigerant {Refrigerant 12) is circulated by a
compressor which is driven from the engine crank-
shaft by twin ‘vee’ beits. An electro-magnetic clutch
is incorporated in the compressor that is energised in
the engaged position at all times when the engine

is running except when the ambient temperature is
below 0°C.

High pressure vapour is pumped from the
compressor to the condenser matrix where it
condenses from vapour 2t the top of the matrix to a
liquid at the bottom of the matrix. The liquid passes
10 a recejver./drief which absorbs any traces of
moisiure that may be present and it 38150 ensures
that the refrigerant passes 1o the expansion valve
in liguid form.

A sight glass on the drier enables the
refrigerant to be inspected whiist the system is
operating when a steady flow of liquid shouid be
observed. !f bubbles or foam can be seen it usually
indicates incorrect operation of the system or
insufficient refrigerant, however it is normal for
some foaming to show when the ambient air
temperaturs 1§ below 21 °C. The refrigerant is
pumped to the 2xpansion valve which controls the
ilow of refrigerant to the evaporator. To achieve
this, the temperature in the Svaporator outlet pipe
is sensed by a phia! attached to the outside of the
pipe and the pressurg in the pipe is sensed by an
equaliser line ¢onnected to the suction throttiing
vaive.

When the refrigerant enters the evaporator, heat
is transferred from the air passing threugh the
evaporatot 1o the refrigerant causing the refrigerant
to evaporate, thereby cooling the air.

From the evaporator, the refrigerant (which is
now 3 low pressure vapour) passes o the suction
throttling valve which ‘throttles’ the refrigerant
flow to maintain a constant pressure within the
evaporator regardiess of the compressor speed or
evaparator lpading. The refrigerant then passes 10
the compressor as a low pressure vapour.

Refrigeration special precautions & accident
damage

Handling the refrigerant

The refrigerant used in the air conditioning system is
dichlorodifluoromethane (internationally known as
Refrigerant 12} and is usually supplied to the
Service network as a liquid under pressure in either
disposable containers or metal drums, dependent

c2-3

Section C2

Refrigeration unit

Fig. C2 Refrigeration component layout
Condenser matrix

Receiver ‘drier

Expansion valve

Evaporator matrix

Sensor

Sucrien throttling vaive
Compressor

O N o Rk —

upen the quantity ordered,

if it is correctly handied the refrigerant is
perfectly safe, however if incorrectly handled it can
cause serious injury or damage. In particular, )
smoking in the region of exposed refrigerant can be
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a health hazard. The following elementary safety
Dang er precautions should be adopted when handling
refrigerant:
: 1. If the drum has a metal ¢cap, always ensure that
the cap is fitted when not in use.
Work safely 2. Do not carry refrigerant in the passenger
compartment of a car, aiways place the drum in the

"‘?Ez_f" luggage compartment.

M 3. If a drum is to be transported or stored, alwavs
Wear safety shield it from the direct rays of the sun. (The sun’s
glasses heat could increase the pressure within the drum

sufficiently to activate the safety valve causing the
= refrigerant to escape.}
E._.__ ot 4, A drum must not be overfilied because the
™ increased pressur2 can cause the drum to explode
Wear gloves when before the temperature rises to a point where the
handling temperature safety valve is activated.
8, Do not subject the drum to high temperatures
Do not heat when charging the system. The drum must aot be
- placed on a radiator or stove, neither must 2 blow-
Keep upright lamp be used for heating the drum.
Do not freeze To heat the drum when charging, the drum shoule
be immersed in warm water which must not exceed
Keep away from | s51°C.
flame 6. Do not discharge tha refrigerant where there is
ot an exposed flame or whare it can be drawn into the

\oitie =7/ Do not drop | engmne air intake. Concentrations of this refrigerant

2] in contact with a flame can produce a poisonous
gas.

7. Do not discharge the refrigerant in a cenfined
space because it witl displace the air whnch could
resuit :n suffocation,
8. Always wear goggles when Carrytng out work
which invelves the use of refrigerant or when
opening any of the lines, !f an accident cecurred
and refrigerant struck the face, goggies would
protect the eyes and therefore reduce the risk of
SErous injury.
8, Excessive heat applied to any section of the
refrigerant lines will create excessively high
only use presgures. therefore welding should not begcarried out

- 3 on any part of the car adjacent t© the refrigerant
thls OII units or lines,
Toesc 1 *5416930
AEFRIGERANT Accident damage {refrigerant)
oiL When not in use It is essential that the air conditioning system is

[ —— keep capon inspected as soon as possible if the car has been
involved in an accident.
-_' Use oil only once If the system has been ‘opened’ as a result of
m" - an accident, air, moisture and dirt could have
HET CONTENTS Keep moisture out entered the system causing internal damage to the
0.95 LITRE ) components. The extent of the damage and the
oo Do not return length of time since the damage occurred will
. govern the amount of work required 10 Correct the
m_ oo oil to bottle system. A definite repair procedure cannot be
e e recommended to cover all cases of accident damage
therefore the following guidelines should be
followed:
1. Ensure that the compressor clutch is disengaged
5 54| if the car is to be driven before repair work is
carried out. This can be achieved by disconnecting
Fig. C4 Approved refrigerant oi} . the blue/yellow cable from the compressor ambient

Fig. C3 Refrigerant handling - safety precautions

e —
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switch located on the engine compartment face of

the evaporator box (Fig. C19}

2. lnspect alt refrigeration components and lines.
3. 1f the condenser has been damaged it MUST be

replaced; soldering, brazing or weiding etc. must not

be attempted.

4. Fit a new recerver. drier if damage has occurred
or if the system has been ‘open’ for more than one
day. ’
§. Check the compressor and clutch puliey for
cracks, if the clutch plate is bright yellow it
should be replaced.

§. If the compressor does not show signs of
extermal damage it may be used again.

Chemical stability of the refrigerant

The efficient operation of the air conditioning

system depends upon the pressure/saturation
temperature relationship of the refrigerant.

Provided that the ‘system contains pure refrigerant,
olus a certain amount of refrigerant 0il which mixes
with the refrigerant, it is considered 1o be chemically
stable.

However, when foreign materials such as dirt,
air or moisture enters the systam, the chemical
stability is affecied which resuits in a change in
the pressure/saturation temperature ralationship
of the refrigerant. The system will then no longer .
operate at the correct pressures and temperatures
which decreases the efficiencv of the system.

The fallowing general rules should be observed to
ensure chemical stabitity in the system. -
1. Before disconnecting a refrigeration connection,
wipe away a!l dirt or oil from the connection to
prevent foreign matier antering the system.

2. All tools shouid be kept cigan and dry,

3. Before adding ¢il, ensure tnat the coatainer and
tube (if any) is clean and dry in order to keep the
refrigerant oil as free of moisture as possible.

4. Before ‘opening’ the refrigeration system, ensure
that all toois etc. are close at hand to reduce the
operation time to a minimum. Do not leave the
system ‘open’ longer than necessary.

5. If the system has been ‘opened’ and sealed
again, it must be correctly evacuated.

Servicing the refrigeration system

Refrigeration system - To discharge, purge or drain
1. The refrigerant must be discharged from the
system before ‘opening’ any joint. Always wear
goggles when carrying out work which involves
"opening’ refrigerant fines. ;

2. Refrigerant must not be discharged near an open
flarme otherwise a poisonous gas will be formed.
This also applies to discharging when smoking a
cigarette or near a car engine air intake.

3. Remove the caps from the compressor discharge
valve and the service connection of the suction
throttling valve and attach to the manifold gauge
set {with depressors fitted), after ensuring that the

C2-5

1 2 3 4 <] TN

Fig. C5 Manifold gauge set
The illustration shows the manifold hand vaive
with the suction side cracked, while high side
remains closed. Pressure is recorded on both
gauges gven though one hand vaive is cracked.
‘Low’ side hand valve
Connection to suction throttling vatve
Charging or evacuating connection
Connection 1o COmMpressor
‘High' side hand valve

—

oy B a2

valves are closed, Attach a pipe to the centre
connection of the gauge set.
4. Crack both hand vaives and open further as the
system discharges.
5. Do not release the refrigerant oo guickly as
this can resglt in il being drawn from the system.
If any trace of oil is noticed, loosen the adapter.
The pperation should require at ieast 15 minutes 1o
ensure complete discharge.
Note :
Any oil which has discharged into the container
should be measured and a Eorresponding ‘amount
added to the system.
6. When all the refrigeration appears to have
escaped, slacken the adapter to close the valve
and allow approximately two minutes for any build-
up of pressure in the system to develop, then repeat
the discharge procedure.

This operation should be repeated until al! the
refrigerant has been discharged.

Refrigeration system - To evacuate :

1. Ensure that the system is fully discharged.

2. Connect the centre pipe of the manifold set to
the vacuum pump. The vacuum pump shouid have a
20-0 torr vacuum gauge fitted {1mm Hg == 1torr).
3. Open both valves on the manifold set and
switch on the vacuum pump. When a reading of 5
torr or less has been obtained, aliow the pump t0
operate for a further 15 minutes.

Note

The vacuum of 5 torr is related to sea level only.
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1 2 3 Eesm

Fig. C6 Suction throttling valve
1 Qil bieed line
2  Service valve connection
3  Equaliser line connection

4. Switch off the vacuum pump, if the vacuum falls

quickly investigate for 3 leak.

5. If the system loses vacuum very slowly a ieak

is possible but it is advisable 1o evacuate for a
further 45 minutes to eliminate the possibility of
residual liquid refrigerant in the compressor oil
vaporising and causing the pressure 10 rise.

6. The final vacuum reading obtained shculd be
held for 30 minutes 1o ensure that there are no
leaks in the sysiem.

Refrigeration system - To sweep

1. Evacuate the system

2. Connect the refrigerant bottle to the centre
connection of the manifold set, close the low side
valve (to suction throttling valve) and open the

valve on the bottle.

3. Ensure that the low pressyre gauge comes out
of vacuum, close the high side valve (to
compressar! and open the low side valve.

4. Charge the system with 0.45 kg {3Ib) of
Refrigerant 12. If the ambient temperature is low it
may be necessary 10 Start the engine and switch on
the system in order to draw in the refrigerant. Run
the engine for a further 10 minutes with ACU
switch set to HIGH.

5. Switch the system off and stop the engine.

6. Allow 5 to 10 minutes for the refrigerant
pressure 1o equalise.

7. Leak test the system using an electrical leak
detector. if a leak is detected, it must be rectified
and the discharge and evacuation operations repeated.
8. |f the system maintains its pressure, discharge
and evacuate the system prior to charging.

.- Refrigeration system - To charge

7 Before charging the system, it is necessary to
evacuate and sweep the system.
1. Attach a cylinder of Refrigerant 12 1o the
appropriate connecticn on the vacuum pump apparatus.
2. Open the cvlinder valve and purge the line
between the cylinder and the vacuum pump apparatus.
3. Suspend the cytinder on 2 spring balance and
note the weight.
Note
If a ‘charging station” or other refrigeration system
servicing equipment is used, fo!low the manufacturers
instructions.
4. Open the tap on the-vacuum Dump apparatus to
enable the refrigerant o flow into the system.
E. Cnsyre that the parking brake 15 applied and that
the 3ear setector is in either "Park” or "Neutral’.
6. Start the 2ngire and run it at 1000 to 1250 rpm.
7. Move both temperature selactor dials to the
‘Full cold’ position. Open the circufar facia outlets
and the rectangular outlets: meve the air condition-
ing function switch to HIGH.
8. Allow 0,45 kg (1 b\ of refrigerant to flow mto
the system, close the tap on the vacuum pump
apparatus and switch off the engine.
9. Test for leaks in the system with an electrical
leak detector. If the system is free of leaks,
continue the charging operation and increase the
weight of refrigerant in the system by 1,02 kg
{2.25 Ib} to make the total weight of refrigerant
added equal 10 1,47 kg (3.25 Ib).
10. if a leak is detected it must be rectified and the
evacuation and charg:ng operation repeated.
Note
The presence of bubbles or foam passing through
the receiver drier sight glass is not a reliable
indication of refrigerant deficiency if the ambient
temperature is below 24°C {75°F).
11. Close the tap on the vacuum apparatus and
unserew the connection to the valve of the service
connection on the suction throttling valve and fit
the valve cap. _
12. Check the system for leaks.
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Oil level - refrigeration system

The refrigeration pump is originally filled with 310ml
{10.5 ounces US of ‘Frigidaire” 525 viscosity
refrigeration oil and servicing is not normally
required. However, during normal operation, a small
amount of oil combines with the refrigerant and
circulates round the system.

If any oil escapes from the system due to
ieakage, discharge of the refrigerant or replacement
of 3 component, it must be replaced because it is
important that the amount of il in the system is
always correct.

insufficient oil in the system will result in
inadequate lubrication of the compressor and too
much oil circulating with refrigerant will reduce
the cooling capacity of the system.

The procedure for correcting the oil level is as
follows:

1. Ensure that the parking brake is firmly applied
and the transmission is in either ‘neutral” or "Park’.
2. Run the engine at 1000 to 1500 rpm for ten minutes
with the ACU temperature selector dials turned 1o the
‘maximum cold’ position and set to AUTO, this will
atlow the oil to be distributed throughout the system.
3. Stop the engme, discharge the refrigerant and
remove {he compressor.

4. Position the compressor horizontally with the
drain plug pointing downwards.

5. Remove the drain piug and allow the oi! to drain
into a clean measuring container, measyre and dis-
card the oti.

6. If the cil drainad from the compressor is more
than 125 m! {4 ozs US.! top-up the compressor with
an equivalent amount of new compressor oil.

7. f the oil drained from the compressor is less
than 125 m! {4 ozs US) and a major 0il loss has
occurred, fill the compressor with 185 ml (6 ozs US)
of compressor oif.

8. If the compressor has been overhauled, increase
the quantities given in the two previcus paragraphs
by 30 ml (1.0 0z US}.

9. If a new compressor is to be fitted, the oil
contained in it should be drained into a clean
measuring cyiinder and the quantity adjusted until
the amoun? is equivalent to that drained from the old
COmpressor.

This amount should then be poured into the new
compressor, plus any oil lost during rapid discharge
of the refrigerant.

_Replacing components

Whenever a refrigeration sysiem component is
replaced, measured quantities of approved refrige-
rant 0il must be added to the component 1o ensure
that the total amount of oil in the system is main-
tained. -

Qil should be added in the foliowing quantities
plus any lost through rapid discharge of the system:
Evaporator - 90 mi {3 ozs US)

Condenser - 30 mi {1 oz US)

Receiver/Drier - 30 ml {1 oz US)

C2-7

Low refrigerant charge protector system

System description

The low refrigerant charge protector System consists
of a superheat shutoff switch |located in the rear
head of the compressor, connected in series by an
electrical lead to the thermal fuse which is
basically a temperature sensitive fuse fink between
the air conditioning system ambient switch and the
ctutch coil connection.

During normal air conditioning system operating
conditions, current flows through the air conditioner
switch, the ambient switch, and through the thermal
fuse to the clutch coil to actuate the compressor
clutch. Should a partial or total loss of refrigerant
in the system cause the superheat switch to sense
iow system pressure and a high suction gas
temperature, the superheat switch contacis will
close. When the contacts close, current flows to
energize the resistance type heater in the thermal
fuse. The resultant heat warms the fuse link to i1s
specific melt temperature, thus opening the circuit
to the compressor ¢lutch coil. Compressor
operation ceases and compressor damage due 10 a
loss of refrigerant charge is prevented. The cause
of the refrigerant loss must be corrected and the
system charged prior to repiacing the therma! fuse.
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Temperature 1:ensors _
The temperature sensors used in the air conditioning
systemn arg thermistors. Thase are devices that vary in
resistance as temperature changes. As the temperature
changes the amount of current flowing through the
sensors varies proportionately.

The current signals emitted by the sensors are used
to help determine the positions of the temperature
blend flaps.

There are two sets of sensors in the air conditioning
$ystem, One set LoMprising three sensors is referred to as
the upper sensor chain. The other set of two sensors is
known as the lower sensaor chain.

The function of the sensors in each chain is as
follows.

Upper sensar chain

1. The solar sensor (see fig. C2-3) measures the effect

of heat radiated by the sun into the car.

2. The cantrail sensor {see fig. C2-3) measures the
upper level in-car temperatures,

3. The upper air ambient sensor (see fig. C2-3} measures
the outside air temperature.

Lower sensor chain

1. The knee roll sensor (see fig. C2-3) measures lower
level in-gar temperatures.

2. The lower air ambient sensor (see fig. C2-3} measures
the outside air temperature.

Servo assembly {see figs. C3-1 and C2-1)

The servos drive the air temperature blend faps and also
provide signais to activate other automatic functions
within the system. .

There are twa servos contained within the assembly,
one far the upper system and one for the lower system.

The upper servo controls the temperature and
guantity of air from the windscreen and facia outiets.
The lower servo controls the temperature and quantity
of the air from the lower outlets.

The systemns controlled by the uppar servo are the
recirculation actuaters, lower quantity actuator, wind-
screen/facis mode change actuator, upper famperature
blend flap, fan speed and rear window demister.

The systems controlled by the lower servo are the
lower temperature blend flap, cootant tap and fan speed.

Upper and lower system servo modutes {see fig. c341)
The movement of each sarvo is controlled by its servo
- module, Acting upon informatian eomputed from its
sansor chain and temperature selector the rodule
controls servo position.
The two serva modules are identical and therefore

Component description

B
ho
™
-
o
i

Fig. C3-1 Servo assembly

Coolant tap Bowden cable

Coolant tap lower serva connection
Lower servo blend flap connecting rod
Upper servo blend flap connecting rod
Sensor chain socket

Ugpper servo module

Upper sarvo trimming potentiometer
Lower servo trimming potentiometer
Servo test socket

Lower servo module

oW~ aumpb N =

b

interchangeable. However, the servos must be recalibrated
if the modules are interchanged.

Fan speed module and voltage stabiliser (see fig. C2-3}
The fan speed madule and voltage stabiliser are
independent components assembled to form one unit,

The fan speed module provides variable fan speeds
automatically controliled by servo positions. With both
servos in the mid-pasition the fans run at minimum speed
but as either or both servos move towards their “full hot’
or "full cold’ positians the fan speed increases
progressively.

The voltage stabiliser provides two 7.0 volt supplies
10 the sarvo motors and a 9.1 voit supply 1o the servo
moduies. These render the servas insensitive ta car
system voitage variations.

Coolant tap (see fig. CE-3}
The coolant tap incorporated in the cooling system is
connected 10 a cranked lever on the lower servo outhut
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shaft. The tap is connected by a bowden cable. The tap
opens progressively as the iower servo moves towards
the hot position.

B 4 3 =53 |

Fig. C3-2 Lower guantity and windscreen/facta mode
change actuators

Windscreen/facia mode change actuator
Lower guantity flap actuator

Lower quantity flap

Lower gquantity flap micro-switch

Windscreen/facia mode change flap

510 O % B N I

Fig. C3-3 Fan delay thermostat (applicable to cars
confarming to a Japanese or North
Ametican specification)

Recircutation actuators and flaps {see fig. C2-1)

There are two recirculation actuator and flap assemblies
incorporated into the system. The actuators operate
simultaneousty and each has two positions, one of
which directs fresh air from outside the car into the

air conditioning system; the other position recirculates
air from within the car.

The actuators are activated by a micro-switch in the
upper servo. This signals full recircuiation when the
servo is at the 'full coid” position or when the air
conditioning is switched off. When the servo is at any
other position than “full cold’ fresh air is signalled.

Mode change actuator and flap {see figs. C3-2 and C2-1}
The actuatar operates the mode change fiap to direct
air to either the windscreen demister outlets or to the
facia outlets.

When the upper servo is below 25% of its travel
from "full cold’ towards "full hot’ the mode flap
directs air to the facia outlets. Above 25% of its travel
air is directed to the windscreen demister outlets.
However, the upper system override (AUTO/FACIA)
switch may be used to direct air to the facia outlets
when the serva is above 25% of its travel.

Lower quantity actuator and flap {see figs. €3-2 and C2-1)
The lower quantity actuatar operates the lower quantity
ftap. The flap is ctosed when the upper servo 1s below
10% of its travel from “fuil coid’ towards “full hot’.

I defrast position has been selectad an the air
conditioning function switch the system overrides to
close the lowar guantity flap. This enabies all available
air 1o be directed 1o the upper system.

The fower quantity Tiap is also closed whenever the
engine coclant temperature is below 34°C,

T he micro-switch incarcorated inte the iower
quantity flao linkage hotds 2ff the fan motors until the
fiap is fully open. This prevents a large guantity of air
being sudcenty directed from the windscreen area.

Fan delay thermostat (see figs. C3-3 and C34)
The fan delay thermostat is closed when the engine
coolant temperature is pelow 44°C. This prevents the

Fig. C34 Fan deiay thermostat {applicable to cars
other than those conforming to a Japanese

or North American specification)
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fans operating and also closes the lower quantity flap.

When the engine coolant temperature reaches 44°C
the thermostat opans to operate the lower gquantity flap,
Only when the flap is fully open does the lower guantity
flap micro-switch open to allow the fans 1o operate.

Relays (see fig. C3-9) _
The relays associated with the air conditioning system
are all of the Bosch 12 volt 20/3G amp type.

With the exception of the starter relay all relays are
interchangeabie.

A Wit
Fig. C3-5 Switching relay
A Not energised 8 Energised
1 Switch open 1 Switch closed
2 Bulp not illuminated 2  Buib illuminated
[
A w531
Fig. C3-€ Changeover relay
" A Not energised 8 Energised
1 Switch open 1 Switch closed
2 Bulb nat illuminated 2  Bulb illuminated
3 Bulb illuminated through the normally 3 Bulb not illuminated
closed contacts of the relay
TSO 4400
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Interlock (see Fig- £22) _
The interfock circuit prevents the ACU from operating
until the car engine is running to ailow all battery
power to be available to start the car during engine
cranking.

Sequence of operations -

1. The fan and compressor fuse suppiies voltage
to contact C2 of the fan-and compressor relay at
al} times.

2. When the ignition is switched on and the ACU
function switch is set to LOW, AUTQ, HIGH or
DEFRQST, the coil of the fan and compressor
relay is energised, the earth path being provided
by the low resistance winding of the starter motor.
3. Contact C2 and C1 are 'made’ which connects
the live feed from fan and compressor relay 10
contact C2 of the servo isolation relay and the
fan speed module.

' 4. The servo isolation relay coil is also energised
because the oil pressure switeh is closed {no oil
pressure}. Contact C2 is connected to C1 thereby
isolating the live feed from the servos and voltage
stabiliser.

5, When the starter motor is operated it
effectively de-energises the coil of the fan and
compressor relay, contact C1 and C2 are broken
which disconnect the feed from the fan and
compressor fuse. This allows all available battery
power to start the car,

6. When the engine has started and the oil
pressure has built up, the coil of the fan and
compressor relay is again energised, remaking
C1/C2 and the coil of the servo isolation refay
is de-energised which connects the live feed
from C2 to C3 which completes the circuit for the
servos and voltage stabiiiser, ' -
Note
The fans -will not operate until the fan inhibit cycle
is complieted,

Inhibit (see Fig. C23)
The inhibit circuit prevents the compressor and fans
from operating under the following circumstances:
1. The compressor is disconnected when the
ambient temperature is below 1°C,
2. The compressor and fans are inhibited when the
ACU is operating in the "screen’ mode (except when
DEFROST has been selected}, until the engine
coolant is above 44°C and the lower quantity flap is
fully open. This prevents cold air from being blown
into the car when hot air is required and also
~prevents a sudden surge of air to the screen causing
considerable noise which, as well as being

c4-1

Section C4

Interlock and Inhibit systems
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Fig, C17 1. Fan and compressor relay
2. Fan delay relay
3. Servo isolation refay
4. Fan and compressor fuse

undesirable, would also be unexpected.

3. The fans are inhibited for 13 seconds after the
starter motor has operated to allow the compressor
to freeze any condensed water vapour in the system

. and so prevent moist air from misting the wind-
. screen in the screen mode.

In {1), the compressor thermostat, which is
situated in the evaporator box, ‘breaks’ below
1°'C and disconnects the live feed from the

" compressar clutch thereby disconnecting the
© cOmpressor. '
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Fig. C18 Compressor protection device
1 Compressor safety fuse
2 Compressor clutch thermostat
3 Compressor temperature sensor

Fig. C19 Compressar ambient thermostat

in (2], the fan speed moduie and compressor are
inoperative whenever the coil of the fan switch-off
relay is energised. This is achieved by having the
common contact {C2) of the relay connected to
earth, when the coil is energised it removes the
earth path from tie compressor and effectively puts
an earth path on the fan speed power circuit there-
fore preventing the fans from operating. When the
relay coil is de-energised the earth path is
removed and the compressor earth path s restored,

The coil of the fan switch-off relay has two earth
paths, one when the oil pressure switch is closed
{ie. no oil pressure} and also when ths coil of the
fan delay relay is energised with either the fan delay
thermostat closed {below 44°C) or the lower quantity
flap miscroswitch closed, This second earth path
{via the contacts of the fan delay relay) provides the
necessary signal to hold off the fans and compressor
when the coolant is below 44°C and the mode is to
‘screen’ and the [ower quantity flap is not'fully open.
1t also prevents the fans from being inhibited when
DEFROST has been selected,The live feed to energise
the coil of the fan delay relay is switched by the

.25% mode change microswitch in the upper servo.
'When the mods is to "screen’ the orange/purple cable

from the upper servo is ‘live’ which feeds the fan
delay relay coil via the diode block and yellow cable
via toeboard socket D to W2. The earth path for'the
relay coil is through the ACU switch to the left-
hand "A’ post earth (except when DEFROST has

- been selected),

In addition, the lower quantity flap microswitch
initiates a fixed sequence of events when the fan

" delay thermostat opens, When the coolant tempe-

Fig. C20 1. Fan switch-off relay
2, Lower quantity relay
Right-hand drive cars
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Fig. C21 1. Lower quantity relay
2. Fan switch-off relay
Left-hand drive cars

Fig. C22 Fan delay thermostat

rature is below 44 *C, the fan delay thermostat not relay coil, fan and compressor relay coil and starter
only inhibits the fans and compressor but also motor. If this diode fails short circuit, the oil pressure
energises the coil of the Jower quantity relay which warning fight would glow dimly with the ACU

keeps the {ower quantity flap closed. As soon as switched off.

the coolant exceeds 44 °C the thermostat opens
which disconnects the earth from the lower quantity
relay and allows the lower quantity flap to open,
when fully open it apens the lawer quantity flap
microswitch thereby allowing the fans and
compressor to operate, Therefore, the fans do not
operate untif the [ower quantity fiap is fully open.

in {3), to prevent the fans operating when the
car is started with 2 ‘hot” engine which could
cause niisting of the windscreen, a 13 second
delay is initiated by connecting the fan speed
module to the starter motor (brown-blue cable)
which activates a 13 second delay circuit in the
module each time the starter motor is ysed, This
allows the compressor to freeze any condensed
water vapour in the system so preventing any
misting of the windscreen,
Note
The diode between the fan switch-off relay coit and .
oil pressure switch prevents the warning lamp from ‘
finding an earth path through the fan switch-off



Printed in England

{© Rolta-foycs Motars Limited © *

Vorkshop Manual

Chapter C

Interlock circuit

Schematic wiring diagram
fig. C22
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Companents
1 ACU function switch

2 Fuse number 3

3 tgaition switch

4 Battery

§ ACU diode Loard

6 Starter relay

7 Starter motor

8 Fan speed module

9 Fan and compressor relay

10 Fan and compresser fuse

11 Servo isolation relay

12 Upper servo microswitches
13  Compressor clutch thermostat
14 Compressor protection unit
16  Compressor clutch

16  Compressor protection sensor
17 Lower quaniity acluator

18  Lower quantity flap micraswitch
18 Fan switch-off relay

20 Fandefay refay

21 Oil pressure switch

22 Left-hand "A’ post eartiv

23 Fan delay thermostat

24 Right-hand valance earth

26 Lower quantity relay

26 Right-hand A" post earth

27 Starler switch

28 Servos

O OFF
L Low

A AUTO

H - HIGH @
D - DEFROST

Location of main distribution lvom plug
{MD]

448

fan speed
madule

To
voliage
slabiliset

Right-hand valance earth I
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Inhibit circuit

Schematic wiring diagram
Fig.C23
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Description

The automatic air condltlomng system tast box

{RH 8851)-enables the air conditioning system to be
tested whilst the components are fitted to the car.
The function of the controls on the box are as -
follows: :

1. AUTO/CAL switch,

When AUTO is selected and the ACU is in ‘avtomatic’

mode, the test box functions as a servo position
indicator. When CAL is selected, the test box can be
calibrated, .
2. - UPPER/LOWER switch.
Selects the appropriate circuit under test,
3. MAX control .
With the AUTO/CAL switch set to CAL and the 0%
100% switch set to 100%, the meter can be adjusted
ta. 100%.
4, CHECK VOLTS switch
Measures the following:
Position 1.Supply voltage to the servo modules
(9.1.volts)
Position 2. Output voitage frum lower servo posmon
petantiometer.
Position 3, Cuiput voltage from lower sensor chain,
Position 4, Output voltage from upper servo position
potentiometer.
Position 5, Qutput voltage from upper sensor chain.
6. IND/VOLTS switch
Determines whether the meter is to be used as a
voltmeter or a servo position indicator.
6. 0%/100% switch.

- Enables the test box to be calibrated to the servo
under test. .
7. ZERO control |
With the AUTO/CAL switch set to CAL and the 0%/
100% switch set to 0%, the meter can be ad justed
to 0%,
8. RUN/SET switch
In the RUN position, the switch enabies a servo 1o
be opsrated in the automatic mode or calibratsd. In
the SET position, the temperature selector dials
can be calibrated to a specific servo position.

Using the test box as a voltmeter

1. Sei AUTQ/CAL switch to' AUTO and the RUN/
SET switch to RUN,

2. Set IND/VOLTS switch to VOLTS,

3. Select the appropriate switch position as follows:
Position 1, Supply voltage to the servo moduies

(9.1 volts)

~ Position 2, Output voltage from lower servo position

: potenttometer.

C5 ACU Ref .

Section CS

A.C.U. test box

HECK YOLTS

S 0%

ALY, [TESTIBOX

X
—

Fig. C33 Test box details
Voits scale

Servo position scale
RUN/SET switch

Input plug

ZERO control
0%/100% switch
IND/VOLT switch
CHECK, VOLTS controt
‘MAX control
UPPER/LOWER serve switch
AUTO/CAL switch

- OO~ TR WN

P =y

Position 3. Qutput voltage from lower sensor chain.'j
Position 4. Output voltage from upper servo position

potentiometer.

Position 5. Qutput voltage from upper sensor cham
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Fig. C34 Test hox in position
1 Servo trim cover 5 way socket
2 Servo assembly
3 Test hox RH 8851

Calibrating the test box-as a servo position
indicatoy,
1. Connect the test box o the test socket,
g 2% the required servo on the UPPER/LOWER
. BERVO sWitch,
3. Sst IND, CAL and RUN on the appropriate
switches,
. 4., Disconnact the sacket ‘sttuated under the servo
trim cover, start the car engine and select LOW on
. the ACU function switch,
6. Set the 0%/100% switch to 0% and wait for the
servo 10 stop,
~ 6. Adjust the ZERQ control 1o set the meter to 0%.
7. Set the 0%./T00% switch to 100% and wait for the
servo to stop,
8. Adjust the MAX control to set the meter to 100%.
9. Repeat operations & t0 8 until hoth readings are
correct. A

{ mportant m

A servo:ay appear to have travelled to the Timit
.switch {operations 5 and 7) and the test box ad-
justed accordingly but, in fact, the servo has
stalled. If a stall condition is suspected the supply
voltage to the servo motor should be measured at
the servo socket where a voltmeter probe can be
inserted. The upper servo supply is at the pink/
blue cable and the lower servo supply is at the
pink/light green cable, If a stall condition exists
the voltage between the serve supply and earth wif!
be less than 8 volts, otherwise the voltage should
be greater than 12 volts.

A | ‘, " Wor m Ma#'!:_ .

s

- Servo position mdncator wllh ACU operatmg

automatically

1. Select the reguired servo on the UPPER/LOWER
SERVO switch and calibrate the test box,

2. Set the AUTO/CAL switch to AUTO.

3. Set the RUN/SET switch to RUN:

4. Ensure that.the servo trim gover socket is con-
nected.

Servo posmon indicator with manual control of

- ACU,

To obsarve the operation of the actuators and water
tap, set up the tast box as follows:

1. Select the required servo on the UPPER/LOWER:
SERVO switch and calibrate the test box.

2. Set the AUTO/CAL switch to CAL,

3. Set the RUN/SET switch to SET,

4. The servo may now be set to any required
position using the temperature selsctors on the -
facia but to achieve the extremes of servo position
the servo trim potentiometers will have to be used.

Calibrating the temperature selectors '

Correct servo position is related to selector position,

in-car temperature and outside air temperature,
therefore, to calibrato the temperature selectors, the
Servo positions ara adjusted with the temparature
sensors substituted by known fixed resistances, To
obtain the correct temperature settings, the upper
servo must be sot to §1% and the lower servo set to
48% with the temperature selectors set to mid-rangs.
The temperature selector calibration procedure is as
follows:

1. Sglect the appropriate serve and calibrate the
test box,

2. Set the AUTO/CAL switch to CAL,

3. Set the RUN/SET switch to SET

4. Disconnect the servo trim cover socket,

6. Set both temperature selectors to their mid-
position.

6. Adjust the servo trim potentiometer until the
meter reads 51% for the upper servo and 48% for the
lower servo, Approach the setting from 0%.

‘\m




. C5 - ACU Quick Test - Sheet 1
ﬂcu QUIBE GHQQK L |
1, Remuve servb trim covar.- Dn nat discnnnact 5 may sacket.

i

STZk' CnnnEGt taat hox inte tha servo tast aqckat.

e

i, On tha tast box:s

Smitch ind/volts suitch tn vulta positiun
, run/set switch to run positidn’
auto/cal switch to auto position’
0% 190% aultch to 100% pasition

4. . On the car:

-_ f . . - . ‘.1 ‘1-|
tuen upp&r and lumsr tsmpuraeura sslmctur knobs ta
nid-position (i.», 12 otglook) _ _ . S

- turn ACU suitch ta low 5* "

"- " )

5. Diacnnnect uil pruaaura suituh. whita, brnmn mira, awitch ia on
. frunt, left hand side nf angine’,

6. Smitch on ignitinn. A numbar of actuatura uill FDW LU, but
~ should stop within a feuw. aacunds. The fans will blou at
- mihnimum speed. . o
7-ﬂ ﬂn the teat box - o R - 7,{ S ‘ _”(f
: amitch chack vulta uuitch tu puaitiun.

7_1. Reedlng 91 4 5 ;
247 E“ading batuauﬁ‘?ﬁ aﬂﬁ hb

R TR fl )
4, . M. it " »n' Lo e
: e S0 ﬂ_" D ne o
ey G 1R T ] -
ﬁ‘mu:rn switch to pusitiun 1, - _"

If rmadingﬁ ara ihcorrect ﬂuﬁ helum.

&, 0 : ﬁ Era iﬁ&ﬁtrect thara ie'a ?ault*in‘thu :
LT Md&i fHery op. Lache ihd,_;nhie misst Herectified . bsfum 5
- phgcasding. "Refer to fault ‘disghbals. - If readings: 3:0% 5. wee.d
hot.as. apacifiad tﬁ%re 1s s faultin the teRpsrature . sanunr

" pptworks. Howmsver, one cen praceed With'tha satting . ,.ﬁk-
1nstructiunu and the fault can he ractifiad aftar 1natructiun

:B. Smitah of f ignitiun. '_'H" A;_ T '.' DR ;

;f :aading

(IR

_‘Bw. Disﬂnnnact 5 way aervn trim eavaf aocket.




C5 - ACU Quick Test - Sheet 3

d. Switech 0%/100% amitch to.100%, méit or servo to stop.
Throughout items 1SA to 15E the ACU actustors will run .

randomly and the fans uill ba switched off and on, this 19
« normal,

Adjust max control. to maka meter read 100.
f. Repeat items 15C to 15E until both readings are correct.

Mater is now calibrated as a servo position indicator for the
upper servo. .

Suitch run/set switch to sst, UWait for mervo to atop. - The
reading should be 51% + 3%. : .

Disconnect fan deley thetmuitat (yallu&/brnwn uira, right-hand
front of engine), lower gquentity flap will open, when fully
open fans shuuld start. and- lirfluu will bes to ecrean,

Turn tampsrature lulector f&lly lat, the reading ahould be
betwsen 0% and 20% presfsrébly 0%. Asauming a reading of 0%,
turn selector slowly to the right. At 5% the rsc¢lrculatory
actuator should run, et 10% + 3% the lowsr quantity flap. :
Fully right the rsading should he betusen BO% and 100%. If a
reading of U% is not obtalned, this check can be done using the
trim secrauw, ' Remamber to reust ut 51% with salector in mid-
position.

21. Adjust upper servo trim pot clnckmiae to move sargvo until
meter resading is 51 approaching this from 0 hot 100. If servo
overshoats approach raeading from 0 once more./ :

This has ant up. thn upper -servy to. calibrats the upper tamp-
erature smlmptor kriob, Thul @ha ruiding of 51 must be set up
very carafully.

22. Switch air conditioner to 'off!

Check:-

1. Recirc actuators have opened,
2, Fans have stopped.

23;L5mitch alf tonditioner suiteh to !'lou!,
Check:~

1. Racire actusturs hava dkdued;
2, Fans have re-atartgd. '

2h, Smitch off ignition

a, Ru-oonnact 5 way ter c&var socket
b. Suitch test bax 'off! :
c. Remove test bax



10.

11,

C5 - ACU Quick Test - Sheet 2

Dnsﬁhe'fsatsbbx,'auitch:-

Auto/cal switch to 'Cal!
Ind/volts suitch to ‘iInd!'

Adjuet 'Max' control fully antl-clockuiss,
Switch on ilgnitlion. Both servas will fun to full hot, number

of actuators will now run but will stop within few saconds.
The fans will not be running.

_ IF THE SERVD FAILS T OMOVE: THIS HUET BE REPAIRED BEFURE

12.

13.

PROCEEDING o
Dh the test bux, lwitch:-fgg.;{
a. Upper/lower switch to 'ldwar' . h o

0%/100% switch to 0%  lower serve will run to full
cnld and close the utasr tap

b, Adjust 'zera' control to make read 0

c. Switch O% 400% suitch to 100%, Wait for sexVo to stap.
Lowar servo will run to full hot, opening the water tap as
it moves.

! !
d. Adjust 'max' cuntrol to make meter read 100.

a..Rapeat 128 to 12D until ‘both readings are corract Fiﬁiah
this procedure with the B%/1DB% suitch in the 0% position.

~Item 12 has now calibrated tha uetar aa s sarvo position

indicator, D bsing full cold snd 100 full hot. The meter has
a linsar response, i.e, 50 is mld—sarvn—poaitiun.”, ;

:On the test box:- S ¢

Switch run/sat suitch'to 'sat', Servo may now run and then

- atop, this is irrelevant., Meter reading ahould be 43% + I%, 1%?

14,

15,

nat adjuat appraaching 43 frcm zero.

Turn temperatura aelsctar fulky laft, reading should be bet aunﬂ
0% and 5% turn fully right, ruading should ba Bﬂ% to 100%.3

On the taest box:=-

" a. Sultch run/sst suiteh to 'run'. Lousr asrve will run to fuii

Cnld. - o

b, Switch upper/lowar switch to 'upper' Louwer servo will run-
to full hot, upper servo will run to full cold, Fans will . -
start to run at minimum epeed, a&ll the ACU actuators will fun
and then stop. Positions of these wlll be checked later.

c. With D%/100% switch in the D% position, adjust zero control
until meter reads 0. '
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Introduction

~This section describes the complete system test
precedure and includes fault-finding charts that.
can be used to quickly diagnose a fault when time
is not available to completa the test procedurs.
Howsver, when time is available, the test pmcedure
should ba carried out.

_ To use the fault-finding charts, first.complete
the road test described in this section noting each
ma¥function. A guide, indjcating the appropriate
chart to'use, is given at the completion of the road

test.

Connector and cable colour codes

Connactor code

' The wiring diagrams are basically theoretical
‘circuits showing all plug and socket connectors,
which can be identified using the followmg code,
The pin numbers referred to are viewsd with the
plug inserted and do not necessarily correspond with
the numbers moulded on the plug and socket,

Coda Location
ACU ACU switch sockets
B Body socket
C Consola
D Door socket .
FA Fuseboard ‘A’ @
FB Fuseboard ‘B’
v Valance
" MD Main distribution
TA Toeboard socket ‘A’
™ Tosboard socket M
8CS Sensor connector socket
Cabte colour code
48 Black LG Light groen
N  Brown U Blue .
R Red 8 Slate
0. Orange P Purple
Y Yallow W White
G Green ¥  Pink

" Number of Strands Main Colour Trace Colour

O

N

Chapter C
C5-3
Section Ch
System test and
fault diagnosis
Cable Code Pin Numbers

| rRRga—— I
Right-Hand T
{L for Laft-Hanc!) . . Location
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o C5-5

Section CH

System test and
fault diagnosis

Theoretical wiring diagram
Automatic air conditioning unit
Fig.C35
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Introduction

These initial tests describe the sequence of events
that should occur when the ACU is switched on,
one test applies to a car with a ‘cold’ engine, the
other test applies to a car with a 'hot’ engine i.e.
when-the coolant is above 44 °C,

.. Cold" engina,

1. Turn ACU switch to _'AU'TO and both temperature
selectors to maximum temperature position. Start
engine.

The fans should not operate

2. 'ng lower quantlty flap should be_closed

3. The reclrculatmn flaps should be in the ’Frash
Air’ position.

4. As the engine coolant warms up,
the ltower quantity flap should open

sk
. 5. The fans should start operating ONLY when the
lower quantity flap is fully open

6. Warm air will flow from the windscraen outlets

7. Warm air will also flow from the front and rear
footwells.

- 8, Turn the ACU switch to DEFROST
" Varify that the lower quantity flap has closed.

9. The fans should run at a fixed fast spaed

10. Air should cnly flow from the scn;aen outlets

C5-7.

System test and

fault diagnosis

Initiaf tests

The right-hand column indicates which fault
diagnosis chart to use or which part of the system
is probably faulty, However, the test should be
completed fully before attempting any ractification
1o enable a complete picture of the malfunction to

- be given,

o

Interlock or Inhibit eircuits faulty.

o

Lower quantity flap fault diagnosis.

Recircutation flap fault diagnosis ACU. swttch faultv.

.m '51{‘ A
D
H

Lower quantity flap fault diagnosis.

Lower quantity flap fault diagnosis.

-

No airflow - Fans inoperative fault disgnosis..
Airflow from facia - Modp flap-fault-diagnosis™
Incorrect air temperature - Water tap incorrectid:-
Uppet servo fault diagnosis. Sensor chaln fault
d!agnosls v

Lower quantity flap fault diagnosis
ACU switch fault
Lower quantity flap fault diagnosis

Fan épee;i module

Mode flap fault’ dlagnosw ACU.switch faulty

1 lnnn- wavmin Fanlt AlaAannnina
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11. Set the Mode Change switch to FACIA _
The airflow should now flow from the facia outlats Mode change switch faulty, Mode change relay
' ' - faulty

12, Set the Mode Change switch to AUTO

The airflow should now be from the windscresn " Mode change switch er mode change relay faulty
outlats

13, Sot the Mode Change switch to FACIA .
Airflow should be from facia outlats Mode change switch or mode change relay fauity

14. Switch off the ignition and immediately restart

the engine _

The fans should not operate for approximately 13 {nhibit circuit faulty §
geconds . ;

16, Airflow should now only be from the windscraen Mode change switch or Mode change relay faulty
outlets 4

16. Lat the ‘In-car’ temperature rise to an uncom-
fortable level tb enable the mode, lower quantity
amd recirculation flaps to be tested, )

11 Sat the ACU switch to AUTO and both
tempnrature selectors to the minimum temperature

. position. Thﬁg girflow should only be from the facia - Mode flap fault diagnosis

"Jo'ﬁiar quantity flap should be closed Lower dquantity flap fault diagnosis
4, ‘The:%{;zulatlun flaps should be in the Recirculation flap fault diagnosis
{ifRecirpitfitiod’ position .

#Notae. This can only be achiaved with a combination
of high ‘in~car’ temperature and an outside
" temperature ahove b C

. 2ﬂ. Slowly rotate tha upper temperature selactor : _
T aw'éy from the. minimum temperature position- .o : '

The recirculation flaps should move to the 'Fresh Recirculation flaps fault diagnosis
air* position
. 21. The lower quantity flap should open Lower quantity flap fault diagnosis

22, Stop rotating the temperature selector
* Airflow should only be from the facla outlets—anr.l Mode flap fault diagnosis
romt and voar footwells '

\‘,'. -

23. Swttthbff ignition & restart engine . ' ' ;
#'. The fans should start immediately . - - .. Fans inoperative fault diagnosis
. ,{—?,;f:.,_ .
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24, Continue rotating the upper temperature

selector away from the minimum temperature

position until the Mode flap operates

Airflow should Ha from the windscreen outlets and = Mode flap fauit diagnosis
the front & rear footwelis ’

25. Set both temperature selectors to the ‘preferred’
temperature position. Set the ACU switch to HIGH ,
The fan speed should increase Fan speed does not vary fauit diagnosis

26, Set the ACU switch to LOW-
The fan speed should decrease Fan speed does not vary fault diagnosis ,,

achieveéd when the fan speed decreases & becomas
constant although this may not occur if the outside
temperature is extremely high or low,

v

28. When the road test is completed and with the

engine stil! running, raise the car bonnet and

inspsct the condition of the refrigerant through the

sight glass of the receivar/drier. :

Thera should not be any hubbles or foaming Refrigeration system faulty

S
‘Hot" “engine : _ ,

1. Disconnect the yellow/brown cable and the
black cable from the 44 C fan delay thermostat and
~* connect them togather. Set the ACU switch to AUTO
" and both temperature selectors to tha maximum

" temperature position. Start the engine

The fans should not operate Interlock or (nhibit circuits faulty
_2. The lower quantity flap should be closed Lower quantity flap fault diagnosis
3. The recirculation flaps should be in the ‘Fresh Recirculation flap fault diagnosis

air' position

" 4. Switch off the engine & reconnect the yeliow/
brown and black cables to the fan delay thermostat.
Start the engirie. .
The lower quamny flap should be open - Lower quantity flap fauit diagnosis

' N
. The fans should not operate for appmxlmatalv Inhibit circuit

13 seconds

For the rernamder of this test, refer to paragraphs
6 to 28 of "Initial test cold engma :
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Section C5

System test and
fauit diagnosis

. Upper and lower sensor chains

Fig.C36

Componeats

Upper servo module

Upper servo

Lower servo

Lower servo module

Upper temperature selecior

Lower temperature selector-

Sensor connection socket

Solar sensor

Cantrail sensor

10 Knee rol} sensor

11. Qutside air temperature sensor {upper system).
12 Qutside air temperature sensor {lower system)
43 ACU switch

14 RH 'A’ post earth

OMN O WN -

‘LS Lower serva |
US Upper servo
RR9 Right-hand body socket 9 way

RTE Right-hand toeboard sccket E

‘ Chapte'rwéf;



’ : B T St
. Workshep Manual .z . . Chapter C:1

C5-13

Section C5

Systeni test and
fault diagnosis

‘Sensor chain resistance/temperature
graphs ' '

. Fig.C37
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Total Lower Thermistor Chain Resistance (DHMS)
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Seaction C5

- System test and

fault diagnosis

Upper sensor chain fault diagnosis
Fig. C38 ’

If a cable fault is indicated when using this chart,

refer to next page to isolate the fault.



_ Start

2> >
LSS

SSE
@QYG

17

Upper senser
chain check.

Sat ACU switch to
AUTO. Disconnect
plug & measure

i between

yollow/white
cable & a good
oarth: Refarring

to graph 1, is the
ragistance correct?

Sat ACU switch
to DEF. Does the
resistance meter
read more than
200008 ?

s

There is ¥n earth
fault in the sensor
chain, Disconnest
the right-hand

body socket and
isolate fault.

When fault is found|
go back to START
to check for other
faults,

Upper sensor chain correct.
If temperature fault stitl exists
check servo settings, water
tap and lower sensor chain,

YES

Cantrail sensor check
Disconnect the right-hand body
socket. Measure the resistance
YES ) between yellow/white cable in
pin 3 and yellow/blue cable in
pin 2. Reférring to graph 2, is
rasistance correct?

1

Location of right-hand

Remove the cantral sensor cover.
Disconnect the catrail sensor
and measure the rsistance of
the sensor at the ensor connector.
Refarring to graph?, is the
resistance convect

NO

The cantrail sensor is correct,
now check solar sensor.

&

Fit now sensor,'econnect body
socket. Go bactto START 10
chack for other aults,

sy

Solar sensor chack
Measure resistanca between
yollow/white cable in pin 2 and
yellow/blue cable in pin 3,
Referring to graph 3, is the
resistance carrect?

Solar sensor iscorrect, now
check ambientsensor.

&

Remove top ral I!disnnmact
sensor, Measure resistance of
sensors at sensor leads. Referring
ta graph 3, is tha resistance

Solar sensor iscorrect.

Faylt is in cabls or connsetor,

Ater finding Fan, reconnagl

body socket & ¢; hack o START
ek fgr ol faylts,

carrect?
=

Fit new sensoryreconnect body

sotket. Go back to START to
check for other faults,

These aeg
landmar's. They
show whch

part of he

system as heen

proved arrect.
3

C5-16

Location of sensor chaln sacket

body sockets

Cantrail sensor
is correct

Faudl is in cahl
nr copirclors,
ARer finding

to check for olher
faulis.

Amblent sensor check

Measure resistance betwean l N

yollow/blue cable in pin 2 and 0

orange cable In pin 7. Referring
to graph 4, is the resistance
correct?

Remova trim on
right-hand side of
boot. Disconnect
yellow/blue &
arange lucar
ennectors,
Measure resistance
of cables to
sensors. Referring
0 graph 4, is the
resistance comact?

Ambient sensor is conect

{ntermittent fault in cables or
connectors in sensor chaln,
Ensure that all connectors are
mated correctly then go back to
START.

Ig!

Fit new sansars
{upper & fower} &
reconnect ‘Lucar®
connectors and
body socket. Go
back to START 1o
chegk for other

faults.

Sensor chain socket

fomlis.
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Section CH

'System test and
fault diagnosis

Upper sensor chain cable faults
Fig. C39 :

. This chart enables the user to isolate a cable fault
. in the sensor chain by separately testing each
cable for opan circuit {broken cabla) or short
circuit (earth fault), o
‘When a cahle fault is suspected disconnect the -
first-cablo as shown at the top of the chart, test it ‘
with the resistance meter and-if it is satisf&etory. .
-reconnact it and test the next Gable-in tie: qurcult
If-a faulty cable is found, rectify the fault tmd g;{
measure the total ‘sensor chain resistance to- enaum;:
that another fault does not exist.

If the fault is a short circuit, the simplest, em’fidy"

s 1o Sever the cable at'each end by cuttigivit of -
disconnecting it and jnsulating the ﬂnds wﬁﬁ’r tapa, .
then insert a new length of3 oable.




1. Sensor chain socket
i 2. Right-hand hody sockets

Cantrall sensor

1. Solar sensor
2, Canuall sensor

0u|s|da tempETature connectors

Sensor chain socket

i

Hight-hand body sackst

™

Right-hand body socket

Resistance met]er
connection

Connect meter batween in 3
of sensor chain socket 1 yellow/
white cable) and 'A’ po:st eatth.

V

Cannect meter betwean pin 3
of sansor chain socket and pin
2 of right-hand bedy soj*ket
{yetlaw/whita cable).

Cunnect meter betersen| pin 3
of right-hand body socl|st and
yallow/white cable at [antrail

—v—vv

sensor.
Sotar
SanSDf
Connect meter betwaen ratiow/ Camrall
vhite cable at cantrail fiensor sensor
and a good earth.
Correct

Conneat motar betwaen jellow/ reading

blue connection at solw sensor
and pin 3 at sight-hand lody
socket.

Connact mater hetweer pin 3
at right-hand body soclat and
*A’ post earth.

Lomect
reading

. k-]
i
2\
r =}
3
«

Connaet mater betweenyellow/
blue cable at gantrail sensor
and yellow/blue cable it
pulside temperature sasor.

Conneet mater batweenyellow/
blue cable at outside

{AEV IRV

temporature sensor and boot Outside
sarth, temperaturs
SONSOF

For cabfe faufts on-the (ange cable hetween outside
1eMporatura sen&or nnd \CU smtch refer to chart for lowe i

‘-"
o

Correet Incorrset
reading reading
= Correct Incarrect
reading reading

Incarrect
reading

i’j ~ameat
reading

@

' Correct
reading
J. .
\ Incorrect
reading
Y
\
\\
\ 0
\
Incorrect
reading
~Tarrect Incorreet
Lk/ reading reading
AN
N,
\w
Corract Ingorrect
reading reading

K] =_k\{agar reading ovepd Q0

cs-18
Fault location

Earth fault on
yellow/white cable,

Open ciscult on
yellow/white cable
or pooy connection
at solar sensor.

Open circuit on
# yellow/white cabla,

Earth fault on
yellow/white cabls.

Open circuit on
P vellow/biue cable.

Earth fault on
t yellow/blue cable.

Open circuit on
P yallow/blue cable,

Earth fault on
P yollow/blua cable.

-
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Section C5

System test and
fault diagnosis

Lowaer sensor chain fault diagnosis
Fig. C40

If a cable fault is indicated when using this chart,
rafer to next page to isolate the fault.



Start’

15

Lowor sensor chain chack. Set
ACU switch 10 AUTO. Discon-
nect servo trim cover plug &
resistance between

A
v} vyellow/red wire & a good earth,

Refarring to graph B, ia the
rasistance correct?

15!

b
Set ACU switch to DEF, Does the
i} meter read more than

chain
socket
schematic
diagram

T} -

Location of right-hand body sockets

20 000n?

&

There is an earth fault In the
sensor chain. Disconnect the
right-hand body socket and
isolate fault. When fault is found,
go back to START to check for
other faults.

YES

Lower sensor chain is corvect
If temperaire fault still exists,
check sorv sellings, waler wap
and upper Bnsor chain.

¥nee rol) snsor chaek
Disconneetthe right-hand body

Unfasten the fuseboard cover.
Di the Lucar

socket & masure the
betwesn ty yallow/pumle cable

in pin 4 anl the yellow/red cable
at servo ptg. Referring to graph

2, is the rsistance conmect?

from the knee roll sensor and
measure the resistance across
the sensor. Referring to graph 2,
is the resistance correct?

The knee rll sensor is correct,
now gheckambient sensor.

&

Fit new sensor, reconnect body
sockat, (o back 1o START to
check for ather faults.

Ambient sasor check

Measure reistance botwaeen
yollow/purle in pin 6 and
orangd cabs in pin 7. Refarring
1o graph §.is resistance correct?

Ambientsensor is comrect

Remove trim on right-hand side
of boot, Disconnect orange and
yellow/purple Lucar connectors,
Measure the resistance of cables
to sensors. Refenving to graph 6,
is the resistance comect?

YES

1

Fit new sensors fupper & lower),
reconnect Lucar connecters and
body secket. Go back to START
10 chack for other fauhts.

Go back & START to check for
other fauls.

Right-hand body
socket

These are |anginarks. They
show which parl of the system

Ias been proved correct.

C§-20

{nee roll sensor is conect
Fanll 18 o cabloy of conpectors.

After finding e lavkt, recornnet
botly sackel, go back to START 1o
check for other faulfs.

Ambient sensor is correct
Fault is i cahles or conneclors
from byl Al Hoding

ucar and botly
sock [ k 10 START to
slwck for other fanlls.

Location of ambient sensor
connection
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Section C5

System test and
fault diagnosis

Lower sensor chain cable fauits
Fig.C41

This chart enables the user to isolate a cable fault
in the sensor chain by separately testing each
cable for open circuit {broken cable) or ghort
circuit {earth fault).

When a cable fault is suspected, disconnect the
first pable as shown at the top of the chart, test-it
with the resistance meter and if it is satisfactory,
raconnect it and test the next cable in the circuit.
if a faulty cable-is found, rectify the fauit and
measure the total sensor chain resistanca to ensure,
that another fault does not exist.

If the fault is a short circuit, the simplest remedy
is to sever the cable at-each end by cutting it or
discannecting it and insulating the ends with tape,
then insert a new lenfith of cable,



1. Kneervoll sensor 2. Sansor chain socket
3. Right-hand body seckets

Sengor chain socket

Kneo roll sensor

Right-hand hody socket

Right-hand body socket

1. Hazard switch sockst
2. A.C.U, sockets

C5 - 22
Resistance mete: connection ym<;> Fault location
sC
Meter connected hetwour pin § of sensor oy 4 Earth fault an
chaln sockat and A" pout earth, e ¥ yellow/red cable.
/ Catrect Incomect
o readlng reading
Meter connested betwees pin 5 of sensor . Open circuit on
chain socket and yetlow'red cable at yallow/red cable.
knes roll sensor. .
Cunecl Incorreet
reading reading
Meter connectad batweet yalln:w./pumla Knee 0, 0 Earth fault on
cable at knee roll senso and "A’ post ol ~l *yellow/purple cable.
earth, sengor, P
il Correct Incorrect
. [eating reading
Matar connacted hatwam yellow/pumple © Open cireui
ireuit on
cable at knee roll senso and pin 4 of yé]llg:/purple cable.
right-hand body socket,
- CDH’eﬂt Incorrect
madmg reading
Meter connected hetweet pin 5 of right- © Open circuit on
hand body socket qnd yelow/purple yellow/purple gable.
ion of eutsida taip SeilSor,
Conect Incoyrect
-, reading reading
Rater connected hetwee! yellow/purple Py 0 Earth fault on
ion of outside t fure sensor Ye ‘l“ yellow/purple cable,
and boot earth.
utside Corract Incarrect
ity * reading reading
Matar cnnnunteii hetwee: koot earth and © o Earth fault on
arange tion of outide ] ‘ll' orange cable,
sensor.
~ Comect Incorrect
raadlnn reading
Hatar cgrmected b«gmesr grangs o 0 @, Open circuit on
nl.uutslde p sensor orange cable.
and pin 7 of right-hand scket. -
Carmrect Incorrect
RB9 @ - reading reading
Meter connected hetweat pin 6 of right. i - @ Onen circuit on
hand body socket and pit 4 of ACY 00 o o,';:;a ',:ah‘e.n
socket (orange cable). O .
Q " Correct Incorrect
ACU \\ reading reading
Moter connected betwee: pin 4 of ACU ® 0 Earth fault on
socket {orange cable) anl “A’ post earth. "||' oranga cable.

Corract

®reading reading
.

@= Mater reading over 100 0000

AcU

?eft Hand 'A' Post - Earth
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Servo fault diagnosis Sheet1of 4

Fig. C42



Ch-24

Start

e

Ensure That battary voltage is at Complete full fault diagnosis on
least 12 voits, ACU is not each servo separately. i.e. finish
awitched to OFF or DEF and o] diagnosis for upper servo then
pressure switch is disconnected. art again for lower serv

Aro both serves inoperativa? YES start again for o °

Interchange

serva modules
Doas fault change
to ather serve?

sz

hd
) ) Uslng ACU test
Servo modute Serve module . box, switch to
fauity - Raplace satislactory VOLTS and pos. 1.
moasure voltage

Liss than & valts or more than
h 10volts
Stubiliser witing fault,

. Fault found,
voltage now
betwaen 8 and 10

Do servos

aperate?

Racalibrata
8BIVOS

’ 0 vits
. Novoftage to sarvo,

These are landmarks. They

show which part of the system
has been proved correct.

" " Supply is reaching servos and
z:‘ wt‘"’“’ voltage stabiliser therelore
rec Imedock girguit is conest

- Shest1of 4
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Section CH
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fault diagnosis
Servo fault diagnoé_is Sheet 2 of 4

Fig. C42 continued



Using ACU test
box - disconnect
S8rvo trim cover
socket. Switch

to CAL, IND, SET,

temperature
splector.

Doesa sarvo
oparate?

Fault found
Dees sorvo
oparata?

o
incareet
diagnosis.
Start again,

These are landmatks, They
show which pait of the system
has besn proved corect,

Sheet 2 of 4

On tast box.
switch to VOLTS

UPPER SERVO
Switch to SELECT
volts 4, Is
wvoitage hetween
1.96 and 3.5
voits?

—— e e

LOWER SERVD
Switch to SELECT
volts 2. Is
voltage between
1.8and 3.2
volts?

Calibrate servos

#

NO

- Check sorvo
earth
Satisfactory?

YES

2

Fault is in servs o serve modale
Replace servo module unless
knawn to be sat]

Corract earth
fault
Calibrate servos

\A
Doas servo
aperata?

YES

Calibrate
servos

Does gervo operate?

Recheck voltage
Valtage comect?

[=]
=2

YES

S0 nupt voljge 16 s
Wb WA 25 Lok

Replace sewo
Doas sorvo opacate?

Yes E b

NO

a
Calitrato servos

C5 - 26

Incorract diagnosis
or more than ong
Tanit,
Start again

Incoract disgnosis
or more than one
fault.

Start again




Workshop Manual

.. Chapter C

el i
C5 - 27
Secfion Cch
System test and
fault diagnosis
Servo fault diagnosis Sheet 3 of 4

Fig. C42 continued




UPPER SERVO
On test box,
switch to SELECT
VOLTS 6. Using
temparature
selactar or
trimmer, can
voltage be
adjusted to equal

fleplaca servo

motule unless

known to be
ief

LOVER SERVO

2 SELECT VOLTS 47
o o ———. o - No
On tast box,

s
Voltage correct?

NO

Fauk in
tamjerature
selestor, trimmer
ar i

switch to SELECT
VOLTS 3, Using
temparature
selector or
trimmer, can
voltaga be
adjusted to equal
SELECT VOLTS 27

[7]
ol
>

g

These aie landmarfs. They
show which part of the system
has been proved conect.

Sheat 3 of 4

wiig

5

N
Faut rectified
volage now
coract
Dog'servo
opeate?

Callbrata servos

Turn the temperature salector or
trimmer clackwise and anti-
clockwlse o vary the voltage

Selector Input by mare than and less than the
Voltage to Servo voltage recorded in SELECY

Gorrect

VOLTS 2 or 4
Do bath rafays operate on
relavant servo module?

h'd
Servo modula
faulty - repface
Does garvo
oporate?

Incomect diagnosis
ar mora than one
fault,

Start agaln

Calibrate sarvos

C5-28
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Fig. C42 continued



Does servo operata?

Servo is
operating with
slave sensor
chain inside

test box there-
fore fault is

car sensor chain.
See section 7,

“Input voltages

and servo
module supply
218 corect
tharafore fauit ie
in servo motor
supply, servo
module or servo
has mechanically
stalled. Changs
gervo madule
unless known

to be correct
Daogs sesvo
oporata?

Calibrate sarvo

These are landmaks. They
show which part of the system
has been proved conect.

Sheet4 of 4

e rm—

Check 9KU ar

Unplugssrvo 9KLG cable for

module earth fault or N
open circuit NO ?
Doas & fault Vi

J E exist?

UPPERSERVO a o

At servasecket, 2 o

is voltage on . 'J

KU calie

greaterthan 6 Rectify fault &

volts? plug in serve

- -

LOVERSERVO B:‘:;l:erw

At serva socket, operate?

is voltage on

2KLG chble

greaterthan 6 f=

volts? =

Servo mtor
supalyis at
seivo tlerefore
the stakiliser
and inter-
conneding Joom
hetween servo
and stdiliser
ae cotect

Plig n
servo module

Adjust appropriate
solector or trimmer
until githar of the
relays on the
relevant servo

Change voltaga Cs - 30

stabiliser &
plug in servo
module

Does serve
operate?

tncorract
diagnosis or
more than one
fault

Start again

module is enar-
gised, note the
voltaga an the

9KU or SKLG cable.
is it loss than

4 voits?

Sorvo has stalled. Disconnect the

temparatura bleed flap lavars and

watser tap crank (if fault is in

> lower sorvo). Check for foreign
matter in servo. If this does not

carract the mechanical stali, the

fault is internal

Chango servo and recalibrata

N
Servo has nat stalied, the supply
voltage to the servo motor is
open-circuit, Chack the inter-
connections at servoa loom plug
and secket. If no fault can be
found, the fault s internal and
gervo must ba replaced,
Servo oparates?

Incomact diagnosis
or move than ong
fault,

Stant apain

b

e
Refit orfginal servo module
Servo apsrates?

[=]
=

Ly

This confirms aa(t the serve
module Is faulty, Raplace meduls

Garry ou Wil
check procedure
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Fans inoperative in all situations
Fig. C43 .. '



Fan switch-off relay right-hand drive cars, For
teft-hand drive cars, ses Section C4,

Toeboard socket (engine side)

Start

N2

ACU switched an. Disconnact oll

C5 - 32

pressure switch. Disconnect bfuer/|

black cable at fan module switch- ‘uge’ N N
off rolay. Check the fen & YES 3 gﬁ:m‘;:z ’(‘:,::s::iim, . NO Y Do tha fans operate? YES $7est the ACU for correct cperation.
compressor fuse and fuse number
3. i) =]
1s any fuse blown? W Z
Earth faultsn cables from fuses Go ta START on ‘Fans lnoperativa
g or ACU swich faulty. in LOW, AUTO and HIGH'.
At the fan motars, connect & test
lamp betwaen the yallow/gresn YEs Fan motorsfaulty. Remove, test
cabfe and a good earth, & renew ifnacessary.
Doss the lamp light?
ic,;
=
At right-hand toeboard socket E, = prm—
(engine side}, connect a test lamp anect atest lamp between the - -
betiween the yellow/black cable yellow/biek cable on C1 of fan \ ts the yellow cable at the fan & Qpen circuit on yalllofw cable or
in pin 2 and the right-hand valance NO and comprasor relay, and earth. NO compressor rolay live? NO faulty Gonnection in fan &
aarth, . Daoes the lanp Night? comptessor fuse or fuse y\older.
Does the lamp glow?
i@g ¢
¥
i} Fault in elow/b‘l'ack cable from fs the bruwn/p(‘lfk cable at fan Test for live feed on the brown/
= 4 NO pink cable at ACU switch and

fan & compessor relay to fan
speed modue, Permanently
connect a @ble betwesn C1 of
ralay & pin2 of toeboard socket E.

and comprassor relay live?

3t

4
At the fan speed module, copnest
4 tost tamp betwaen the ysilow/
black cable and earth.
Doas the (amp light?

Replace fanspesd module. If fans
do not opeate then either a
second faut exists or incorrect
diagnosis las been made. Ge

back t¢ START,

' Open eireuit in yellow/black cable

<&

or at toeboard socket,

Connect W2 (bn;'m/bma cable}
of fan and compressor alay to
earth,

Doss the relay operate?

fan and compressor ralay faulty.

tight-hand toeboard socket .

Open circuit on brown/blug cable
.betwean fan and compressor refay
and starter motor.
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Fans inopetative in LOW AUTO and HIGH
Fig. C44



Start

RV

\V
Switchr ACU to DEF, Start car

engine.
&
=

Do fans start after approximataly
13 seconda?

el

Switch ACU to AUTO. at the
sensor chain socket, cennect a

Tink from the yellow/wiite cable
YES to carth, {Serve Is nowin ‘facia’
moda).

Do not disconnact the wcket. Do
the fans operata?

Verify that uppar servo is
functloning, 25% microswitch in
upper serve not operating, Refer
> to Servo Fault Diagnosis. At the
fan delay retay, check the yallow
cable to W2. This should NOT be
live.

R

N
Remove tha temporary jarth link
from the yellow/white 2able,
Disconnect the fan defiy

Switch ACU ta AUTO, AGU switch faulty or wiring
Dy fans start working? VES ?  fault,
{2}
Di 1 the blue/black cabt
isconnect the blue/black cable . s
at fan module switch-off ralay, NO Refer 1o “Fans Inoperative in all
Do fans operata? situations’s
The fans and fan madule are
satisfagtory.
Fan delay relay or ACU swit¢h
At fan delay relay, disconnect
tha yellow/pink cable fram C2.  YES g:::yé g;\}:likf:g;.e:e?: f:: ft on
Do tha fans operata? oWl lgh 4
o
w
Disconnect the yellow/pink cable -
from the fan module switch-off VEs Earth fau!t on cables from ralay
relay. - to ol pressure switch.
Do the fans operate?

i)

Fan modulo switch-off relay or
carth fault on biue/black cable
from fan module to fan module

switch-off relay

These are landmarks. They

show which pait of the system
has been proved conect.

t. {Servo is row in
‘screen’ mode).
Do the fans operate?

&

W/
Check the lower quanity flap.
1s it fully open?

s

YES

If the coolant temperature is ahove

44 °C, the fan defay thermostat
is faulty. Reconnect sensor chain
socket.

Lower quantity flap, actuator dr
wiring is faulty. Refer to chart for
Lower Quantity Flap.

Disconnect the right-haid ‘A’ post
earth,
Do the fans operata?

NO

Earth fault on the yellow/green
cable from fan delay relay to
lowor quantity microswitch,

&

Lower quantity mieroswich is
faulty or naeds adjustirg. Reptace
‘A’ post earth, remove he lower
kneo roi! and manually xperate
the microswitch.

Do the fans operate?

&

-
Chenge microswitch &adjust it
to operate the fans whin the
fiap is Yully open.

YES

Adjust mlcroswitch to operata
fans vihen flap is fully open,

Verify that enginva coolant is hot.
Reconnect the fan defay

themostat,
Do tho fang operate?

iS

Reconnect sensor chain sockat.

NO

C5-34

If the ysilow cable is live and
Ltha servo is oparating correctly,

there is a fault on the cables from
servo to fan delay relay.

Dioda board left-hand drive cars
viewad with top rol! remgved

Earth fault on the yellow/brown
Pcabla from diode 1o thermostat or
from diode to fower quantity relay.
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Fan‘speed does notvary
Fig. C45

C5-35




Start

ACU operates but fan speed does
not vary.
(s the fan speed siow or fast?

L. (‘ FAST

At the fan speed module,
disconnect the blua/brown cable.
Daes the fan spead decrease?

a
-

SLO¥

NO

At the fan speed module, connect I

12 volts to the blus/brown cable,

Doas the fan epead I ? I

Changs the fan speed module.

Fan speed module is
satistactory

Set ACU switch to LOW,
Disconnect the switch scekets
& connect a resistance mater
hetween the yellow/black cable
and blue/brown cable to the
switch,

15 the vasistanca between 26Ka
and 45Kn?

C5-36

NO

Faulty ACU switch

YES

1. Hazard switch socket
2, A.C.U, sockets

These me fandmatks. They
show which part of the system

has begn proved conect.

h A
Set ACU switch to AUTO. Connect
the meter batween the orange/
yollow and blue/brawn cables.

13 the resistance ketwaen EKa

and 10Ka?

L

YES

Fault in blue/brown, orange/
yofiow or yatiow/black cabie or
fan speed potentiometers In
S8rvos.

Faufty ACU switch
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Recirculation flaps inoperative
Fig. C47
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Start

RS

Are both actuators inoparative?

=N

NO

Iy}

\/
At the recirculation ralay, ¢onnect a test
lamp between the red/brown cable on €2 and

NO

a good earth,
4‘”;
w
>

Is the lamp lit?

N
Sot the ACU switch to OFF. At the
recirculation relay, connact the test lamp
between earth and the orange/brown cabla.
At the servo, disconnect ths blue/pink “flying
load’,
Is the test lamp Iit?

NO

&

Set ACU switch to LOW, At the recirculation
relay, connect a test lamp between earth and
the orange/light green cable. Connect the
blua/pink flying lead from the relay to earth,
13 the tast lamp lit?

L

A
Connect the test lamp between earth and the
brown/pink cable at the ralay.

Is the lomp 1it?
QEL
hd

The recirculation relay is faulty.

Using a test lamp, test for 12 volts at the
faulty actuator and if it is the right-hand
actuator that is faulty, also test for 12 valts
ont the orange/slate or orange/green cables
as appropriate at the dicde board, Check the
earth connections at the ‘A’ post.

§, Tost for a live feed on the red/brown cable
at the ACU switch socket and the fusehoard,

y “The recirculation relay is faulty.

The recircnlation rekay mud e vol Ly

supply ta it are satisfaclory.

Referring to the actuator wiring diagram, test
for 12 voits on the brown/pink cable at the
ACU switch (in the LOW position} and the
fan switch-off rolay.

These are landmarks. They show which
part of the system has heen proved
cotrect.

Note

Iy

If tie actuators continue running, the
diofle between the orange/brown and
orapge/slate cable ar hetween the orange/
Tiglt green and orange/gréen cable is
shdrt circuit.

*Fhing e
e

T

Hava tha actuators moved from the
‘Becirculation’ to the ‘Frash’ position?

Check the continuity of the oranga/light
qreen cablo batween tha relay and dicda
block.

)

de

g
Ramove the earth tink from the blue/pink
“lying lead’ but do not connect the leads.
tave the actuators moved to the
‘lacirculation’ position?

i e iokaTIoe cakat
s probabity
g haprasas

&

Cleck the continulty of the orange/brown
carle batween the relay and the diode block.

Piod: board right-hand drive cars

Diodo board loft-hand drive cars viowed with
top roll removed

C5-38
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Lowaer quantity flap inoperative
Sheet1of 2
Fig. C48
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Start

2

Switch on the engine. svet the ACU switch to
DEFROST. At the lower quantity flap actuator,

Verify that the orange/blue ¢able at the ACU
switch is live and also that the green/pink cable

Loyear quantity flap actuator right-hand drive cars.

An incorrect live feed to the actuater is being
supplled from the orange/black cable at ACU
switch or the green/pink cable at upper servo
plug. Replage the apprapriate faulty component.
{ACU switch or servo).

g

ct_:n:actbla nnz‘?":g‘“ lamp between the green/ MO 3 o0 diodo block i five 1f the grean/pink is
*[’)':e:;aj;np |ei;m?' not live, the diode is faulty,
lmL
[}
-
x;::i:igt T:’;::I; lt:uc::‘\T% :::;:;am?:;ensur At the lower quantity relay, connect a test lamp L
" . NO > between the blue/black cable and earth. l‘
Disconnect the fan delay themmostat. Doss the lamp light?
1s the tast lamp extinguished? mp (g
o
= i@;
Remove the yellow/blow;cable from the lower
quantity relay, If the test lamp 4% the relay is
extinguished there is an earth fault on the yellow/
brown cabte hatwaen relay and fan delay
thermostat. If the tast lamp remains lit, the lower
quantity relay is faulty.
After tha pravious instruction, did the actuater X Is there a liva faed on the orange/white cable at L.
operate? NO the actuator?
w
it Connect tornst carth cable betwaan th
Sot the ACU switch to DEFROST. oanect an external carth cabla betweon the
NO 2 black cable at the actuator and a good earth. If

Does 1he actuater cparate?

The acluater is satisfactory,

During instructions 2 and 3, did the lower
quantity flap fully opsn and fully close & did the

YES

microswitch operate?
4OL
S

\/
Adjust tha flap and tighten the pinch-bolt so that
the flap will fully cpen and fully close. Ensure
that the microswiteh operates correctly.

the actuator doas not move it is faulty.

Sensor chain sockat.

The flap and actuator
are satisfactory.

Reconnoct thesensor chain socket & connect

Does tha tastlamp light?

the yellow/wlita cable to earth. (Servo moves to 5 mﬁf "
‘Facia’ mode) Switch to AUTO. VES diagnosis

<

These are landmarks.
They show which part of

W
16% mlcroswich on upper servo faulty, check
for liva feed s green/pink cable at servo plug,

the system has been
proved correct.

1. Hazard switch sockat ~
2. A.C.U. sacketa
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Lower quantity flap inoperative
Sheet 2 of 2
Fig. C48 continued



From sheet 1

s\

~
Connect a test lamp between the blus/red cable |

at tower quantity relay and earth.

Doas the lamp light? [

&

Connect the test lamp botween the blee/white
cable at the lower quantity rolay & sarth, NG
Baes the lamp light?

1

At the diode hlock, connect a test lamp batween
the blue/white cabe and earth. YES
Dooes the tamp lght?

&L

Open circuit in blue/white cable between relay
and diode black.

Dicdda board,left-hand driva ears,viewed with top
1ol removed.

Lower quantity relay faulty,

9 Faulty diode between blue/white and orange/
white cablas, replace diode block.

;

Diode hoard,right-hand drive cars,

C5-44

At the uppar-servo plug, connect a test lamp
9  batween the blus/areen cable ard earth.
Does the lamp light?

NO

8ervo is probabfy faulty. Refer to Serva Fauit
Diagraosis.

&

Open circult in blue/green cable batween servo
and ACU switch, opan cireult in blue/red cable
batween ACU switch & lower quantity ralay or
ACU switch faulty, Test for live feed using
test lamp.

1. Hazard switch socket
2, A.C., sockets
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ACU switch wiring diagram and testir}fg
Fig. C49 '

TE02

Resistance meter connaction:

Blue/green & Orange/black & Black & Red/brown & Yollow/black & Orange/yellow &
blue/red red/brown orange -brown/pink  blue/brown blue/brown

OFF  Short circuit Open circuit Short circu‘itf Open circuit Open circuit Open circluft‘
LOW Shor; circuit  Open circuit Short circu%t Short circuit” 36 X Open circuit
AUTO . Short cimuiT: ~ Open circuit Short circu.it_ Short circuit Open circuit  6.8K

HIGH Short circuit Open circuit | Short circuit Shdrt cireuit Q%en circuit Open ¢ireuit |

DEF 'Open,circuit Short circuit Open circuit  Short circuit epancircuit' Open circuit
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Compressor therméi fuse fault diqgno;is
Fig. C50 ' '

This chart should be used to locate the cause of a
thermal fuse blowing in the compressor protection
unit, .



The air temperature surrounding the car must be above 24 °C jefore this diagnosis can be carried out.

Run the engine at approximately
2000 r.p.m.

At the thermal fuse, connect the
blue cable to the biue/yellow
cable.

Low refrigarant charge {leak in
system}

FOAMY If a loak is niot evidant, chack

for rastrlction Tn the line betwesn
the drier and conprassor.

Set the ACU switch to HIGH.

Check the sight glass of the
recelvar/drier, is it foamy or
clear?

CLEAR

R
Vaxuum
—

System discharged

Balow 26 psi

SZ

Is the svaporator outlst pips wam
or cold?

Disconnect the yellow/green cable
at each fan.

Check the evaporation pressure.

Stop engine and allew time for
both gauges to stabilise to within
10 psi

Restart engine and check pressure

I

COLD

Raplace expansion valve

Ove 33 pel

Suction throttling valve faulty

7 N/
DIsconnact the yallow/green
cable at each fan

Check the evaporation pressure

Below 26 psi

Stop engine and allow time for
hoth gauges to stabilise to
> within 10 psi

Nz —
LN

Restart engine and check prassure

Bgl:_w-zﬁ psi

|

Suction throttling valva faulty

2; 33 pst

 27-33psi

Molstura in system, replace drier

Check wiring at thermal fuse

Test the superheat switch as
follows:

va, Connact a 12 volt test lamp between the purple cable and blue/yellow cable.
b. Roconnect tha yellow/graen cabla at fans.
¢. Run engine at idle spesd for 10 minutes with ACU at HIGH.
d. Sat the ACU switch to LOW end Increase engine spead to 2000 r.p.m.
8. _If the lamp comes on for more than 16 seconds, the superheat switch is fauity,

. C5-48

Replace expansion valve

27 - 33 psi Maisture in system, replace drier
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Voltage stabiliser
Sheet 1 of 2
Fig. Cb1
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Start

N2

Ensure that tha mm} voltage is at {sast
12 voits.

‘Have you checked the battery voltage?

Disconnect the oil pressure switch. Set the
A.C.U. to Auto. Measure the voltage on the NO Go to sheet 2
9K wira at the veltage stabiliser plug.
1= it at least 12 volts?
l$£
=
o 1
Measure the voltage on the SKR wire at the N Measure the voltage on the 8KR wire at the
voltage stabiliser plug. YES > upper servo plug. .
15 it betwaen 8.6 & 9.6 volts? — V1 Isit batwaon 8.6 & 9.6 volta?
{mb
=)
o
2 Refer to Servo fault diagnosls.
v Check the 448 cable between the voltage e L Comact the earth fault.
Is tho voltags lass than 8.8 volts? . NO stebifiser plug and left-hand ‘A’ postearth. NG 1 : the vaitage on tha BKR wire between 8.6
Ara the cable & sarth point satisfactory? r—y 9.6 volts?
4}
y e
-
Disconnect the plug containing the 8XR wire a4
at the servo and the voltabe stebitiser, C I i bl :
1s tho veltage on the 8KR wire at the voitage no henge the voltaga stabiliser assembly. . ¢ ___NO—___

stabiliser botwaen 8.6 & 9.6 volts?

&

There {s an earth fault on the SXR wire,
dorrect the fauit. If the voltage is still not
Hatwaen 8.6 & 9.6 volts, shange the voltags
stabiliser assembly..

NG

YES

Sheet1of 2

Cb - §0

L Fault on 3R cable between stabiliser plug
& servo plug.

\ If & feult stilf exists, refer 1o Servo fault
diagnosis.

Location of fan apesd module and voltage
stabiliser right-hand drivo cara

R —

Fan spaed module and voltage stabiliser

Location of fan spesd module and voltage
stabiliger left-hand drive cars

Location of servo asgembly
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Volfage stabiliser
Sheet 2 of 2
Fig. C51 continued
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From page 1

1 -

Have you checked the battery voltage?

Chack the cantinulty of tha pink wire between
the servo isolation relay & voltaga stabilissr
assemitly,

Measure the voliage on tha pink wire at the -
servo Isolation relay. YES
I8 it at loast 12 volts?

<&l

Tast for 12 volts on the yallow/black cable 1

C5 - 62

Sheet 2 of 2

hY Test for 12 volts on the yellow/black cable

at the servo isolation relay. NO

> at the fans compressor relay,

|3 12 volts availahle?

<

Is there 12 valts ot lh: spara contact {C1) of L 0
the aervo isalation ralay? N

&

The darvo laglation relay is anergised which /A

ie incorrect, Disconnect the white/brown

csble at the relay, o Relay faulty.
is there 12 volts on tha pink cabls?

&

Check the white/brown oable betwaen the
Bervo leolation ralay and oll pressure switeh
for aarth fault.

1 I 12 volts available?

compressor ralay,

Cheek interconnecting cables and conngctions
betwaen servo isolation relay and fan &

&

\/
Rafer to ‘Fans {noparatlva in all siteations’
chart.

1. Fanand compressor refay
2, Fan delay refsy
3. Servo isolation relay
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~ Upper servo test and calibration procedure
Sheet 1 of 2

Fig. €52



Sheat 10f 2 e,
Start e — ——

j 5— Ensure that the jattery is fully g
- charged . x

. auro
LOWY, HIGH
OFF DEF

Disconnact the whita/brown cable from the oil pressure switch,
Dlsconnect the sensor chaln socket and connect the test box
into the socket, On the test box sst the following:

IND/VOLTS to VOLTS RUN/SET to RUN P
AUTO/CAL to CAL. UPPER/LOWER SERVO to UPPER NO 3 Refer to VOLTAGE STAILISER FLOW CHART,

Alft CONDITIONER

CHECK VOLTS 1o Position T,

On the car, set the upper temperature selector to the mid-
positien, the A.C.U. switch to LOW and switch on the ignitien.
Is 2 voitage reading batween 8 and 10 volts shown on the test
box?

[ e i -

R TEMPRAU RE

N

The voltage supply 1o the servo is satisfactory. I

On the test box, set IND/VOLTS to {ND and 0%/100% to 0%, -
Adjust ZERO control until meter reads 0%, Sat 0%/100% to 100%. - = eali v r les.
Adjust MAX control untit moter raads 100%. The test Hox is now calibratd and the [ower serve operates.
Can both readings bo ebtmined?

o
If upper servo doas not move ancrcnlibmiun cannot be achieved, On the tast box, sst the 0400 witch to 0% and it for
4 to st . Swltch te RUN/SET ‘switch ta SET,
refor to SERVO FAULF DIAGNOSIS FLOW CHARTS. B e o B0 oo 100 2t 201v0 sl

reading of 51% * 2%?
2

o
Turn the upper servo trim potntiometer anti-clockwiso to a
mater reading of 0%, Turn theupper servo trim potentiometar The upper serva is now correctly calibrated.
clockwisa until a meter readhg of 51% £ 2% is obtained. - s

This satting MUST be approafed from the 0% position,

ACU Switch settings

Go to sheet 2

These are landmiarks. Thoy show shiucls part of the system bas

been proved copreet

OIl pressure switch Tast box eonnection
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Upper servo test and calibration procedure
Shest 2 of 2
Fig. C62 continued



From sheet 1

2

Shaet 2 of 2

On the taat box, set IND/VOLTS to VOLTS sad GHECK VOLTS to
FPositton 4. Record the voltmeter reading,
is it betwasn 1.7 and 3.3 volts?

0 Intemal fauit in secvo, Renew seno and repaat the complete
test for both upper and¥ S8IVOS,

4

ifl

>

SN2

On ths tast box, st IND/VOLTS to MO, 0% t 100% switch to

Gn the tast hox, aet CHECK VOLTS to Position 5.
I the voltmater reading within: 0.2 volts of the reading
" recorded in CHECK YOLTS Pasition 47

YES upper nut sufficiently to aflow the tanperaturs blend flap to be
pulled through the servo arm until itstops undar light pressure.
Hotd the rod under light pressurs and adjust the lower nut to

o
2

7

contact arm, then tighten Auts.

100% and the RUN/SET switch to RIN, The upper servo should
run from 51%2% to 100%. At thaupper sarvo arm, release the

Interchenge servo modulas, sat H\JD/VOI:TS to VOLTS and repeat
checks at CHECK VOLTS Position 4 apd 5.
Are tha readings within £ 9.2 voits?

NO % Lower servo module is also fauty. Renew bath modules.

!

y!

C5- 56

These are landwarks They shoc vhich part of the
been proved cori

stem hos

The upper temperatire blend flap is now correctly set.

The vpper servo and upper servo module sre now proven to
operate correctly from the test box.

It g fault still exists, refor to the UPPER SENSOR CHAIN FAULT

DIAGNQSIS

The original servo module is faulty. Renew serva module.

Gobackto s on ghest T

— Lawer serve arm

Lower servo

Lownr servo module’;

Lower serve trim
potentiometar

Uppor servo trim
potentiometer

Upger serva arin Y I

/ﬁ*ﬂ“n \

‘1., MJ" i

Upper servo

Uppet servo module

o (@

ACV. TEST BOX

Sevo assembly
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Lower servo test and calibration procedure
Sheet 1 of 2 )

Fig. Cb3



Start Sheet 1 of 2
a Ensure that the battery is fully

j charged

Disconneet the white/brown cable from the oil pressure switch,
Disconnect the sensor chaln socket and connect the tast hox
into the sockst. On the test box set the following:

IND/VOLTS to VOLTS, RAUN/SET to RUN

AUTO/CAL to CAL, UPPER/LOWER SERVO to LOWER
CHECK VOLTS 10 Position 1.

On the car, set tha lower temperature selector to the mid-
position, the A,C.U, switch to LOW and switch on the ignition. No 9 Rafer to VOLTAGE STABILISER FLOW CHART
Is the veltage reading betwean & and 10 volts?

The voltage supply to the servo is satislactory.

On the test box, sat IND/VOLTS to IND and 03%/100% to 0%, - g
:ﬂ}::: mﬂcﬁmlﬂm |mn;:$r'msdstg%o%sﬂ OH/100% to 100% The test hiox is now calibratd and the apper Servo qperates
Can both readings be oidalned?

4
od On the test box, set the 0%/00% switch to G% and wait for

Auzn
tow 1

AIR CORDITIONER

BIGH
7

ACU switch settings

If the lower servo doas not move and calibration cannot be the servo to stop at 0%. Swith the RUN/SET switch to SET.
achiavad, refer to SERVO FALILT DIAGNGSIS FLOW CHARTS, Doos the servo run from 0% ind stop at a servo position

YES

reading of 43% & 2%7

&

Turn the lower serve trim paeKt[ummr anti-clockwlse to a
meter raading of 0%. Turn th lower servo trim potentiomator
clockwisa unti) 8 meter readng of 43% 2% Is ebined. This
satting MUST ba approachedfrom the 0% pasition.

The Jower sotva I now correetly calibrated.

Oil praasure switch Test box connection

Go to sheet 2

CS5 - 58
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Lower servo test and calibration procedure
Sheet 2 of 2 '
Fig. C53 continued



From sheet 1

2

On the test box, set tha IND/VOLTS to VOLTS and CHECK
VOLTS to Pogition 2. Racord the voltmetsr reading.
15 it between 1.7 and 3.3 volta?

i}

=~

Z

On tho test box, set CHECK VOLTS to Pasitian 3.
1s the voltmeter reading withint 0.2 volts of the reading
recorded in CHECK VOLTS Posltion 27

g
Z

= Add

Interchangs servo madules and repeat checks at CHECK VOLTS
Position 2 and 3.

Are the readings within £ 0.2 volts?

&

YES

Vv

Sheet 2 of 2

Internal fault In servo, Renew servs and repeat the cnmplete
test procedure for both upper and luwer servos.

On the test box, st the IND/VOLTS to IND and the.RUN/SET switsh
to RUN. Tha lower sarvo shoukd run fron 43% + 2% to 0%. At the
lower servo arm, release the uppar nut sufficiently to allow the
temperature blend flep rod to be pulled Hirough the servo arm uniil it
stops under light pressure. Hold the rodunder light preasure end
adjust the lower nut to contact the sarvaarm, then tighten auts,

y

Upper servo module is also faulty Renew both modules.

C6-60

The lower temperature blend fla now correcily set

The o w0 and lowor serve mothule are now proven to
operate correctly from the test box. If a fault st exists, efer
1o the LOWER SENSOR CHAIN FAULT DIAGNOSIS

The otiginal servo medule is faulty. Rensw servo madule.

L

Go back to 3¢ or shaat 1

Upper servo arm i ]l

Lower servo

0

Lower servo module

Lower servo trim
potentiometer

Upper servo trim
potentiamater

|/ foses!

Ty

o
i

Lower servo arm

Upper serve

- Uppar servo module

W@Sﬂ

@@@

CH(CK vours

UPPER mn wous

R
;ﬂ@m o @m

ACV. TESY BOX

Servo assembly
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System test and
fault diagnosis

Test procedure for recirculation,
" lower quantity, mode change,
fan inhibit and rear window demist circuits.
Sheet 1 of 7
Fig. C54



Start

17

\A
Discanneet the white/brown cable from the oil
pressura switch,

Discannect the sensar chain socket.

Connect the test box into the servo test socket.

1y

On the test box set the frmcwlnn:

IND/VOLTS to IND. RUN/SET to RUN.

AUTO/CAL to CAL. UPPER/LOWER SERVO to UPPER.
CHECK VOLTS o Position 1,

1y

On the cer, set the upper temperature switch to the
mid-position and the ACU switch to LOW. Switch on

the ignition.
le

Sheat 1 of 7

0il pmssmeswiluh

Oa the test box, set the 0%/T00% switch to 0% and
adjust ZERD contro) unti) meter indicates 0%. Set
the 0%/100% switch to 100% and adjust MAX contro!
untif meter indicates T00%, Repaat both operations
until both readings sra correct.

On the test box, set the RUN/SET switch to SETand
the 0%/100% switch to 0%, Turn the upper serve
wrim fully anti-clockwise and waltfor _
the servo 1o step. If the meter reading is not 0%,

minimum temperature position untll 0% is obtaind.

AIR, CONDATIONER
auto
Qow HIGH
v Ay ! !

AUTO
ww HIGH
QFF” OEF

AR CONDITIONER

I e Btz B
LOWER TEMPERATURE

. ACU switch settings

TE83
i

1 o

turn the upper temperature selgctor towards the I—

N
.V'

C5 - 62
Test hox connection .
Checking the Recirculation Actuatars > Go to sheet 2
Checking the Lower Quantity Actuator y  Go to sheet 3
Chegcking the Mode Flap Actuator and Rear
®  Widow Demist s Go to sheet 4
Checking the Fans Inhibit Circuit. N.  Go to sheet 6
Uppor servo
trim potentiometer
P EBt

Sarvo assembly
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fault diagnosis

Test procedure for recirculation,
lower quantity, mode change, -
fan inhibit and rear window demist circuits.

‘Sheet 2 of 7

Fig. C54 continued



From sheet 1
Recirculation actuators

2z

Turn the uppsr servo trim pot‘a’ntiummaf clockwise until the
meter indicatas approximately 6%. .

Havs bath recirculation actuators moved to the 'Frash Air"
position?

YES

Shest 2 of 7

NO 3 Rafer to RECIRCULATION ACTUATOR FAULT FLOW CHART

)

Tum the upper servo trim i i ise untii

sch part of the system bas

been proved correc

mater indicates 0%,

Vv Have both actuators movad ta the ‘Recireulation’ position?

&

Rafer to RECIRCULATION ACTUATOR FAULT FLOW CHART

The recirculation actualors are novs satisfacary

C5-64

Recalibrate the upper servo to 61% X 2%

Upper sarvo trim
potentiometar

Serve assembly
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‘System test and
fault diagnosis

Test procedure for recirculation,

lower quantity, mode change,

fan inhibit and rear window demist circuits.
Sheet 3 0of 7

Fig. C54 continued



Sheet 3 of 7 G5 - 66
These are fandmarks They shote wdueh pan of the system bas
FI’Om Sheet 1 bt proved corrat
Lower quantity actuator
15

Turn the uppet serva telm vary slowly ﬁ

Does the lowsr quantity actuator operate and the Hlap apen? I . L —

Refer to the LOWER QUANTITY ACTUATOR FAULT FLOW CHART Doos the meter Indicute $0% =4%7 NO $ Renew servo and set-up as in Setvo Test and Calibration chart.

4 ‘}

Turn the uppar servo trim potentionster anti-clockwise unth
e lower quantity actuator operatis, NO Refar to LOWER QUANTITY ACTUATOR FAULT FLOW CHART
Does the lower quantity flap clos?

w
w
=

Thes hozzer granhilz S ol acluator are now correct

Recallbrate the upper servo to BI% 2%

Upper servo wim
potentiometer

P 581
e

Servo assembly
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Section C5

System test and

fault diagnosis

Test procedure for recirculation,

lower gquantity, mode change, ,

fan inhibit and rear window demist circuits.
Sheet 4 of 7

Fig. C54 continued



C5 - 68

Sheet 4 of 7
From sheet 1

\Z

Turn the upper servo trim potentiometer
slowly clockwise. NO Refer to MODE FLAP and ACTUATOR FAULT
Does the mode flap actuator opserate and is DIAGNDSIS :

the mode flap in the ‘Screen’ position?

&

Does the meter indicate 26% X 4%? NO

1

l_ Rensw servo and set-up as in Sarvo test and
calibration chart.

w
Turn the upper servo trim potentiometer anti- -
clockwise. : ‘ NO Refer to MODE FLAP and ACTUATCOR FAULT
Does the mode flap actuator operate and is 1 DIAGNQSIS
the mode flap in the ‘Facia’ position?
i
P

The mode flap actuator is satisfactory,

Turn the upper servo trim potentiometer
slowly clockwise until the mode flap operates
into the "Screen’ mode, With the engine
running, disconnact the blue/slate wire from .
torminal C2 of the rear window demist relay NO » Go to sheet b
and connect a suitable ammeter between the ‘
biue/slate wire and terminal C2.

Does the ammeter indicate hetween 8.5 and
13.5 amps?

The rear window demister is satisfactory.

Recalibrate the upper servo to 51%  2%.

Window demist relay

These are landmarks. Thay show which part

of the system has been proved correct.
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System test and
fault diagnosis

Test procedure for recirculation, |

lower guantity, mode change,

fan inhibit and rear window demist circuits.
Sheet b of 7

Fig. C54 continued



From sheet 4

Sz

a4
Is there 12 volts on the blua/slate wire at
the rear window demist relay?

NO

N

18 thera 12 volta on the brown/slate wire at
the rear window demist refay?

Is there 12 volts on the blue/siate wire at
tha rear window demlist connactions? NO
(Right-hand side)

1

Disconnect the black wits from the blue wire
at the rear window demist panel and connect
@ test lamp betwaen the blua/slate wirs (right- NO
hand sida} to the black wire on the left-hand

sida.
Doos the lamp light?

j=]
=z

SN

ag
Check fuse 8 and the continuity of the brown/
state wire from fuse 8 to the rear window
demist relay,

Slals
Right-hand body sockets

Sheet 5 of 7
N
YES >
Ld
YES

&

The rear window demister is faulty. Replace
damister panel.

p4

Regr window denuster should now operate
corrgctly.

{s there 12 voltz on thvs orange/blue wire at

o

YES

the valay?
o
A"‘g

Check the continuity of the oranga/blue wira
batwaen the relay and servo plug and socket.
Ensure that the right-hand body socket is
sound.

v

Reer window demist

\/
Ghack the black wire from W2 of the relay to
earth. The wire is connected to the stoplamp
failure rolay and from theré to the right-hand
boot aarth. If the wire and earth point aro
sound, the relay is faulty.

Roar window demist socket & Right-hand boot earth

Ccs-70

Ogen circulit in bive/slate wire batween
relay and rear window demister. Check tha
soundness of the rear window demist plug and

sockat.

Opan circyit in black wire betwasn damister
#  and earth or faulty left-hand boot earth,

Recallivate the upper sarvo to 51% £2%.

These are landmarks Thay show winch parl

of the system has buen proved correct.
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System test and
fault diagnosis

Test procedure for recirculation,

lower quantity, mode change,

fan inhibit and rear window demist circuits.
Sheet 6 of 7

Fig. C54 continued



C5.-72

Sheat 6 of 7
From sheet 1

Fans inhibit circuit

2

Disconnect the fan delay thermostat. N0 Refer to FANS INOPERATIVE IN ALL
Do the fans operate? SITUATIONS fault diagnosis,

\V
Turn the upper servo trim potentiometer

clockwise until the mode flep cperate to the NO Rafer to FANS INOPERATIVE IN LOW, AUTO
‘Seraan’ position. and HIGH fault diagnosis.

Do tha fans centinue to opsrate?

! @2 - 2 snda
\/ 1. Fan and compressor rolay 1. Fan switch-off relay

Location of fan switch-off relay and lawer guantity
velny right-hand drive cars

LR

Switch off the ignition and immediately ;— ;::r:l‘l:;; ;;lny . 2. Lower guantity valay
restart the engine. . o ralay

Arg tha fans inoperativa for approximately 12 Ves # Go to sheet 7

saconds?

&

v cireuit on brown/blue w fi
At the fan spead madule plug {s there 12 voits S::and ,;:o:;le :lug a:d stane;ﬁew:?n;:
on the brown/blue wite when the englne Is NO 2 the fault and rastart the engine. YES
cranking? Ara the fans Inoperative for T3 geconds?

o Location of fan switch-off ralay and Jower guantity
33 2 refay [eft-hand drlve cars
bl b
Check for an earth fauit on the blua/hlack l

e} & of
| e batvaon the fan spead modufo and fan - RNy Go to sheat 7

switch-off relay, Rostart the engina.
L4 Ars tha fans

for 13
a
v Open eireuit on oranga/purple wire between L

fan spaed module anrd servo, Correct the

3: :‘;';; :ﬂfﬂ;ﬁm :};r:;u“ i thera 12 volts NC D fauit and restart the engine. fés
N Ava the fans | for 13
sgoonds? l
e
S —— Ronew fan spaed modﬁe, Rostart the enﬁinw, -
Ara the fans Inoperative for approximataly 43 YES 3 Go to sheet 7

.

£

Two faults or incorreet dlagnosis

i

‘Fan delay thermostat
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System test and
fault diagnosis

Test procedure for recirculation,

lower quantity, mode change,

fan inhibit and rear window demist circuits.
Sheet 7 of 7 '

Fig. €54 continued



C5-74

h Shest 7 0f 7 These andmarks. They show which part
FI’OITI S eet 6 of the system has been proved correct.
i
’Shor; ?'m':;: ﬂmxli‘:;\';{!hr::wn wira of the Chack tha yellow/brown wire for continuity
;: o e:y ermos d has th .l a nti NO > and also the fan delay relay and lowsr
lln::;u:::?m and hag the fowar quantity quantity micro-switch for correct operation,

<

Disconnect the yal]uw7bmwn wira from earth. 1
Do the fans only rastart when the lower

YES
quantity flap Is fully open?
{oL
a
o

W/ Tura tha uppar servo telm poteatiometer anti-
Refer to LOWER QUANTITY ACTUATOR FLOW , clockwise until the mode flzp operates to NO Refer to FANS INGPERATIVE IN LOW, AUTO
CHART. the ‘Facia’ position, and HIGH fault diagnosis

Do the fans restart?

<&

Switch off the Ianition and immediately | I Check the dicdes between the orange/purple
restart the engine, and orange/red wires and also batwaen the

Do the fans start immediataly? Iﬂ),/ arange/purple and yellow wires at the ACU

{1.e. no 13 second delay) diede board,

The 13 second delay circuit is satisiactory

i

Diode

board right-hand drive cars

Full gantly downwards on the lower quantity
flap microswitch operating red.

VES
Do the fans continue to operata?
o 1
iZL -

Ramova the yellow/brown wire from earth and

N s . L_’\ the fan delay th Turn the
Eia;llj‘zgflaﬂnrosvr:::: setting YES uppr servo trim potentiometer clockwise
ove until the mode fiap operates to the "Screan’

position. Verify that the fans stop.

del

Two or more fauits or incorrect diagnosis

The 1aps inhibit ¢ircyit is satislactory.

Recalibrate the upper servo to 51%% 2%.

Lower quantity flap microawitch oparating rod
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Basic operation {see figs. C&-1 and ce4)

The refrigerant {Refrigerant 12} is circulated by a
compressor driven from the engine crankshaft, An
electro-magnetic clutch, incorporated in the compressar,
is emergised in the engaged position when the engine is
running, except when the ambient temperature is below
ooc.

The refrigerant is pumped from the compressor asa
high pressure vapour 1o the top of the condenser matrix,
whare it condenses from a vapour into a high pressure
liquid at the bottom of the matrix.

From the condenser matrix the fiquid is passed to
the EE model valves-in-receiver {EEV IR} unit where any
moisutre present is absorbed by a dessicant bag. Within
the EEVIR unit, the amount of liquid passed to the
gvaporator matrix is controlied by a pressure and
temperature sensitive vaive (TX vaivel.

The evaporator matrix absorbs heat from the air
passing through it, evaporating the refrigerant and thereby
cooaling the air.

From the evaporator matrix the refrigerant, (now a
low pressure vapour} is passed to the pressure operated
absolute suction throttling vaive (POAST valve) situated
adjacent 1o the TX valve in the EEVIR unit. The POAST
vaive controls the flow of refrigerant from the evaporator
matrix to maintain a constant pressure within the
evaporataor,

From the POAST valve the refrigerant is returned 1o
the compressor as a low pressure vapour.

Special precautions

The refrigerant used in the air conditioning system is
diehiorodifluoromethane (Refrigerant 12). 1t is supplied
to the service network in disposable containers or metal
drums.

When correctly handied the refrigerant is perfectiy
safe, however incorrect handiing could rasult in injury or
accident,

The fallowing precautions must always be observed.
1. Do not smoke in tne vicinity of refrigerant or a
refrigeration system.

2. Always wear safety glasses when working on a
refrigeration system.

3. Store refrigerant containers upright and away from
direct sunlight.

4. Wnen transporting refrigerant ensure that the
containers are secured, remain upright and away from
direct suniight.

5. Ensure that caps are fitted to drums when not in use.
6. Refrigarant containers must not be overfilled,
increased pressure could cause an explosion.

7. To heat the drum when charging a system, irmnmerse
in warm water with a maximum temperature of 51°C.

Refrigeration system

Fig. C6-1 Refrigerant flow
1. Compressor 3. EEVIR unit
2. Condenser matrix 4. Evaporator matrix
== High pressure vapour
wwe High pressure liquid
= - Low pressure vapour
= ® | ow pressure liquid

Never place the drum on a hot surface or attempt to
heat the drum by means of 3 blowlamp, etc,
8. Do not discharge refrigerar in confined spaces or
near 1o exposed fiames. Contact with expased flames
can produce a toxic gas.

Always keep refrigerant clear of engine air intakes.
8. Excessive heat applied to any part of the refrigeration
systemn will create high prassures within the system.
Therefore welding, soldering or brazing should not be
carried out on the system, or 1o any adjacent part of the
car,

Accident damage )

The foltowing guideiines should be observed when
carrying out repairs.

1. 1f the car is to be driven before repair work is carried
out ensure that the compressor clutch is disengaged.

This can be achieved by disconnecting the blue/yellow
cable from the compressor ambient switch {see fig. C6-4}.
2. Inspect ali refrigeration components and fines 1
ascertain the extent of the damage.

January 1981
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C6-2

3. !f the condenser has been damaged it must be
renewed. Welding, soldering or brazing must not be
attempted.

4, 1f damage has occured to the system or if it has been
‘apen’ for more than a day, fit a new dessicant bag.

I “H | Danger
il No Smoking

Store away from
R -1 direct sunlight .

- : Wear safety
i glasses

N
S

Wear gloves when
handling

Do not heat

Keep upright
Do not freeze

Keep away from
i flame

e

Do not drop

S 340

Fig.C6-2 Refrigerant handling — safety precautions

Fig. C6-3 Manifoid gauge set

Low side hand valve

Connection to EEVIR unit
Charging or evacuating connection
Connection to compressor

High side hand vaive

bWk -

TR |

5. Inspect the compressor and clutch pulley for cracks.
I cracks are apparent repiace components as necessary.
§. If the clutch plate is discoloured it must be replaced
Discolouration indicates that the clutch plate has burnt
out.

7. - If the compressor does not show signs of darnage it
may be used again.

Chemical stability

The following general rules should be observed to
ensure that the chemical stability of the refrigerant is
maintained.

1. Before releasing a refrigerant connection, wipe away
all dirt or oil from the connection to prevent foreign
matter entering the system.

2. All toois and containers should be kept clean and
dry to prevent moisture from entering the system.

3. Ensure that the system is not left ‘open’ any lenger
than necessary.

4, If the system has been opened and then sealed again,
it must be correctly evacuated.

Servicing the refrigeration system

To discharge

The refrigerant must be discharged from the system
before cpening a connection, Ensure that the speciai
precautions described on page C6-1 are always observed.
1. Remove the ¢caps from the compressor discharge
valve and from the service cannection of the EEVIR unit.
Attach the manifold gauge set {with depressors fitted
and valves clased). Attach a pipe to the centre connection
d the gauge set and direct this pipe into a clean cantainer
to collect any refrigerant oil discharged with the
refrigerant.

2. Do not reiease the refrigerant too quickly as this

will result in more oil than is necessary being drawn from
the system.

3. Fractionaily open both hand valves. Open further as
the system discharges. The operation reguires at least

15 rninutes 10 ensure complete discharge,

4, When all the refrigerant appears 10 have discharged,
stacken the adapter to close the valve and allow approx-
imately two minutes for any build up of pressure to
develop. Then, repeat the discharge procedure untit all
refrigerant has been discharged.

5. Measure any oil which has discharged into the
comtainer and add a corresponding amount of new
refrigerant oil 10 the system,

Ta evacuate

1. Ensure that the system is fully discharged.

2. Connect the centre pipe of the manifold gauge set
1o the vacuum pump. The vacuum pump must be capable
of producing a minimum vacuum of 250 microns
{0.250 torr, 0.250 mm Ha).

3. Open both valves on the manifoid gauge set and
switch on the vacuum pump.

4, Carry out evacuation untii a minimum vacuum of
300 microns (0.300 torr, 0.300 mm Hg) is achieved.

5. Switch off the vacuum pump. If the vacuum level
decreases steadily over a period of approximately three
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1o 8 B Al

Refrigeration systern component lay-gut
Compressor thermal fuse

1

2 Compressor ciutch

3 Compressor clutch coil connections
4 (Compressor

S Compressor discharge valve

6 Compressor ambient thermostat

7 Evaporator matrix

minutes there is a leak in the system which must be
rectified.

6. A siow leak in the level of vacuum indicates that
there is moisture present in the system. Carry out
evacuation for a further 45 minutes to etliminate the
possibility of residual liquid refrigerant in the
campressor oil vapourising and causing the pressure 10
rise.

7. The finat vacuum reading obtained shouid be held
for thirty minutes to ensure that there are no leaks in
the system.

To sweap and charge

1. Evacuate the system.

2. Aftach a cylinder of Refrigerant 12 to the appropriate
connection on the vacuum PUMmpP apparatus.

3. Suspend the cylinder on a spring balance and record
the weight.

8 Servo assembly
§ EEVIR service connaction
10 EEVIR unit
11 EEVIR sight glass
12 Coolant tap
13 Condenser matrix

Note

1f a charging station or other type of refrigeration system
servicing equipment is to e used, follow the
manufacturers’ instructions.

4, {Open the tap on the vacuum pump apparatus 10 allow
the refrigerant to flow into the system.

5. Ensure that the parking brake is applied, the gear
range selector tever is in tre Park position and trat the
gearchange isolator is removed.

§. Srtart the engine and run at between 1000 rev/min
and 1250 rev/min.

7. Move both temperature selectors to the full cold
position. Open the rectangular facia outlet and trn the
air conditioning unit {ACU} function switch to HIGH,

8. Allow between 0,45 kg and 0,57 kg (1 1b and

1.250 Ib} of refrigerant to flow into the system. Close
the tap on the vacuum pump apparatus and switch off
the engine,

January 1921
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c6-4

9. Test for leaks in the systern using an slectrical leak
detector.

If the system is free of leaks continue the charging
operation and increase the weight of refrigerant in the
system to between 1,20 kg and 1,30 kg {2.650 Ib and
2.850 ib).

10. If a leak is detected it must be rectified and the
evacuation and charging operations repeated.

Note

The presence of bubbles or foam passing through the
EEVIR sight glass is not a reliable indication of refrigerant
deficiency if the ambient temperature is below 24°C.

11. Ciose the tap on the vacuum apparatus and release
the service connection on the EEVIR unit. Fit the valve
cap.

Oil level
The refrigeration pump is originally filled with 310 ml,
{10.85 fl oz., 10.3 US oz} of Frigidaire 525 viscosity .
rafrigeration oil and servicing is not normally required.
However during normal system gperation a small amount
of oil combines with the refrigerant and circulates
around the systern.

if any oil escapes due to leakage, discharge of the
refrigerant or replacement af a component, it must be
replaced. It is important that the amount of ol in the
systemn is always correct. Insufficient oll in the system
will resutt in inadequate fubrication of the compressor.
Too much oil in the system wili reduce the cooling
capacity of the system.

The procedure for correcting the il tevel in the
system is as follows.
1. Ensure that the parking brake is firmly applied and
that the gear range selector lever is in the PARK paosition.
Remove the gearghange isclator.

"""E:
= Only use
this oil

When not in use
keep cap on

| OIL

‘ s 1 2 5ABH3L
ITFRIGERANT ’:

. Use oil only once |

KET CONTENTS
0.95 LITRE

17 FL0 DUNCES QT

Keep moisture out

=k

Do not return
oil to bottle

| S in coeter mesi
B i

e

| 3941

Fig. C6-5 Appraved refrigerant oil

3. Run the engine at berween 1000 rev/min and

1500 rev/min for ten minutes with the ACU function
switch set to AUTO. This will allow the oil to be
distributed throughous the system.

3. Stop the engine, discharge the refrigerant presarving
any oil discharged with the refrigerant. Remove the
COmpressor.

4. Position the compressor horizontally with the drain
plug pointing downwards.

5. Remove the drain plug and allow the ail to drain into
a clean measuring container; measure and discard the oil.
§. f the oil drained from the compressor is less than
125 mi {4.37 fl oz, 4.0 US oz} top-up the compressor
with an equivalent amount of new refrigerant oil.

7. If the ail drained from the compressor is less than
125 ml {4.37 f! oz, 4.0 US oz} and a major oil loss has
occureg, fill the compressor with 185 ml (6.48 1l oz,

6.0 US oz) of new refrigerant oil. ;

8. I the compressor has been overhauted increase the
quantities given in the two previous operations by 30 mi
{1.05 fl oz, 1.0 US oz).

9. 1¥ a new comprassor is to be fitted the oil contained
in it should be drained and measured. Then, the quantity
adjusted 10 equat that drained from the original
comeressor. This amount should then be poured into the
new compressor plus any oil lost through discharging of
the refrigerant.

Replacing components

Whenever a refrigeration system component is repiaced, -
measured gquantities of approved refrigerant oil must be
added o ensure that the total amount of oil in the
system is maintained. :

Qil should be added in the following guantities
together with any oil lost through discharging the system.
Evaporator 20md  (3.15 fl oz , 3.0 US o2)
Condenser 30ml  {1.05 fl oz, 1.0 US 02)

EEVIR ynit 30ml ¢1.05 fl oz, 1.0 US oz}

Fault diagnosis

EE model valves-in-receiver (EEVIR) unit (see fig. C8-6)
AT a temperature of 24°C and above the congition of the
refrigerant can be visually inspected in the sight giass of
the EEVIR unit, n !

After approximately five minutes of compressor
aperation a shortage of liguid refrigerant is indicated by
the appearance of slow moving bubbles or by a broken
column of refrigerant under the glass. Continuous bubbles
may appear in a fully charged system on a cool day,
however this is a3 normal eondition. {f the sight glass is
generally clear and the systern is functioning normally
occasional bubbles do not indicate a shortage of
refrigerant.

If the sight glass consistently shows foaming or a
broken calumn of liquid, partially block the air flowing
through the condenser matrix using a sheet of cardboard.

if this action clears the sight glass and the performance
of the system is satisfactory, the refrigerant charge is
considered adeguate.

The sight glass aiso enables the colour of the TX vaive
in the casting 10 be observed. The valve must be the same
goid alledine colour as the ring around the sight glass.
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Expansion (TX) valve

Expansion valve failures wiil normally be indicated by
low suction pressure, low discharge pressure and
insufficient evaporator cooling.

Pressure operated absolute suction throttling {POAST}
valve ' .

A fault occurring in the POAST valve may cause
evaparator pressure {and th erefore air temperature) to be
gither 100 high or too low. No adjustment of the valve is
possible, therefore if the valve is diagnosed as faulty it
must be renewed,

Operating the car at higher altitudas will affect the
performance of the POAST valve. To evaluate the
performance refer to the following aititude corrected
tabie.

Altitude of car Gauge pressure
metres feet Bar 1bffin
0 {sea level) 0 {sea lavel) 186 28.50
300 1000 2,00 29.00
600 2000 2,03 29.50
800 3000 2,07 30.00
1200 4000 2,10 3050
1500 5000 2,14 31.00
1800 £000 2,186 3140
2100 7000 2,19 31.80
24300 8000 2,23 3236
2700 9000 2,25 32.70
3000 10000 229 3320
Fig. C6-6 EE model valves-in-receiver (EEVIR) unit

Condenser {see fig. C6-4} 1 Inlet connector shell to housing ‘O’ ring
A condenser fault can appear in two ways; it can either 2 Expansion vaive 'O’ ring
jeak or become restricted. A rastriction will result in 3 Expansion valve capsule
excessive compressor discharge pressure. lce or frost witl &4 Expansion vaive lower ‘0’ ring
form imrmediately after the restriction as the refrigerant § Expansion valve inlet
expands after passing the restriction. Restrictien of the & Liguid pick-up tube ‘O ring
airflow through the condenser or radiator will resutt in 7 Liguid pick-up tube
high discharge pressures. : 8 Pick-up tube fiiter

During normal condenser operation the outlet pipe g Receiver shell

will be slightiy cooler than the inlet pipe.

Condenser leakage will result in insufficient system
cooling. H the condenser is leaking it must be renewed.
Welding, soldering or brazing must not be attempted.

Compressor (see fig. C6-4}
Compressor malfunctions can be caused by elecirical
failure, low discharge pressure, noise or seizure.

Electrical failure

Using the wiring diagram for the refrigerant charge —
protection system ensure that current is being supplied
to the compressor clutch terminals before removing the
compressor for service.

Low discharge pressure

Low compressor discharge pressure may be caused by a
fault within the compressor. However, it is recommended
that the refrigeration system is checked 1o ensure that
the refrigerant charge is adequate and that there are no
leaks or restrictions in the system before removing the
compressor for service.

January 1981

10 Dessicant {drier) bag

11 Valve housing 1o receiver ‘0’ rings

12 POAST valve capsuie

13 Vaive capsule retainer screw and washer
14 POAST vaive "0 ring

15 Iniet connector shell assemnbly

16 Evaporator gauge connector {low pressure)

Noise or seizure
Resanant compressor noise can be ignored but an
irreguiar noise or rattie may indicate damaged
companents or e}cessive wear, In these cases the
compressor should be removed and repaired.

If the car has been stored for 2 long period or the
air conditioning system not used, the oil drains away from
the compressor pistons and axial plate. The resuiting
increased friction causes belt slip and noise. To overcome
this condition lensuring that there are no obvious signs
of overneating or mechanical damage) adopt the
following procedure.

TSD 4400
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1. With the engine switched off, disconnect the
glectrical connections at the compressar clutzsh.

2. Manually or using a wranch, rotate the compressor
hub two or three turns anti-clockwise {opposite to its
normal rotation). If the compressor kub will not turn
rermove and repair the compressor.

3. Reverse the procedure described in Operation 2.

4. Check the compressor drive belt tension as

described in Chapter E.

5. Reconnect the electrical connections at the clutch.
6. Start the engine and run at 2000 rpm for at ieast one
minute with the compressor operating. If the compressor
now aperates normatly no further action is required.

7. 1f the naise level is still too high remove and repair
The cOMPressor.

Evaporator [see fig. C6-4)

An inacequate supply of cool air may indicate an
evaporator fault. This will be caused by either a partiaily
biocked core due to dirt, 3 cracked case or leakage from
a seal. Therefore, if a fault exists rectify or replace the
component as Necessary.

Low refrigerant charge — Protection system

The low refrigerant charge protection svsigm contains a
superheat shut-off switch focated in the rear of the
compressor. It 15 connected in series to the compresser
thermal fuse. The fuse is a temperature sensitive

fusibie link between the ACLU ambient switch and the
cluzch coil connection.

During normal ACU operation current flows through
the ambient switch and thermal fuse to the ciutch coil,
thereby actuating the compressor cluteh. Partial or totat
loss of refrigerant causes the superheat switch to sense
low systern pressure and high suction gas temperature,
thereby closing the switch contacts and melting the
thermal! fuse. This action prevents damage being caused
1o the compressor due to a low refrigerant charge.

The cause of lost refrigerant must be estabiished and
rectified. The system must then be evacuated and
recharged before the thermal fuse is replaced.
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Rear compartment air
conditioning system
Silver Spur cars with a Centre Division

Component iocation, refrigerant fiow, air flow.
and wiring diagrams
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S 2

Switch on the engine. S:| the ACL switch to
DEFROSY, At the lower quanlity 11ap actuator,

Verily that the orénga/blue cable ar the ACLH
switch is live and also the1 the green/pink cable

Daes the ectuator operste?

iy
ek
=

During instructions 2 and 3, did the lower
quantity fiap fully cpen and futly close & did the
mitroswlich oparate?

YES

&

Adjust the liap and tighten the pinch-bolt so thay
the flap will fully open and fully close. Ensura
that the microswitch opersles correctly.

the aciualor does nol move i is faulty,

1 237

Sensor chain socket.

god FEldlo

Reconnect the sensar chain sockel & cennecl
the yallow/white cable 1o earth. (Servo moves to
el ‘Faciz’ mode|. Switch 1o AUTO,

Does the test lamp light?

2 aults or
incorrect
diagnosis.

<

Theso are |andmahs
Thay thow uh

-
15% microswilch on upper servo faulty, check
{or live feed on green/pink cable at servo plug.

:?:: ec?bre?n;‘:::;n famp between the green/ NO from the diode biock is live. H the green/pink is
A y i i i Iy, !
Does the lamp light? not live, 1he diode is faulty ; et s,
w [ Lower quantity flap actuator right-hand drive cars Lower quantity flap acwator feft-hand drive cars.
KEL
. vl An incorrect live fead to the actuator is being
S::the :iu iwuch 1o AUTD. Remave the sensor At the lower quantity retey, connect a 1esi lamp L_I\‘ supplied from the orange/black cable bt ACY
'[:)i s::“ sn ct:le:h S?I\rndrn::ves“: DL G L NO between the blue/btack cable and earth, NO 3 switch or the green/pink cable at upper servp
anne AR g OBt Dipki Hid ki lephi? plug. Replace the appropriate fauity component,
Is the tes1 lamp extinguished? L {ACU switch or senva)
ar) pril
= =
Remove the yellow/brown cable from the tower
quantity refay. If the test lamp a1 whe relay is
extinguished there is an sarth fault an the yellow/
brown cable between relay and fan delay
thermostat, ) the test lamp remains lit, the lower
quantity relay is faulty,
‘_ _IF Location of sensor chain socket.
= T pnn
Atar th i ‘ i did th Is th live feed b /whit ble at
w.:,:“; prévious insiruction, did the actuator ND 1:;;:;:10;? eed on the arange/white cable a NO P e Sach T
i ha 2. A.C.U. sochets
4
" v Go to
Set the ACU switch 1o DEFROST. Connect an exremal earth cable beiween the
faih black cable a1 the actuatar and a good earth, If Sheet
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From sheet 1

2f

Connect a 1est lamp between the blue/red cable | —'\ At the upper servo plug, connect a test lamp l—N
a1 lower Quenlity retay and earih, NO batween the blue/greea cable and earth, NO
Does the lamp light? Does the lamp light?

Servo is probably faulty. Aefer o Servo Fault
'Diunﬂosis.

1 .t

Connect the Jest Samp between 1he blue white 1—,\ Open circuin in biue/green cabie between servo
cable at the Iower gusntity relgy & eanh. NO Lowsr gquantity reday fautty, angd ACU switch, ppen gircuit in blue/red cable
Doas the tamp tight? between ACU switch & lower quantiry relay or
ACUY switch faulty. Test for live {eed using
lﬂ} test bamp.
=

At the dif’de black, connect a test lamp between I—N Faulty diode between blue/white and crange/

the blue ‘white cable and eanh. JLESV white cables, replace diode biock

Doss the lamp light? ' '

4‘:2
=
- b
Open circuit in blue ‘white cable between relay
and dipde black.,

1. Hazard swilch sochet
2. A.C.U. sackels

Diode bosrd, lett-hend drive cars,viewad with top Diode board,right-hand drive cars.
mii removed.
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" Lower §sef§o testand calibration -hfbéedur_e
Sheet20f2
. Fig. C53 continued -
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From sheet 1}

2

On the tesi box, sel the IND/VOLTS 1o VOLTS and CHECK
VOLTS to Position 2. Record the voltmeler reading.
Is it betwoon 1.7 ond 3.3 vpits?

Inmernal tautt in servo. Renew servo and repeat the complete.
test procecure for both upper and lower servos,

!

On the test box, set CHECK VOLTS 1o Position 3,
Ia the voltmeter reading within 0.2 volts of the reading
tecorded in CHECK VOLTS Position 27

FES

On the tes1 bow, se1 the IND/VOLTS 10 IND and the RUN/SET switch

1o RUN. The iowar zervo should run from 43% x 2% w0 0%, A1 1he

X kower servo arm, reloaze the uppes nui syificiently 1o sllow the
temperaiure blend flap rod 10 be pulled 1hrough the serve srm until i

$tops under fight pressure, Hold the rod under light pressure snd

adjust the lower nut 1o contsch the servo arm, then tighten nuts.

Imerchange servo modules and repeat checks at CHECK VOLTS

The lower 1empeeansee hlead Tl 5 doy cornelly Bl

The las and buer sevo meduls are oy
COELHID GOF i B il il ie
10 1heL: BOR CHAN FALILT OFAGM

Position 2 and 3. 3 Upper servo module is atso faultv. Renew both modules.
Are the reedings within % 0.2 volis?
e
E
The original serva module is faulty. Renew servo modute. 1 Go back ta 36 on sheei 1

Upper servo arm — il

Lower servo

Lowar servo modute

Lower servo trim =
poteniiomeies

Upper servo trim
potentiomeler

= Lower serve arm

= Lippes aniva

~ Upper serva module

b
W ADsk
| | [P

[
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Workshop tools

RH 7782

RH 7794

RH 7796

RH 7798

RH 7799

RH 7537

RH 8741

RH 8851

RH §948

Extractor pilot — Campressor puiiey
Handle

installing tool — Compressor pulley
and bearing

Holding tool — Compressor elutch hub

Fitting tool — Compressar hub and
drive plate

Adaptor — Schrader valve
Extractor — Compreassor pull_ey

Test box — Automatic air conditioning
system

Removal too! — EEVIR unit valve
capsules

o
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