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When you read wiring diagrams:

o Read Gl section, “HOW TO READ WIRING DIAGRAMS”.

o See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART
IN TROUBLE DIAGNOSES”.




PRECAUTIONS

%

@ Precautions for the Handling of Refrigerant
e Do not release refrigerant into the air. Use your refrigerant
\\ recycling equipment to capture the refrigerant every time

you need to discharge an air conditioning system.

The release of refrigerant into the air can cause damage to
the Earth’s ozone layer.
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Always wear eye protection when working around the system.

Always be careful that refrigerant does not come in contact with your skin.

Keep refrigerant containers stored below 40°C (104°F) and never drop from high places.

Work in well-ventilated area because refrigerant gas evaporates quickly and breathing may become
difficult due to the lack of oxygen.

Keep refrigerant away from open flames because poisonous gas will be produced if it burns.

Do not increase can temperature beyond 40°C (104°F) in charging.

Do not heat refrigerant container with an open flame. There is a danger that container will explode.

CAUTION:

Do not use steam to clean surface of condenser or evaporator. Be sure to use cold water or com-
pressed air.

Do not use compressed air to clean out a contaminated A/C tube or hose. Shake the line over a clean,
white paper towel. If it contains obvious moisture or contaminants, replace it. Do not blow out the
line with refrigerant.

Do not use manifold gauge set whose press point shape - is different from that shown. Otherwise,
insufficient evacuating may occur.

Do not over-tighten service valve cap.

Follow the manufacturer’s instructions for discharging into your refrigerant recycling equipment.
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PRECAUTIONS

Precautions for Refrigerant Connection

WARNING:

Make sure all refrigerant is discharged into the recycling equipment and the pressure in the system is
less than atmospheric. Then gradually loosen the discharge side hose fitting and remove it.
CAUTION:

When replacing or cleaning refrigerant cycle components, observe the following.

Do not leave compressor on its side or upside down for more than 10 minutes, as compressor oil
will enter low pressure chamber.

When connecting tubes, always use a torque wrench and a back-up wrench.

After disconnecting tubes, plug all openings immediately to prevent entrance of dirt and moisture.
When installing an air conditioner in the vehicle, the pipes must be connected as the final stage of
the operation. The seal caps of the pipes and other components must not be removed until their
removal is required for connection.

Before installing any air conditioner component that has been stored in a cool location to a vehicle
that has been exposed to the hot sun, leave the component as it is for some time in a hot location
with its seal cap unremoved. This step is necessary to prevent condensation of moisture inside the
cold component.

Thoroughly remove moisture from the refrigeration system before charging the refrigerant.

Always replace used O-rings.

When connecting tube, apply compressor oil to portions shown in illustration. Be careful not to apply
oil to threaded portion.

O-ring must be closely attached to inflated portion of tube.

After inserting tube into union until O-ring is no longer visible, tighten nut to specified torque.
After connecting line, conduct leak test and make sure that there is no leakage from connections.
When the gas leaking point is found, disconnect that line and replace the O-ring. Then tighten con-

Torque wrench

nections of seal seat to the specified torque.
Union @Nut
@Eﬁ NG

Do not apply @@ @
compressor oil.

o

O-ring

Apply compressor oil.

@a> B -
NG m: Inflated portion oK. NG.
o g

RHA476C
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PRECAUTIONS

Precautions for Servicing Compressor

Attach a blind plug to the suction port (low pressure) and discharge port (high pressure) of the
compressor to prevent oil from leaking out and dust from getting inside.

Do not keep the compressor in the upside down position or laid on its side for more than 10 min-
utes.

When replacing or repairing compressor, be sure to remove oil from the compressor and check the
oil quantity extracted.

When replacing with a new compressor, be sure to remove oil from the new compressor so that the
quantity of oil remaining in the new compressor is equal to the quantity collected from the removed
compressor. See the section “COMPRESSOR OIL".

After completing the compressor service operation, be sure to rotate the compressor shaft more
than five turns in both directions by hand to equalize oil distribution inside the compressor, then run
the compressor for about one hour by idling the engine.

e
P
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DESCRIPTION — Overall System

Component Layout

Front

Defroster nozzle Blower motor cover

Blower unit
</
Center ventilator
duct
B

intake duct A

E Link cover

M:&

Side ventilation duct

Heater unit*

Intake duct B
Recirc duct
Cooling unit
Heater duct
Rear ) inlet duct Rear heater (Floor type)
Rear heater & A/C (Body side type) '
Rear heater blower unit

Inlet grille *Heater unit

Rear heater core

Cooling unit (Inside)
Outlet duct D

* when relnstaliing these units, refer to MA section
for the proper coolant filling.

This illustration is for L.H. drive models. .
R.H. drive models are basically the same. RHA408D
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DESCRIPTION — Overall System

Air Flow — Air Conditioner (Front)

Floor

@ To defroster

Ventilation ® Tofloor

Floor and Defroster
Defroster door

@ To ventilator
Ventilator door

Air mix door

Heater core
@ To defroster

@ To ventilator

Floor door
air
Outside
Intake door air

Evaporator Cooling unit

Bi-level Defroster

@ To defroster
@ To ventilator

@ Tofioor y/ Outside
air

Outside

air
4mm : Air passed through heater core
v <= * Mixed air ( um + (3 )
This illustration is for L.H. drive models. < :Airnot passed through heater core
R.H. drive models are basically the same.

RHA454D
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DESCRIPTION — Overall System

Air Flow — Rear Air Conditioner (Body side type)

Rear A/C heater
control

Evaporator

Ventilation
Heater core
inside air To ventilator
( ®® \
- . Mode door
Air mix door
Bi-level

Inside air @ To ventilator

Gl

Floor

=l

Inside air

® To fioor

« : Alr passed through heater core

: Mixed air { 4 + {22)

{33 : Airnot passed through heater core
This lllustration Is for L.H. drive modeis.

R.H. drive modsls are basically the same.
RHA409D
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DESCRIPTION — Overall System

Air Flow — Rear Heater (Floor type)

4mm : Air passed through heater core
This illustration is for L.H. drive models.
R. H. drive models are basically the same. C: : Air not passed through heater core

RHA410D
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DESCRIPTION — Refrigeration sttem

Refrigeration Cycle

REFRIGERANT FLOW

The refrigerant flows in the standard pattern, that is, through the compressor, the condenser, the liquid
tank, through the evaporator, and back to the compressor.

The refrigerant evaporation through the evaporator coil is controlled by an externally equalized expan-
sion valve, located inside the evaporator case.

The rear refrigeration cycle is controlled by a solenoid valve. When the solenoid valve is energized
(open), the refrigerant flows into the rear evaporator.

FREEZE PROTECTION

The compressor cycles on and off to maintain the evaporator temperature within a specified range. When
the evaporator coil temperature falls below a specified point, the thermo control amplifier interrupts the
compressor operation. When the evaporator coil temperature rises above the specification, the thermo
control amplifier allows compressor operation.

REFRIGERANT SYSTEM PROTECTION

Dual-pressure switch

The refrigerant system is protected against excessively high or low pressures by the dual-pressure
switch, located on the liquid tank. If the system pressure rises above, or falls below the specifications,
the dual-pressure switch opens to interrupt the compressor operation.

Fusible plug

Open at temperature above 105°C (221°F), thereby discharging refrigerant to the atmosphere. If this plug
is melted and opened, check the refrigerant line and replace liquid tank.

v High-pressure Low-pressure
b2
ez gas liquid
) High-pressure Low-pressure
Compressor - liquid gas P

) Condenser

I e sy m e o

Blower motor |1 : \ ' Blower motor

\\\\\\

(Rear)

Expansion valve

Dual-pressure switch

Fusible plug Solenoid valve

SHA255D
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DESCRIPTION — Refrigeration System

DCW-17 Variable Displacement Wobble Plate
Type Compressor

GENERAL INFORMATION

1.

The DCW-17 variable compressor differs from previous units in that the vent temperatures do not
drop too far below 5°C (41°F) at a evaporator intake air temperature of less than 20°C (68°F) while
the engine is running at speeds less than 1,500 rpm. This is because the DCW-17 compressor pro-
vides a means of “capacity” control.

The DCW-17 variable compressor provides refrigerant control under varying conditions. During the
winter season when ambient temperatures are low, it sometimes does not produce high refrigerant
pressure discharge (compared to previous units) when used with automobile air conditioning sys-
tems. Vapor bubbles in the sight glass also may not disappear. However, these are not symptoms
of a problem. When charging the refrigerant, always use an accurate refrigerant measuring device.
Extreme care should be taken not to charge the refrigerant excessively.

A “clanking” sound may occasionally be heard during refrigerant charge. The sound indicates that
the tilt angle of the swash plate has changed and is not a problem.

In air conditioning systems which are equipped with the DCW-17 compressor, the clutch remains
engaged unless the system main switch, fan switch or ignition switch is turned OFF. When the
acceleration cut system is operating or when the amount of refrigerant is insufficient, the clutch is
disengaged to protect the compressor.

A constant range of suction pressure is maintained when engine speed is greater than a certain
value. It normally ranges from 137 to 177 kPa (1.37 to 1.77 bar, 1.4 to 1.8 kg/cm?, 20 to 26 psi) under
varying conditions. In previous compressors, however, suction pressure was reduced with increases
in engine speed.

If the ambient temperature drops below approx. 20.5°C (69°F), the ambient temperature switch turns
OFF and F.I.C.D. operation stops. The reason is that the variable displacement compressor is con-
trolling the volume of refrigerant, and when the ambient temperature is low and refrigerating load
becomes small, the compressor requires less torque, which eliminates the need for the F.I.C.D.,
idling r.p.m. increase.

HA-10



DESCRIPTION — Refrigeration System

DCW-17 Variable Displacement Wobble Plate
Type Compressor (Cont’d)

DESCRIPTION

General

The variable compressor is basically a swash plate type that changes piston stroke in response to the
required cooling capacity.

The tilt of the swash plate allows the piston’s stroke to change so that refrigerant discharge can be con-
tinuosly changed from 8 to 167 cm>(0.49 to 10.19 cu in).

Bellows control valve Stroking spring Destroking spring

LRl

|
. -_—EE 83
ﬁ .¢=Q_j;} =T
gL
— 7 ]
E | — / fre

[ AL > '
Discharge valve I . ™

- s

N / Shaft
S >
Rear head Alll, | Stem Link
/ A A\ \\
T
Suction valve / Cylinder block \ Bearing
Piston Wobble plate Drive hub
Long stroke
(Large amount of refrigerant discharge)

Swash plate
tilting angle

changes 1 I*— Short stroke
_ —\—/- j/.p — {(Small amount of
r — - - refrigerant discharge)
i gl

" Discha Piston strok
Discha arge oke
con"drge capacity lenght
cm’ (cu inYrev. | mm (in)
BB Minimum 8 (0.49) 1.4 (0.055)
Maximum 167 (10.22) | 29.2 (1.149)

RHA677D
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DESCRIPTION — Refrigeration System
DCW-17 Variable Displacement Wobble Plate
Type Compressor (Cont’d)

Operation

1. Operation control valve
Operation control valve is located in the suction port (low-pressure) and discharge port (high-pres-
sure) side, and opens or closes in response to changes in refrigerant pressure.
Operation of the valve controls the internal pressure of the crankcase.
The angle of the swash plate is controlled between the crankcase’s internal pressure and the piston
cylinder pressure.

2. Maximum cooling
Refrigerant pressure on the High and low-pressure side increases with an increase in heat loads.
When this occurs, the control valve’s bellows compress to open the low-pressure side and the cyl-
inders’ internal pressure to be greater than the crankcase’s internal pressure. Under this condition,
the swash plate is set to the maximum stroke postion.

Control valve
Second bellows: F2 First bellows: F1

\\ . Cylinder

fp pressure l
|

B e s 7 ) l
Po Crankcase
High pressure p pressure
8
Valve position for lowering Low pressure > I
crankcase pressure Stroking spring Destroking spring
Forces needed to increase stroke
P, > P, + F2
P, > F1

RHA678D
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DESCRIPTION — Refrigeration System

DCW-17 Variable Displacement Wobble Plate
Type Compressor (Cont’d)
Capacity control
Refrigerant pressure on suction side is low during high speed driving or when ambient or interior
temperature is low.
The bellows expands when refrigerant pressure on the suction pressure side drops below approxi-
mately 177 kPa (1.77 bar, 1.8 kg/cm?, 26 psi).
Since suction pressure is low, it makes the suction port close. Thus, crankcase pressure becomes
high as high pressure enters the crankcase.
The force acts around the link near the swash plate, and is generated oy the pressure difference
before and behind the piston. Piston pressure is between suction pressure Ps and discharge pres-
sure Pd, which is near suction pressure Ps. If crankcase pressure Pwrises due to capacity control,
the force around the link makes the swash plate angle decrease and also the piston stroke decreas
In other words, the pressure difference between the piston and the crankcase according to crank-
case pressure increase changes the angle of the swash plate.

Control valve
Second bellows: F2 First bellows: F1

C r

Cylinder pressure

= L

High pressure
Valve position for raising Fs R +—
crankcase pressure Low pressure Stroking spring Destroking spring

Forces needed to decrease stroke

P, < P, + F2
P, < F1

RHA679D
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DESCRIPTION — Refrigeration System

F.1.C.D. Control System — SR20 engine model

General

With the variable displacement wobble plate type compressor, the compressor power requirements dif-
fer from when the ambient temperature is high and maximum cooling effect is required (i.e., when
refrigerating load is large and the tilt angle of the compressor swash plate is large) to when the ambi-
ent temperature is low and less cooling effect is required (i.e., when refrigerating load is small and the
tilt angle of the swash plate is small). To correspond correctly to this change in compressor power
requirements, it is also necessary to control the operation of the F.I.C.D. according to the refrigerating
load. Thus, an ambient air temperature switch is provided on the front face of the condenser so that the
F.1.C.D. can be controlled depending on the ambient temperature.

Operation

When the air conditioner is OFF, the E.C.C.S. detects the load applied to the engine, and controls the
A.A.C. valve to adjust the engine idling speed to the appropriate rpm by supplying additional air from
the A.A.C. valve.

When the air conditioner is ON (A/C relay is ON), and when the ambient temperature switch is ON (this
switch turns ON automatically when the ambient temperature rises to approx. 25°C (77°F) or highter),
the F.1.C.D. solenoid valve is energized and additional air is supplied to the engine.

If the appropriate engine speed is not reached, the A.A.C. valve supplies the additional air required to
increase the engine rpm.

If the ambient temperature switch is OFF (this switch turns OFF when the ambient temperature is below
22°C (72°F) even when the air conditioner is ON (A/C relay is ON), the F.I.C.D. solenoid is deenergized,
and the idling speed is controlled so that the appropriate rpm can be achieved by operation of the A.A.C.
valve only.

IGNITION SWITCH
ACC or ON
FusE - -
Ambient Ambient
- temperature °C (°F) | switch FICD.
Below 19-22
(66-72) OFF OFF
&
= Above 22-25
,” RELAY 7277 ON ON
g
2 Idle speed: (mm) | pic oFF | AIC ON
[=]
o} [<4
E 3§“;‘ ; 800 50
33 @
¥ b
(&
g ui
I o
g 4
o
- . - RHA542C
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PREPARATION

Service Tools

Tool name

Description

Manifold gauge

SHA899C

Discharging, evacuating and charging refriger-
ant

Additional valve

V' SHAB898C

Discharging, evacuating and charging refriger-
ant

Charging hose

—
C

SHABI7C

Discharging, evacuating and charging refriger-
ant

Adapter valve

RHA573B

Discharging, evacuating and charging refriger-
ant

Thermometer and
hygrometer

Etched-stem

Checking temperature and humidity

type
thermometer
SHA900C
Vacuum pump Evacuating
RHA575B

Gas leak detector

RHA577B

Checking refrigerant leaks

HA-15




PREPARATION

Service Tools (Cont’d)

Tool name Description

Charging cylinder

Checking amount of refrigerant and charging
refrigerant

RHAS578B

Weight scale

Checking amount of refrigerant

RHA579B

Refrigerant recycling
equipment

Capturing and recycling refrigerant

SHA732C

Low pressure
compound gauge

Righ pressure
compound gauge

Low pressure
valve cock

Inner vailve

. Blind
incorporated

plug

Center joint (A):
Use for evacuating.

High pressure side joint (B):
Connect to high pressure side service valve
of refrigerating system,

Low pressure side joint (C):
Connect to low pressure side service valve
of refrigerating system.

Refrigerant joint {D):
Use for charging refrigerant.

SHA044D

For details of such handling methods, refer to the Instruction
Manual attached to each of the service tools.

HANDLING METHOD AND STRUCTURE

Manifold gauge

The manifold gauge is used to measure the operating pressure

accurately in the high pressure and low pressure lines of the

refrigerating system. The high pressure gauge measures from

—101.3 kPa (—1,013 mbar, —760 mmHg, —29.92 inHg) to

2,942 kPa (29.4 bar, 30 kg/cm?, 427 psi), and the low pressure

gauge measures generally from —101.3 kPa (— 1,013 mbar,

—760 mmHg, —29.92 inHg) to 1,471 kPa (14.7 bar, 15 kg/cm?,

213 psi).

CAUTION:

¢ When installing the gauge to the refrigerating system, use
utmost care not to mistake high pressure and low pressure
line connections. (Wrong connections will lead to a dam-
aged gauge.)

o Before evacuating, confirm that the gauge has a negative
pressure scale. (If not, the gauge will be damaged.)

HA-16




PREPARATION

Hose

Packing

(straight end)

RHA581B|

Connect t

Opens

valve

(o]

charging hose

On-vehicle service

RHA585B

Service Tools (Cont’d)
Charging hose

1. Completely tighten high pressure valve, low pressure valve
and vacuum pump valve cocks of gauge manifold.

2. Connect charging hoses to high and low pressure lines.

3. Connect charging hose fitted with valve core to charging
cylinder.

4. Connect vacuum pump hose to vacuum pump.

High and low pressure hoses are color coded to prevent wrong

connection.

High pressure line hose Red

Low pressure line hose Yeliow

Vacuum pump hose Biue or green
CAUTION:

e Check each hose for cracks. If found, discard the hose.

o Do not use any hose if bulges are found.

e Check the rubber packing. if any deterioration or cracks are
found, replace it with a new one.

Installing the adapter valve

Install the adapter valve to each of the high pressure and low

pressure service valves so that air purging from the charging

hose can be omitted. This also ensures that refrigerant leakage

upon disconnection of the hose can be prevented.

1. Before connecting the adapter valve to the on-vehicle ser-
vice valve, turn the adapter valve handle fully counterclock-
wise to retract the pin.

CAUTION:

Check the packing for any sign of deterioration or cracks. If any
abnormality is found, replace it with a new one.

2. Connect the charging hose to the adapter valve.

Turning the handle clockwise will cause the on-vehicle service
valve pin to be pushed open by the adapter valve pin, thus
opening the refrigerant passage.

Turning the handle counterclockwise will close the passage.
Before removing the adapter valve from the on-vehicle service
valve, be sure to fully turn the handle counterclockwise to shut
off the refrigerant passage.

HA-17




PREPARATION

RHA5878B|
. 10 HI Valve
Gauge manifold (close)
Vacuum gauge

4 0 to ~101.3 kPa
{0to ~1,013 mber,
0 to —780 mmHg,
Blind 0 to —29.82 inHg)
plug P

-5 f©\

Connecting nipple

SHA458D|

Gas sampling adapter
Detecting section—\ /

Probe

Power pilot lamp  \_= p 1o

rotation
direction
—

Handling instruction
‘Gas name plate

Power/sensitivity selector switch
~L.E.D. lever meter

Service Tools (Cont'd)
Vacuum pump

The vacuum pump is used to purge air and moisture from the
inside of the refrigeration system by evacuation, thereby ensur-
ing proper functioning of the air conditioner system.

Check the vacuum pump to see that the vacuum pump capac-
ity is greater than —100.0 kPa (— 1,000 mbar, — 750 mmHg,

—29.53 inHg).

Vacuum pump performance check procedure

1. Connect the vacuum gauge to the system.

2. Run the vacuum pump, and check to see that the needle
pointers of the gauge manifold and vacuum gauge move
smoothly, indicating a similar value.

3. After running the vacuum pump for two or three minutes,
read the vacuum gauge. The measured value indicates the
capacity of the vacuum pump.

Gas leak detector

The gas leak detector is used to check whether the refrigera-
tion system is leaking. The features of this gas leak detector are

listed below.

RHA589B
Type Detection ability Features
e Easy handling
Discharge type 3-50g(0.11-1.76 0z)/ |e Medium sensitivity
(Suction type) year e Each point needs tow or more sec-
. onds for detection.
Electrical

(Suction type)

Positive ion emission type

2 g (0.07 oz)/year

o High sensitivity

e High price

e Warm-up time is needed because a
heater is incorporated.

Other simple checking method:
Change in vacuum when evacuating

1 kg (2 Ib)/month; if 13.3
kPa (133 mbar, 100
mmHg, 3.94 inHg) change
in vacuum is detected in
10 minutes.

o Can be used easily in refrigerant
charging operation.

o Detection ability is very low with
vacuum gauge in gauge manifold.

o Leakage inspection of a refrigeration system needs a sen-
sitivity greater than 20 g (0.71 oz)/year.
e The actual amount of leak is estimated at 5 to 10 times the

detected amount.

o Insufficient cooling may be felt if leakage exceeds 150 to

200 g (5.29 to 7.05 oz).

HA-18




PREPARATION

Etched-stem

type
Wet and dry bulb thermometer

hygrometer

RHA590B
R12 3016
J .
s
ooon0O
=

RHA602B|

Pressure gauge
Vent.valve

Scal
'8 over

Refrigerant
container

Connect
manifold

|
gauge. I J
A3 _—

Inlet valve

Outlet valve

RHA674B

Service Tools (Cont’d)

Temperature gauge

Use to check the air conditioner performance. An etched stem
type thermometer may be used. A hygrometer must also be

used because the air conditioner performance depends on the
humidity.

Scale

Measure the weight of the refrigerant to determine how much
the refrigerant is charged.

Charging cylinder

The charging cylinder is used to correctly measure the amount

of refrigerant to be charged.

Features

e With the charging cylinder, the operator can measure cor-
rectly the amount of refrigerant to be charged into the sys-
tem.

e Change in the refrigerant volume due to a change in tem-
perature and pressure can be supplemented, and this
ensures correct charging of refrigerant.

CAUTION:
e Never attempt to carry the charging cylinder containing
refrigerant.

o Do not put the charging cylinder in a hot place. if the tem-
perature and pressure of the refrigerant in the cylinder
increase, the safety valve will be pushed open and the
refrigerant will be released into the atmosphere.

o Do not expose the cylinder to the direct sunlight. :

e Do not over-charge the refrigerant so that it exceeds the
maximum limit of the cylinder. ,

e Do not charge the cylinder with more refrigerant than is
needed.
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

Work Procedure

install the service tools.

A

y

v

Discharge refrige
cling equipment.

rant into recy-

\ 4

Recycle refrigerant if tank
becomes full.

Repair or replace parts.

4

Evacuate the unwanted air in

charging hoses.

A

y

Evacuating (over

5 minutes).

Y

Check air tightne:

SS.

leaks

L 4

Evacuating (over

20 minutes).

Y

Charging [approx. 200 g

(7.05 0z)].

A\

Preliminary refrig

erant leak check.

Repair.

leaks

Y

Charging [specified amount
— 200 g (7.05 o0z)].

A\

Check for refrigerant leaks.

leaks

v

Check amount of refrigerant and

operation of A/C

system.

\4

Recover refrigerant in charging

hoses.

\4

Remove service tools.
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

Setting of Service Tools

Adapter valves
connected to service > RN
~~valve low and high }f

Charging hose (red)

Charging hose AN
Charging hose
(yeliow) (green)

Additional valve

Connect charging cylinder
or refrigerant recycling

equipment.
Refrigerant
Charging cylinder recycling equipment  *1: 2 13.6 kg (30 Ib)
container of refrigerant is
Refrigerant used a weight scale will
container be needed.
This scale is 10 determine
For evacuation the amount of refrigerant
Connect } | p that is used.
manifold =’ *2:Transfer refrigerant from
gauge. ) i a 13.6 kg (30 Ib) con-
L= tainer to a charging
Vacuum pump cyiinder, and measure the
amount of refrigerant.

SHA894C

WARNING:
Discharge only into your recycling equipment. Do not release refrigerant into the air.
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

Connect to
charging hose

Opens

On-vehicle service
valve RHA5858

Gauge manifold

r
Valve
(open) Adapter
valves
] (close)
Vacuum
hose '
Additional h
valve
{open) [
Vacuum Compressor
pump

SHAB93C

Compressor
Low pressure

gauge \ High pressure gauge
From - Tt

evaporator F

Low pressure valve
L

Refrigerant
recycling
equipment

Additional valve

SHA890C

Air purge line Refrigerant tank
(Yellow hose)

Gas line

(Blue hose) (Red hose)

SHA891C|

Setting of Service Tools (Cont’d)

1. Install adapter valve to each of high pressure and low pres-
sure service valves.

Before connecting adapter valve, tum adapter valve handle

fully counterclockwise to retract pin.

2. Connect charging hoses to adapter valves and connect
vacuum hose to vacuum pump.

3. Run vacuum pump and open additional valve and both
valves on gauge manifold set.

4. After evacuating unwanted air in gauge set, close additional
valve and stop vacuum pump.

5. Disconnect vacuum hose from vacuum pump and connect
it to refrigerant recycling equipment.

Discharging

WARNING:

Discharge only into your recycling equipment.
Do not release refrigerant into the air.

Use only authorized refillable refrigerant tanks for your recy-
cling equipment.
Use of other tanks could cause personal injury.

REFRIGERANT RECOVERY

1. Connect vacuum hose to refrigerant recycling equipment
and open additional valve and adapter valves.

Open both valves of manifold gauge set. Make certain
refrigerant tank “Gas” and “Liquid” valves are open.

Plug unit’s power cord into a suitable AC outlet and turn on
“Main Power” switch.

Turn on “Recovery” switch.

Depress “Start” switch. Compressor will start. Compressor
will shut off automatically when recovery is complete.
Watch for pressure rise to above 0 kPa (0 bar, 0 kg/cm?, 0
psi) within two minutes. If this occurs, repeat this step.

o 0 D
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—D

Air purge

| — Oil drain valve
valve 1

N._ Accumulator

o O\U
pressurizing valve
|| — Tank
Oil bottle

SHA892C

|

Air purge line Refrigerant tank

(Yellow hose)

Liquid fine Gas line
(Blue hose) (Red hose)
SHA891C
Moisture
indicator
VZ
%
SHA895C]

Air purge
indicator
~ Green needle

Red i
needle

SHAB96C

Discharging (Cont’'d)

6.

To drain A/C system oil accumulator, open “Accumulator
Pressurizing” valve for approximately 15 seconds to allow
some compressor discharge pressure back into accumula-
tor. Close “Accumulator Pressurizing” valve and open “Oil
Drain” valve slowly and drain accumulator. Do not allow
accumulator to completely depressurize. When oil stops
draining, close “Oil Drain” valve. Be sure to replace oil in
A/C system before servicing.

Turn off “Recovery” switch.

When recovery tank is full, trip switch at the bottom of
weight platform will de-energize compressor and “Tank
Full” light will come on. Recycle refrigerant in tank before
removing.

REFRIGERANT RECYCLING

The recycling of reclaimed refrigerant is essential in order to
assure that the refrigerant which meets the standards is
re-used.

For maximum efficiency, full tanks of recovered refrigerant
should be recycled. As required, tanks containing a minimum of
3.6 kg (8 Ib) of refrigerant can be recycled.

For greatest efficiency, recycling full tanks of refrigerant is rec-

ommended.

1. Make certain both valves on recovery tank are open.

2. Turm on “Recycling” switch. Recycling solenoid will be
energized.

3. Depress start switch. Compressor will start, and “Recycling
On"” light will come. Refrigerant will be seen going through
moisture indicator at start up. The sight glass will not com-
pletely fill with refrigerant.

4. Allow the station to operate until moisture indicator turns
green. If moisture indicator does not turn green after 40
minutes, remove and replace filter.

5. After recycling for approximately 5 minutes, check air purge

indicator. If green pointer on air purge indicator leads red
pointer by more than 10 psi (2 small divisions), bleed tank
through air purge valve on the back of unit until both point-
ers are equal. Repeat as necessary.
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Low pressure \ Compressor
gauge AN High
From _ _ N /
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pressure gauge

—_——

To condenser

Additional
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{open)

L High pressure valve
{open)

—101.3 kPs
{~1,013mbar,
—760 mmHg,

X . —29.82 inHg)

Low pressure

valve cock

[LO] (close} i g
Tolow To

service pump

valve valve
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pressure vacuum pressure
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High pressure
valve cock
[HI] (close)

Sight glass

Outlet
valve
{close)

Outlet
valve
(slowly
open)

Inlet valve (slowly open)

RHA677B|

Evacuation

EVACUATION PROCEDURE

1. Completely tighten low pressure and high pressure adapter
valves.

2. Open high and low pressure valves of manifold gauge set
and additional valve.

3. Run vacuum pump.

4. Perform evacuation for more than five minutes to stabilize
the vacuum inside the system. Check to ensure that the low
pressure gauge indicates —98.6 to —101.3 kPa (—986 to
—1,013 mbar, —740 to —760 mmHg, —29.13 to —29.92
inHg).

5. Shut off high and low pressure valves and additional valve.

CHECKING AIRTIGHTNESS

1. Shut off high and low pressure valves and additional valve,
and leave the system as it is for 5 to 10 minutes.

2. Make sure that the needie of low pressure gauge will not
move back toward atmospheric pressure side (gauge pres-
sure 0).

if any reverse movement is noted, it indicates poor system air-

tightness. Service the system until airtightness is complete. i

pressure changes approx. 13.3 kPa (133 mbar, 100 mmHg, 3.94

inHg) in 10 minutes, the refrigerant in the system will be

exhausted in about one month.

EVACUATION

If no abnormality is found during airtightness check, perform
evacuation again for more than 20 minutes.

Run vacuum pump.

Open high and low pressure valve and additional valve.
Evacuate for more than 20 minutes.

Close high and low pressure valves and additional valve.

hwp~

Charging Refrigerant

SETTING OF CHARGING CYLINDER

1. Make sure that inlet and outlet valves of charging cylinder
are closed.

2. Slowly open liquid line valve of refrigerant tank.

3. Slowly open inlet valve of charging cylinder.

The refrigerant will flow into the sight glass of charging cylin-

der as inlet valve is opened.
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Vent valve
(slowly open)

RHAE78B|

RHAE79B|

RHA5808B

Charging Refrigerant (Cont’d)

4. Siowly open upper vent valve to release pressure from
charging cylinder. While doing so, continue charging until
required amount of refrigerant is reached.

The refrigerant volume changes with temperature and pres-

sure. It is necessary to charge refrigerant with a little more than

required amount (indicated on sight glass).

5. Close inlet valve and upper vent vaive of charging cylinder.

6. Turn on heater switch (charging cylinder is provided with a
heater).

The refrigerant charging time can be reduced by heating refrig-
erant to increase its pressure. In this case, do not allow the
pressure in cylinder to rise higher than 1,030 kPa (10.30 bar,
10.5 kg/cm?, 150 psi). (If pressure rises above this level, tumn off
the heater.) The pressure in the charging cylinder can be mea-
sured by upper pressure gauge.

SETTING OF FLOW METER

1. Rotate charging cylinder main body until scale for R12 is at
the correct position on sight glass.

2. Read charging cylinder pressure gauge.

3. Rotate charging cylinder so that scale of charging cylinder
agrees with pressure value indicated on pressure gauge.
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ﬁefrigerant level
after charging

RHA&81B
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RHA602B|
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Charging Refrigerant (Cont’d)
CALCULATING CHARGING AMOUNT OF
REFRIGERANT

1. Record the amount of refrigerant in the sight glass before
charging.

2. Subtract the required amount of refrigerant (charge quan-
tity specified for the vehicle) from the amount of refrigerant
recorded in step 1. Charge refrigerant into the system until
the remaining value equals to the value indicated on the
sight glass.

Example:

Level in sight glass: 3 Ib 8 oz

Charge specification (from service manual) 2.0 - 2.4 Ib.

Calculate charge quantity into Ib and oz as follows: 1 Ib = 16

0z,and0.1lb = 1.6 0z, sothat2.0lb = 32 0z,2.41b = 32 +

(4 x 1.6) = 32 + 6.4 = 38.4, round off to 38. Therefore our

charge quantity will be between 32 and 38 0z, or 2 Ib 0 oz to 2

Ib 6 oz. Subtract 2 Ib 6 oz from level in sight glass (3 Ib 8 0z)

= 11lb 2 oz.

This will be our ending point.

If a flow meter is not available, the amount of charged refriger-
ant also can be determined by subtracting the weight of the
canister measured after charging from its weight measured
before charging.

PRELIMINARY CHARGING OF REFRIGERANT

1. Open outlet valve of charging cylinder.

2. Slowly open high pressure side valve of manifold gauge to
charge refrigerant from the high pressure side.

3. Close high pressure valve after charging approx. 200 g
(7.05 oz) refrigerant.

CAUTION:

The refrigerant in charging cylinder is kept in liquid state, so the

refrigerant should be charged from high pressure side. Do not

start engine with high pressure valve kept open.
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Gas leak detector

/ To pipe joint

RHA601B|
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Pressure in high
pressure line
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RHAB04B!

Charging Refrigerant (Cont’d)
PRELIMINARY CHECK FOR REFRIGERANT LEAKS

1. Make sure that the gauge manifold valve is closed.

2. Check for refrigerant leak from each connector in the sys-
tem using the leak detector.

At this point, the pressure in the system is not high. Only large

amounts of refrigerant leak due to loose pipe joints, etc. can be

detected.

CHARGING REFRIGERANT

1. Slowly open high pressure valve of manifold gauge, and
charge calculate amount of refrigerant in “CALCULATING
CHARGING AMOUNT OF REFRIGERANT".

CAUTION:

The refrigerant in charging cylinder is kept in liquid state, so the

refrigerant should be charged from high pressure side. Do not

start engine with high pressure valve kept open.

Close high pressure valve of manifold gauge.

Make sure that the calculated amount of refrigerant

remains in sight glass.

Close charging cylinder outlet valve.

Turn off heater if it is on (when using heater equipped).

ok b

Inspection for Refrigerant Leaks

WORK PROCEDURE

To facilitate inspection for refrigerant leaks, establish the follow-
ing conditions:

e Start engine.

Run air conditioner.

Set blower fan control to MAX.

Set temperature control to FULL COLD.

Run the refrigerant system for more than 5 minutes after
setting the above-mentioned conditions (to circulate refrig-
erant through the system).

Refrigerant leaks should be checked immediately after stop-
ping engine, beginning with high pressure line, using a gas
leak detector. This is because the pressure in high pressure
line drops gradually after refrigerant circulation stops while the
pressure in low pressure line rises gradually as shown in the
graph at left. Leaks can be detected easily when pressure is
high.
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Example: Cooling unit

Low-pressure

(Suction)
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RHA607B|
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I

L High pressure valve
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recycling
equipment

Additional valve

SHA890C|

Inspection for Refrigerant Leaks (Cont’d)

To prevent detecting errors, make sure that there is no refrig-
erant vapor or tobacco smoke in the vehicle vicinity. It is also
necessary to shield vehicle from wind so that leaking refriger-
ant is not blown away.

INSPECTION POINTS

Check carefully each tube joint. To check, wipe the portion to
be checked with waste cloth, and move tester probe all around
the joint.

Compressor

Check shaft seals and bolt holes, and also around magnet
clutch.

Liquid tank
Check pressure valve, safety valve and fusible plug mounts.

Service valve

Check all around service valves.

Ensure that valve core is not loose.

Service valve caps, must be attached to valves (to prevent
leak).

Also check that there are no foreign objects inside caps.

Inside of cooling unit

To check, insert leak tester probe into drain hose immediately
after stopping engine. (Keep probe inserted for more than 10
seconds.)

Removal of Service Tools

1. Completely loosen adapter valves of low pressure and high
pressure lines.

Close additional valve and remove center hose from charg-
ing cylinder.

Connect center hose to refrigerant recycling equipment.
Open additional valve and both valves on gauge manifold.
Capture refrigerant in charging system.

After recovering refrigerant, remove adapter valves from
on-car service valves.

SUAL N
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Confirmation of Amount of Charged Refrigerant
The amount of refrigerant charged into the system can be
observed through the sight glass by watching the flow of the
refrigerant and by reading the high pressure and low pressure
manifold gauges under the following conditions:
CONDITIONS

WORK PROCEDURE

Engine speed: Approx. 1,500 rpm

\4

Doors:
Close completely.
Window glasses:
Close completely.
Intake lever position:
RECIRC
Mode lever position:
VENT
Blower fan:
HI
TEMP control:
Optional (Set so that intake air temperature is 30 to
35°C (86 to 95°F).
A/C switch:
ON
Engine speed:
Approx. 1,500 rpm

After warming up engine, adjust intake air temperature to 30 to 35°C (86 to 95°F).
Wait until high pressure is stabilized at approx. 1,471 kPa (14.7 bar, 15 kg/cm?, 213 psi).*1

Y
Check the sight glass of the refrigerant system.”2
Touch the high and low pressure tubes of the
system to get an idea of the temperature.

v

Check to see whether the refrigerant N.G.

*1: Cover the entire condenser until the required pressure is indicated.

*2: Refer to sight glass inspection.

If white clouding or bubbles are found:

is free of white clouding and bubbles.

O.K.

Y

Charged amount of refrigerant is O.K.

A4
Recover the refrigerant from the A/C system.
Recharge the system to specification using an
accurate refrigerant measuring device.

HA-29



DISCHARGING, EVACUATING, CHARGING AND CHECKING

Confirmation of Amount of Charged Refrigerant
(Cont'd)

Amount of
charge

Check item

Appropriate

Refrigerant is insufficient

Aimost no refrigerant

Overcharged, or
air in system

Temperature of high and
low pressure pipes

High pressure side is hot
while low pressure side is
cold.

High pressure side is
warm and iow pressure
side is somewhat cold.

No difference is felt
between high and low
presser sides.

High pressure side is very
hot.

Flow of refrigerant viewed
through sight glass

Mostly transparent.
Occasionally some bub-
bles are seen when
engine rpm is increased
or decreased.

b
C

\

Bubbles are always flow-
ing. Refrigerant is cloudy.

Nothing is visible.

If overcharged, no bub-
bles are seen. If there is
air in the system, large
bubbles are seen.

Pressure

Normal high pressure:
1,373 - 1,765 kPa
(13.7 - 17.7 bar,

14 - 18 kg/cm?,
199 - 256 psi)

Normal low pressure:
147 - 294 kPa
(1.47 - 2.94 bar,

1.5 - 3 kg/em?,
21 - 43 psi)

Both high and low pres-
sure values are insuffi-
cient.

High pressure value is
very small.

Both high and low pres-
sure values are exces-
sive.

Action to take

Bubbles may be gener-
ated when the receiver
drier strainer is clogged,
or when the expansion
valve is opened exces-
sively.

Add refrigerant after
checking for leaks.

Check the refrigerant sys-
tem.

Stop the compressor and
extract excessive refriger-
ant. If air is found,
evacuate, then charge the
specified amount of refrig-
erant.

CAUTION:

The condition of bubbles seen through the sight glass as well
as the intake and discharge pressures are influenced by the
ambient temperature, wind velocity, weather, and by the air
temperature in front of the condenser, etc.
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SERVICE PROCEDURES

Refrigerant Lines
SR20DE ENGINE — L.H.D. MODELS

¢ Refer to “Precautions for Refrigerant Connection” on page

HA-3.

Cooling
unit (Front)

service valve

High-pressure
(Discharge)

Condenser service vaive

Cooling unit (Rear)

{0 (rigntening torque)
] wwrench size)
[ (©-ring size}

Liquid tank & :N-mkg-m. ft-b)
[Al 10-2001.0-2.0,7-14)
15-25(1.5-2.5, 11 - 18)
[c] 20-2920-3.0,14-22)
[D] 7.3-9.6(0.74-0.98,5.4-7.1)
[E] 4.4-58(0.45-059,3.3-4.3)
12-14(1.2-1.4,9-10)
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SERVICE PROCEDURES

Refrigerant Lines

SR20DE ENGINE — R.H.D. MODELS

o Refer to “Precautions for Refrigerant Connection’ on page
HA-3.

Cooling unit (Rear)

Cooling unit
(Front)

(Discharge)
service vaive

High-pressure 2l 2]
[ fe
R

Dual-pressure switch Ny S 7

Low-pressure '\"‘\ >
(Suction)
service valve &
157 T
N

i)

Liquid tank =

D (Tightening torque)

Z]Z] [0 wrench size)

{E) O (O-ring size)

Condenser

© :N-mkg-m, ft-ib)
[A] 10-2001.0-2.0,7-14)
15-25(1.5-2.5, 11 - 18)
20-29(2.0-3.0, 14 - 22)
[B] 7.3-9.6(0.74-0.98,5.4-7.1)
[E] 44-58(0.45-0.59,3.3-4.3)
[F] 12-14012-14,9-10)

. RHA412D
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SERVICE PROCEDURES

Refrigerant Lines

GA16DE ENGINE — L.H.D. MODELS
¢ Refer to “Precautions for Refrigerant Connection” on page

HA-3.
3]
(2
Cooling unit
(Front)
@El Blind cap
- High-pressure Compressor
:—;l\"vct::::)ssure (Discharge) E @
service val service valve
4 ve @
el

< ~ Dual-pres:

18l
: Sure : X
switch //

{71 (rigntening torque)

DD {Wrench size)
[0 (O-ring size)
'_'E B :N-mkg-m, ft-Ib)
' ] [A] 10-20(1.0-2.0,7-14)
Liquid tank 15-25(1.5-2.5,11-18)
[€] 20-290@.0-3.0.14-22)
[D] 73-9.6(0.74-098,54-7.1)
[E] 4.4-58(0.45-059,3.3-4.3)
[F] 12-14(12-1.4,9-10

RHA413D
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SERVICE PROCEDURES

Refrigerant Lines

GA16DE ENGINE — R.H.D. MODELS

o Refer to “Precautions for Refrigerant Connection” on page
HA-3.

Cooling unit
(Front)

Low-pressure

{Suction)
service valve
Dual pressure @
E switch
High-pr
oy s
== Service valve @
Liquid tank
[0 (mightening torque)
Condenser DD (Wrench size)
[J (o-ring size)
[ :N-mkg-m, ft-Ib)
Al 10-20(1.0-2.0,7-14).
15-25(1.5-25, 11 - 18)
[€] 20-20(2.0-3.0,14-22)
[B] 7.3-9.6(0.74-098,54-7.1)
[E] 4.4-580.45-059, 33-4.3)
[F] 12-14(1.2-1.4,9-10)

RHA414D
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SERVICE PROCEDURES

Refrigerant Lines
LD20Il ENGINE — L.H.D.

MODELS

¢ Refer to “Precautions for Refrigerant Connection” on page

HA-3.

By

Cooling unit
(Front)

High-pressure
(Discharge)

service valve
Compressor

Low-pressure
(Suction)
service valve

Condenser

Liquid tank

HA-35

VAR

EEEEEEd 050

) —

i = e Solencid valve

~

(Tightening torque)
{Wrench size}
(O-ring size)

: N-m (kg-m, ft-ib)
10-20(1.0-2.0,7 - 14)
15-25(1.5-2.5,11 - 18)
20-29(2.0-3.0,14-22)
7.3-9.6(0.74-0.98,5.4 - 7.1)
4.4-5.8(0.45-0.59, 3.3 -4.3)
12-14(1.2-1.4,9-10)

RHA415D




SERVICE PROCEDURES

Refrigerant Lines
LD20ll ENGINE — R.H.D. MODELS

o Refer to “Precautions for Refrigerant Connection” on page

HA-3.

Cooling unit (Rear)

Cooling unit

Front
Low-pressure @ >
(Suction) - @
service valve ?——y

l Soler;old valve
" - Compressor @

High-pressure
(Discharge)
Service valve

Liquid tank

Condenser

[] (vightening torque)

I wrench size)

[ (O-ring size)

B :N-mkg-m, ft-ib)

[a] 10-20(1.0-2.0,7-14)
15-25(1.5-2.5, 11 - 18)
[E] 20-29(2.0-3.0,14-22)
[B) 7.3-96(.74-0.98,54-7.1)
[E] 4.4-58(0.45-0.59,3.3-4.3)
[F] 12-140.2-1.4,9-10) -
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SERVICE PROCEDURES

Compressor Mounting

Mso-u(sn-c.t,u-so%

[C) : Nem (kg-m, ft-Ib)

[C] s0 - 68
(5.1 - 6.9, 37 - 50)

SHA258D
GA 16 DE ENGINE
Y [0 37~50 (3.8~51, 28-37)
NG %s/ 0] 57-s08-51
) ﬂ., @ § 8

Locknut —___ ® ©

V-2 @ g é\

(1.9~2.2, 14 - 16)

[ s7~50 (3.8~5.1, 28-37)
[O] a7~50 (3.8~5.1, 28-37)
[O] : Nm (kg-m, ft-Ib)

RHA417D
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SERVICE PROCEDURES

LD20 engine model
\\\k,s
Lock nut
18-25
(1.8-2.6, 13-19)

Tension pulley

36- 50
3.7-51,27-37)

[ : N-m (kg-m, ft-ib)

[ 36-50
SHA761B

(3.7-51,27-37)

Belt Tension
o Refer to MA section.

Fast Idle Control Device (F.I.C.D.)
o Refer to EF & EC section.
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SERVICE PROCEDURES

— Intake unh
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Wlper motorD
assembly =N

Spare g 1a418D

A 7 ] A \pearvaed——

fa At

=

D)

Il

=
O

NS

Hoodiock stay
S

Condenser

RHA419D|

Intake Unit

REPLACEMENT

Before starting the removal operation, remove the spare tire
and wiper motor assembly.

Condenser

REPLACEMENT

When replacing the condenser, the following procedures are

suggested to take.

1. Remove the bumper completely by removing six (6) screws
and four (4) nuts.

2. Remove the radiator grille and air baffle.

3. Finally remove the hoodlock stay.
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COMPRESSOR OIL — Checking and Adjusting

START

'

Lubrication Oil

SUNISO 5GS or equivalent
Maintenance of Oil Quantity in Compressor

The oil used to lubricate the compressor circulates through the
system with the refrigerant. Whenever any component of the
system is replaced or a large amount of gas leakage occurs,
add oil to the compressor to maintain the specified amount.

If oil quantity is not maintained properly, the following malfunc-
tions may result:

o Lack of oil: May lead to a seized compressor

o Excessive oil: Inadequate cooling (thermal exchange

impeded)
Checking and Adjusting

Adjust the oil quantity according to the flowchart shown below.

Can oil return operation be performed?

® A/C system works properly.

® There is no evidence of a large amount of oil
leakage. :

Yes | Perform oil return operation, proceeding as follows:

No

Y

Should the compressor be replaced?

No Yes

1. Start engine, and set the foliowing conditions:
o Test condition
Engine speed: idiing to 1,200 rpm
A/C or AUTO switch: ON
Blower speed: Max. position
Temp. control:  Optional [Set so that intake air temperature is 25 to 33°C
(77 to 86°F).]

2. Next item is for Variable Displacement Wobble Plate Type compressor.
Connect the manifold gauge, and check, that the high pressure side pres-
sure is 588 kPa (6 kg/cm?, 85 psi) or higher.

If less than the reference level, attach a cover tothe front face of the con-
denser to raise the pressure.

3. Perform oil return operating for about 10 minutes.

4. Stop engine.

Y

CAUTION:
If excessive oil leakage is noted, do not perform the oil return operation.
®

{Go to next page.)

Is there any part to be replaced?

(Evaporator, condenser, liquid tak or in case
there is evidence of a large amount of oil leak-
age.)

Yes | After replacing any of the following major components of the system, be sure

No

\ 4

Carry out the A/C performance test.

v

to add the correct amount of oil to the system.
Amount of oil to be added

Qil to be added to system
Part replaced Amount of oil Ratio Remarks
m{ (US fl oz. Imp fl 0z) (%)
Evaporator 45-75(1.5-25, 1.6 - 2.6) 30 —
Condenser 30-50(1.0-1.7,1.1-1.8) 20 —
Liquid tank 15.25(0.5-08,05-08) | 10 |Addif compressoris
not replaced*1

In case of refrig- 30-50(1.0-1.7,1.1-1.8) — Large leak
erant leak — Small leak*2

*1) If compressor is replaced, addition of oil is included in the flow chart.

*2) if refrigerant leak is small, no addition of oil is needed. “Ratio” in this table
indicated the ratio of added oil to the overall amouint of oil needed in the
system.
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COMPRESSOR OIL — Checking and Adjusting

®

l

Checking and Adjusting (Cont’'d)

Remove compressor oil from the new compressor according to the following
table so that the remaining amount of oil in the new compressor is equal to the
amount of recollected oil in the removed compressor.

Unit: m{ (imp fl 0z)

Oil quantity contained in
new compressor

Amount of col-
lected oil

Amount of oil
extracted from
new compres-

sor
200 (7.0) —
[Amount col-
70 (2.5) or over
DKV14C | 200 (7.0) @) lected + 20
(0.7)]
Rota Below 70 (2.5) 110 (3.9)
o} -]
P 200 (7.0 —
[Amount col-
NVR140 200 (7.0) 90 (3.2) or over lected + 20
NVR140S : ©0.7)]
“Below 90 (3.2) 90 (3.2)
200 (7.0) —
130 (4.6) or [Amount col-
DKS16H over lected + 20
200 (7.0
Swash plate DKS16N ) ©.7)]
type Below 130
4.6) 70 (2.5)
MJS170
MJS130 150 (5.3) —_— 80 (2.8)
200 (7.0) —
[Amount col-
120 (4.2)
Wobble plate DCW17 200 (7.0 lected + 20
type 0) 0.7))
Below 120
4.2) 70 (2.5)

Precharged amount of oil for some models differ from figures listed above.
Refer to S.D.S. of each model when servicing compressor oil

A

Is it necessary to replace any parts other than com-

pressor?

Yes

Removed compressor

Ol to be extracted
Ol collected by oil return operation

RHA065D

No

y

Perform performance test. Refer to performance

test. (HA-49)

If the result of performance test is N.G., carry out oil <
return operation again, and check the oil quantily.

Add oil according to the oil management table for
major equipment. Refer to oil management stan-
dard.
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COMPRESSOR OIL — Checking and Adjusting

Oil Management Standard for Major Equipment

When any major unit of the air conditioner has been replaced,
add the following amount of oil.

Amount of oil to be added

Major unit Remarks
m{(imp fl 0z) Percent (%)*1
Cooling unit, evaporator 45 -75 (1.6 - 2.6) 30 Add compressor oil little by
Condenser 30-50(1.1-1.8) 20 little from the low pressure
Liquid tank 15 - 25 (0.5 - 0.9) 10 side of the system cycle.

In case of refrigerant leak

Add if large of oil leak is indi-

30-50(1.1-1.8) — cated.*2

Addition of oil is not required
if no oil leak is indicated.

*1: The percentage of the total amount of system oil
*2: Sudden leakage of refrigerant due to fusion of a fusible plug, opening of a relief valve, or damage of a component may

accompany oil leak.

Compressor Oil

The recommended brand of compressor oil for a car air condi-
tioner system is shown below. For the oil quantity, refer to the
section “Checking and Adjusting”.

SUNISO 5GS or equivalent
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COMPRESSOR — Model DKS-16H (ZEXEL make)

Screw

@

Lock washer -

Lock nut
[C) 34 - 39 (3.5 - 4.0, 25 - 29)
Shaft nut

Clutch disc —\
14 - 16

(14 - 16, 10 - 12)

Adjusting shim

[O}: Nem (kg-m, ft-Ib)

Magnet coil—\

5-6(0.5-06, 36 -43)
Pulley

N
\

RHA498C
Compressor Clutch
Kv99231010 REMOVAL
e When removing shaft nut, hold clutch disc with clutch disc
wrench.

RHA8998B|

KVv99232022

Kv99231010

RHA474A)

Using clutch disc pulier, clutch disc can be removed eas-
ily.

SHA900B

Bend down pawl of lock washer.
When removing pulley, remove lock nut with nut wrench.
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COMPRESSOR — Model DKS-16H (ZEXEL make)

Compressor Clutch (Cont’'d)

e Remove the pulley by hand. If difficult, use puller pilot.

KVv99233040

SHA700B|

INSPECTION

Clutch disc: If the contact surface shows signs of damage due
Pulley Coil to excessive heat, the drive plate and pulley should be
replaced. ,

Pulley: Check the appearance of the pulley assembly. If the
contact surface of the pulley shows signs of excessive groov-
ing due to slippage, both the pulley and drive plate should be
replaced. The contact surfaces of the pulley assembly should
be cleaned with a suitable solvent before reinstallation.

Coil: Check coil for loose connection or cracked insulation.

SHA703B

INSTALLATION

Kv99234160 o Install the key in the keyway on the compressor drive shaft.

¢ Install the coil to compressor (lead wire up) and tighten the
mounting screws.

e Install the lead wire with its holder into the hold.

SHA704B
e Install lock washer and nut with nut wrench.
e Bend one pawl of the lock washer up against the nut to
prevent the nut from loosening.
SHA705B
0.3-0.6 mm o Check to ensure that the clutch clearance is between 0.3
(0.012 - 0.024 in) to 0.6 mm (0.012 to 0.024 in). Adjust the clearance using

shim(s) as necessary.

BREAK-IN OPERATION

When replacing compressor clutch assembly, do not forget
break-in operation, accomplished by engaging and disengaging
the clutch about thirty times.

Break-in operation raises the level of transmitted torque.

SHA707B
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DIAGNOSES — Overall System

WORK FLOW

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

CHECK IN

<

Y

LISTEN TO CUSTOMER COMPLAINT AND CONFIRM BY
PERFORMING OPERATIONAL CHECK.

Can be
confirmed

Cannot be
y confirmed

Reference item

Y

EDUCATE CUSTOMER ON
CORRECT OPERATION OF
SYSTEM.

FIRM.

LISTEN TO CUSTOMER COMPLAINTS AND CON-

a

Symptom Chart
{See page HA-56)

v

RELATED TO EACH SYM

INVESTIGATE ITEMS YOU SHOULD CARRY OUT

PTOM.

\4

» PART(S)

ELIMINATE GOOD SYSTEM(SY

a

Symptom Chart
(See page HA-56)

Y

AND GROUND CIRCUITS

e Diagnostic Pro-
cedure(s) (See
pages HA-71-83)

e Circuit Diagram
for Quick Pin-
point Check (See
pages HA-61-63)

CHECK MAIN POWER SUPPLY

f 3

Preliminary Check
(See pages HA-57-
58)

\4

ELECTRICALLY.

ELIMINATE GOOD PART(S)/
HARNESS(ES)/CONNECTOR(S)

Main Power Supply
and Ground Circuit
Check

(See pages HA-70)

v

Malfunctioning
harness(es)/connector(s)

R

Malfunctioning part(s)

l

INSPECT EACH COMPO-
NENT.

'y

Harness Layout for
A/C System

(See pages HA-59-
60)

\4
REPAIR. REPAIR/REPLACE.
! !
FINAL CHECK
N.G. O.K.
\d
CHECK OUT

HA-45

Electrical Compo-
nents Inspection
(See pages HA-83-
84)




DIAGNOSES — Overall System
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RHA422D

Operational Check

The purpose of the operational check is to confirm that the
system is as it should be. The systems which will be checked
are the blower, mode (discharge air), intake air, temperature
decrease, temperature increase and A/C switch.

CONDITIONS:

Engine running and at normal operating temperature.

PROCEDURE:

1.
1)

2)
3)

4)

9)

Check blower

Slide FAN lever to 1.

Biower should operate at speed 1.

Then slide lever to speed 1 or 2.

Continue checking blower speed until all speeds are
checked.

Leave blower on speed 3 or 4.

Check discharge air.

Slide mode lever to # position.

Confirm that all discharae air comes out of face vents.
Slide mode lever to :j position.

Confirm that discharge air comes out of face vents and foot
vents.

Slide mode lever to J position.

Confirm that discharge air comes out of foot vents, with
some air from defroster vents.

Slide mode lever to W position.

Confirm that discharge air comes out of foot vents with
some air from defroster vents.

Slide mode lever to g position.

10) Confirm that all discharge air comes out of defroster vents.

Check air recirculation

Slide intake lever to gy position.
Listen for intake door position change (you should hear
sound change slightly).
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DIAGNOSES — Overall System
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RHA424D

y

HLA425D

® O

I Rear Heater switch

RHA426D|

—t—

RHA427D)

Operational Check (Cont’d)
4, Check temperature decrease

1) Slide temperature lever to full cold.
2) Check for cold air at discharge air outlets.

5. Check temperature increase

1) Slide temperature lever to full hot.
2) Check for hot air at discharge air outlets.

6. Check A/C switch

Move fan control lever to the desired position (1 to 4) and press
air conditioner button to turn ON air conditioner. Indicator light
will come on when air conditioner is ON.

PROCEDURE:
1. Check blower

1) Press Rear Heater switch and then slide Rear FAN lever to
1.

2) Then slide lever to speed 1 or 2.

3) Continue checking blower speed until all speeds are
checked.

4) Leave blower on speed 3 or 4.

2. Check discharge air

1) Slide mode lever to ¢# position.

2) Confirm that all discharge air comes out of rear vent ducts,
located in the middle of ceiling.

3) Slide mode lever to the middle position between :j and

Confirm that all discharge air comes out of rear vent ducts
and rear foot ducts.

4) Slide mode lever to (§ position.
Confirm that all discharge air comes out of rear vent ducts.
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DIAGNOSES — Overall System
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Operational Check (Cont’d)
3. Check temperature decrease

1) Slide temperature lever to full cold.
2) Check for cold air at discharge air outlets.

4. Check temperature increase

1) Slide temperature lever to full hot.
2) Check for hot air at discharge air outlets.

5. Check A/C switch

Move fan control lever to the desired position (1 to 4) and press
air conditioner button to turn ON air conditioner. Indicator light
will come on when air conditioner is ON.
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DIAGNOSES — Overall System

Performance Chart

TEST CONDITION

For Auto Air Conditioner, before conducting performance test,
disconnect ambient sensor hamess connector and make short
circuit using jumper cable.
Testing must be performed as follows:

Vehicle location: Indoors or in the shade (in a well venti-

lated place)

Doors: Closed

Door window: Open (Front driver side only)

Hood: Open

Front & rear TEMP.: Max. cold

Front & rear discharge air: Ventilation

REC switch: (Recirculation) set

Front & rear fan position: Max. position

Engine speed: 1,500 rpm

Time required before starting testing after air conditioner

starts operating: More than 10 minutes

TEST READING
Recirculating-to-discharge air temperature table
Inside air (Recirculating air) Discharge air température at center ventilator
at blower assembly inlet °C (°F)
Relative humidity Air temperature
% °C (°F) Front Rear
20 (68) 8.2 - 9.8 (47 - 50) 8.2 - 10.3 (47 - 51)
25 (77) 12.8 - 14.4 (55 - 58) 12.6 - 14.7 (55 - 58)
50 - 60 30 (86) 17.4 - 19.1 (63 - 66) 17.0 - 19.1 (63 - 66)
35 (95) 22.0 - 23.7 (72 - 75) 21.4-235(71-74)
40 (104) 26.6 - 28.4 (80 - 83) 25.8 - 27.9 (78 - 82)
20 (68) 9.8 - 11.6 (50 - 53) 10.3 - 12.5 (51 - 55)
25 (77) 14.4 - 16.2 (58 - 61) 14.7 - 16.9 (58 - 62)
60 - 70 30 (86) 19.1 - 20.8 (66 - 69) 19.1 - 21.4 (66 - 71)
35 (95) 23.7 - 25.4 (75 - 78) 23.5-25.8 (74 - 78)
40 (104) 28.4 - 30.0 (83 - 86) 27.9 - 30.3 (82 - 87)
Ambient air temperature-to-compressor pressure table
Ambient air
Relative | Air tem- High-pressure (Discharge side) Low-pressure (Suction side)
humidity | perature kPa (bar, kg/cm?, psi) kPa (bar, kg/cm?, psi)
% °C (°F)
20 (68) | 932- 1,138 (2.32 - 11.38, 95 - 11.6, 135 - 165) | 1000 2403 ( '863:;42;;03’ 19245, 27.0-
25 (77) 1,147 - 1,353 (11.47 - 13.53, 11.7 - 13.8, 166 - 235.4 - 289.3 (2.354 - 2.893, 2.4 - 2.95, 34.1 -
196) 41.9)
1,363 - 1,569 (13.63 - 15.69, 13.9 - 16.0, 198 - 279.5 - 333.4 (2.795 - 3.334, 2.85 - 3.4, 40.5 -
50 - 70 | 30 (86) 228) 48.3)
35 (95) 1,569 - 1,785 (15.69 - 17.85, 16.0 - 18.2, 228 - 328.5 - 382.5 (3.285 - 3.825, 3.35 - 3.9, 47.6 -
259) 55.5)
1,785 - 2,001 (17.85 - 20.01, 18.2 - 20.4, 259 - 372.7 - 426.6 (3.727 - 4.266, 3.8 - 4.35, 54.0 -
40 (104) 290) 61.9)
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Performance Test Diagnoses
INSUFFICIENT COOLING
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DIAGNOSES —

Overall System

Performance Test Diagnoses (Cont'd)
TROUBLE DIAGNOSES FOR ABNORMAL PRESSURE

Whenever abnormal pressure of high and/or low sides of the system is noted, diagnosis must be con-
ducted by using a manifold gauge. The large-line zone on the gauge scale (see illustrations.) shown in
the following table refers to the standard (normal) pressure range for the corresponding pressure side
(high or low). Since the standard (normal) pressure, however, differs from vehicle to vehicle, refer to the
“Ambient Temperature-Pressure Characteristics” chart.

Pressure measurements are effective only when ambient temperature is in the range indicated under
the heading “INSPECTION DATA (2) Measurement of compressor’s high and low pressures”.

Gauge indication

Refrigerant cycle

Probable cause

Corrective action

Both high- and low-pressure

sides are too high.

AC358A

e Pressure is reduced soon
after water is splashed on
condenser.

e No air bubbles appear in
sight glass when pressure
is reduced.

Excessive refrigerant charge
in refrigeration cycle

Reduce refrigerant until spec-
ified pressure is obtained.

Air suction by radiator or con-
denser fan is insufficient.

Insufficient condenser cooling
performance
!
@ Condenser fins are
clogged.
@ Improper rotation of radi-
ator fan or condenser fan

e Clean condenser.

e Check and repair radiator
or condenser fan as neces-
sary.

e Low-pressure pipe is not
cold.

e When compressor is
stopped high-pressure
value quickly drops by
approximately 196 kPa (2.0
bar, 2 kg/em?, 28 psi). It
then decreases gradually
thereafter.

Poor heat exchange in con-
denser

(After compressor operation
stops, high pressure
decreases too slowly.)

l

Air in refrigeration cycle

Evacuate repeatedly and
recharge system.

Engine tends to overheat.

Engine cooling systems mal-
function.

Check and repair each
engine cooling system.

e Areas near low-pressure
pipe connection and ser-
vice valves are consider-
ably cold compared with
areas near expansion valve
outlet or evaporator.

o Plates are sometimes cov-
ered with frost.

e Excessive liquid refrigerant
on low-pressure side
o Excessive refrigerant dis-
charge flow
e Expansion valve is open a
little compared with the
specification.
i
@ Improper thermal valve
installation
@ Improper expansion valve
adjustment

Replace expansion valve.
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DIAGNOSES —

Overall System

Performance Test Diagnoses (Cont’d)

Gauge indication

Refrigerant cycle

Probable cause

Corrective action

High-pressure side is too
high and low-pressure side is
too low.

[MOISTURE IN svsrﬁ|

AC360A

Upper side of condenser and
high-pressure side are hot,
however, liquid tank is not so
hot.

High-pressure tube or parts
located between compressor
and condenser are clogged
or crushed.

e Check and repair or
replace malfunctioning
parts.

e Check compressor oil for
contamination.

High-pressure side is too low
and low-pressure side is too
high.

AC356A

High and low-pressure sides
become equal soon after
compressor operation stops.

Compressor pressure opera-
tion is improper.

1
Damaged inside compressor
packings

Replace compressor.

No temperature difference
between high and low-pres-
sure sides

Compressor discharge
capacity does not change.
(Compressor stroke is set at
maximum.)

Replace compressor.

Both high- and low-pressure
sides are too low.

AC353A

e There is a big temperature
difference between liquid
tank outlet and inlet. Outlet
temperature is extremely
low.

¢ Liquid tank inlet and expan-
sion valve are frosted.

Liquid tank inside is clogged
a little.

e Replace liquid tank
e Check compressor oil for
contamination.

e Temperature of expansion
valve inlet is extremely low
as compared with areas
near liquid tank.

e Expansion valve inlet may
be frosted.

o Temperature difference
occurs somewhere in high-
pressure side

High-pressure pipe located
between liquid tank and
expansion valve is clogged.

e Check and repair malfunc-
tioning parts.

e Check compressor oil for
contamination.
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DIAGNOSES —

Overall System

Performance Test Diagnoses (Cont’d)

Gauge indication

Refrigerant cycle

Probable cause

Corrective action

Both high- and low-pressure
sides are too low.

AC353A

There is a big temperature
difference between expan-
sion valve inlet and outlet
while the valve itself is
frosted.

Expansion valve closes a

little compared with the spec-

ification.

!

(@ Improper expansion valve
adjustment

@ Malfunctioning thermal
valve

® Outlet and inlet may be
clogged.

e Remove foreign particles
by using compressed air.

e Check compressor oil for
contamination.

Areas near low-pressure pipe
connection and service valve
are extremely cold as com-
pared with areas near expan-
sion valve outlet and evapo-
rator.

Low-pressure pipe is clogged
or crushed.

e Check and repair malfunc-
tioning parts.

e Check compressor oil for
contamination.

Air flow volume is not enough
or is too low.

Evaporator is frozen.

!
Compressor discharge
capacity does not change.
(Compressor stroke is set at
maximum length.)

Replace compressor.

Low-pressure side some-
times becomes negative.

AC354A

® Air conditioning system
does not function and does
not cyclically cool the com-
partment air.

e The system constantly
functions for a certain
period of time after com-
pressor is stopped and
restarted.

Refrigerant does not dis-
charge cyclically.

!
Moisture is frozen at expan-
sion valve outlet and inlet.

!
Water is mixed with refriger-
ant.

e Drain water from refrigerant
or replace refrigerant.
e Replace liquid tank.
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Overall System

Performance Test Diagnoses (Cont’d)

Gauge indication

Refrigerant cycle

Probable cause

Corrective action

Low-pressure side becomes
negative

AC362A

Liquid tank or front/rear side
of expansion valve’s pipe is
frosted or dewed.

High-pressure side is closed
and refrigerant does not flow.
l
Expansion valve or liquid

tank is frosted.

After the system is left at

rest, start it again in order to

confirm whether or not prob-
lem is caused by water or
foreign particles.

o If the problem is due to
water, drain water from
refrigerant or replace refrig-
erant.

o If it is due to foreign
particles, remove expan-
sion valve and remove
them with dry and com-
pressed air.

o If either of the above meth-
ods cannot correct the
problem, replace expansion
valve.

e Replace liquid tank.

o Check compressor oil for
contamination.
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TROUBLE DIAGNOSES

Symptom Chart

DIAGNOSTIC TABLE
Prelimi- ! . Main Power Supply
PROCEDURE nary D'a9"°:;';p’°°°' and Ground Circuit | Electrical Components Inspection
check Check
S
@
[+ @ o [0 3 = [
~—|atI5]5|515 Elsl |28 il
IR ARAR AR s18|2|% 3|8
£l2|ls|8]8 S B|E|E| @ sls|2
°le|lsa|lalsa]a El5l 5|3 219 s
clElelele|lg|lolalalt 22|82 Slo |
£l1£18|18|18|8|5]8|5|ec|s|2]8 sl | e
$1518|5/5|5|<|zl<|5|5|5|3|8|5|%|¢
gle|ls|g|8|B|SIS|S|2]¢ % | S
c|la|la|la|d|a|&|L|S|E|E|2]|a|l&|S|&]L
Front A/C does not blow cold air. ® @] o O}l O ®) cjol o o)
Rear A/C does not blow cold air. ® @ @) O O
Front blower motor does not rotate. @ @ O O @)
Rear blower motor does not rotate.
Magnet clutch does not operate. ® O} 0 O o
Rear A/C solenoid valve does not operate. @ ol O @) O

(®, @: The number means checking order.

O: As for checking order, refer to each fiow chart. (It depends on mailfunctioning portion.)
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TROUBLE DIAGNOSES

PRELIMINARY CHECK 1

Front A/C does not blow cold air.

CHECK COMPRESSOR
BELT TENSION.
Refer to MA section.

f

N.G.

Preliminary Check

DOES AIR FLOW FROM

VENTS?

Condition

e Ignition switch, A/C switch, and
fan switch are ON.

e Mode lever is in VENT mode
and temperature lever is in full
cold position.

N.G.

| IS FRONT BLOWER MOTOR

O.K.

A

N.G. O.K.

A

Adijust or replace
compressor belt.

A 4

CHECK SIGHT GLASS.
Refer to “Checking Refriger-
ant Level” described in
DISCHARGING,
EVACUATING, CHARGING
AND CHECKING.

O.K. lN.G.

CHECK FOR
REFRIGERANT
LEAKS.

A

Go to Diagnostic Procedures
1and5.

CHECK COMPRESSOR OPERA-
TION.

O.K.

Y

CHECK REFRIGERATION
CYCLE PRESSURE WITH MANI-
FOLD GAUGE CONNECTED.
Refer to Performance Chart in
DIAGNOSES-Overall System.

lN.G. O.K.

Go to Performance
Test Diagnoses.

A

CHECK AIR MiX DOOR OPERA-
TION

N.G.

| OPERATING NORMALLY?

Yes

lNo

CHECK
BLOWER
MOTOR
OPERATION.
Go to Diag-
nostic Proce-
dure 2.

Y

CHECK FOR EVAPORATOR
COIL FREEZE UP.
Remove intake unit. Check if
evaporator freezes.

N.G.
(Freeze up)

O.K.
(Does not

v freeze up)

CHECK VEN-
TILATOR
DUCT FOR
AIR LEAKS.

A

CHECK THERMO CONTROL
AMP. OPERATION.

Refer to Electrical Components
Inspection in TROUBLE DIAG-
NOSES.

O.K.

A

CHECK THERMO CONTROL
AMP. OPERATION.

Refer to Electrical Components
Inspection.

HA-57

ADJUST AIR MIX DOOR

Refer to Control Cable and Rod
Adjustment in TROUBLE DIAG-
NOSES.




TROUBLE DIAGNOSES

Preliminary Check (Cont’d)
PRELIMINARY CHECK 2
REAR A/C does not blow cold air.

Does FRONT A/C OPERATE IN |N-G.| FRONT A/C IS

2

A NORMAL CONDITION? MALFUNCTIONING.

O.K.

Y
Go to Diagnostic Procedure 3
and 4.

HA-58



TROUBLE DIAGNOSES

Harmess Layout for A/C System

(47} PEAR HEATER SWITEH IFRONTI (N3 Front 1an gmteh
(s} REAR AT SWITCH (FRONT Fram &% smilat
b REAR A/G anianoe valvs fhsd) "hemno canirol erap.

Ernegirets ram harnpsi

(FF} Crmpreszar {EAMDE
Compneeant {LO2|

(1) Camprosewar [SAZODE RHD.
@ Camprapegr ([GREIDE _.H.O.

CAMPBArtMAT hariess

(B Dul-firessire namess (20 1 Frort &G reley

(7 Frang bhowar it (&3 -2 Front ngprar resay

(Exs Frunt 1 reaintar (3} -1 Front A/ reimy
-2 Fronat bhe=ater raday

HA-59
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TROUBLE DIAGNOSES

Harness Layout for A/C System (Cont’d)

D }? Rear A/C solenoid valve relay
™ - Rear heater relay
Rear healer switch (Rear)
m DN Rear fan resistor
@ T i N G2 Rear AC relay

D Rear blower motor
Rear blower motor relay (SR20DE only)

RHA432D

HA-60




TROUBLE DIAGNOSES
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Circuit Diagram for Quick Pinpoint Check

TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES _

Wiring Diagram
SR20DE

RADIATOR FAN MOTOR-1 RADIATOR FAN MOTOR-2

™ JVWT’WV]HE@? 1 ®: R HD models
P

RADIATOR FAN
bd l ‘L RADIS ©: L HDmodels
85 g 6 :1 =2= ; 4-door models

@0 %tg?:ﬁ @B @@; o @ @ ED): 5-door models

@ o
=l B® BH@ [P QD OFE D g, L e e

®

FUSIBLE LINK 22 &S 53 =3¢ a? oF of o}
CRR = ass @8 a e
= FUSE
BATTERY oD 3 /3 @
FUSE_AND 6B -
EUSELPEO 1 mox D — & e 208 le
§ ll-c olo g
: 2
UAL w
PRESSURE g AL
SWITCH B:us/s LG/B @ s
=)
- .
& 'Q

8
FRONT AIR V/RPU Lok
CONDI TIONER i . .
RELA vsB

=3
AMBIENT LGB
TCH % @Eonxt
o] 1
—

Imn
mo
»0O
»AZ
=<m=
x
(=]
wa wr

S M J
’ [Refer to las‘c page
(Front
| compartment (Foldout pa
Y 1 harness) L/B ~—H10—— LB
LAY ——#i0 —— LY
M® ——PUAW
g E M5 ——PU/W
— — J& —t— G/W —m—
= = () NI —— & ——
®@ LERTE T =
Bo0Y LEETTINTE R T
GROUND VR o —
LG/B—— J2 —-LG/B
To illamination GR/L—~ LI =4~OR/L
REAR HEATER sysytem -

SWLTCH (Rear)
)

(Body harness)

G.
@E‘“F:““ 15
HOTOR LR G/L

LG/B
L i
;L x
Fox >
;\\% 5 =8 oy BN
nJ-I-I o

BODY
GROUND
»ﬁgﬁfﬁ. L@ @by ® .LEJ s E®
P e IxXIx]
"A‘Iimlﬁ [@J L[X2]3]
—

L ;Eg%?
REAR D 574 Janm &) e
el E =) orove e e K= %

Dilers:
L
[ 3|
8

L/OR
L-R
Loy
L/B

LG/R
LW
LR
L/8
LsY

L/OR

b,

OFFT1 (21314 = 1
1 REAR REAR AIR  REAR AIR 20— .
2 O FAN RESISTOR CONDI TONER CONDITIONER
£ o REAR _ RELAY SOLENDID |3
& IBERLe HETOR ALY REAR AIR
S [e){e]le] RELAY CONDI TIONER
REAR FAN &WTTCRH SWITCH (Rear)
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TROUBLE DIAGNOSES

Wiring Diagram (Cont'd)

E.C. C. 5. CONTROL UNIT (Refer to EF&EC section.)

IGNITION SWITCH IGN[T[ON SWITCH
ACC or ON or START

L—I
Reter to- s POWER
FRONT FAN FRONT_AIR A
SWITCH COMBINATION ~ CONDITIONER |  FUPPLY ROUTING:
o Ee 2y ez NOFFTL213TZ METER SWITCH
s B T 33 {1
5 it »0 a3 [ VEHICLE D -
£ e SPEED H
2 s SENSOR D
5 QOO 110—69—012
a S TOIOI810 D
Al | (R s
EAN [u]
RESISTOR
@ FEH® )
LAW. o>aZ¥ o % >
EL/!\ ANANQY oN Sor E o\
LB ] 4 4
[(Wad a
3 REAR AIR
Al
®gwer a CONDI TIONER
? iy
FRONT BLOWER o)
MOTOR s
L/R
v Q
v [o]
7]
. &308l @
R B e)
B2 [& (g)
71 O
REAR AIR
CONDI TIONER
€OLENOID
. VALVE
e ¥ Do feT
REAR HEATER
SWITCH (Front)
OFF[ON
1 Q
21010
e
renfipe @
R/
[a G~DOR
(Main harness) [ '5";: g 5 [e]
J LG-R [ é
[ 71O
REAR HEATER
SWI1 TGH
SLOW OFF] HI
Lon & 5 BT
% e
’4 o
J 2
LR (T @
|
a/oR e B o)
{
SR L o\ To ilfumination

————*/ system

ol e
S
230 teos
0
@
G

o
: S
AR = ®: H RELAY
0]
Lo 0
5 is (Engine room
ine
o6 - narness No. 2 ®)
Q_ﬁeﬁ ?—@VB Y/8 ys8—L1
DI —© ©:@®
14l
s108t | meser St ®©w
L L] R cfer to last page L
H 053 111 | Foldout page. s COMPRESSOR
S % i
SN N
€7a J

— Y/B

&
[c)
REAR BLOWER
MOTOR

z s
THERMO CONTROL @
AMP.

—
J

/8 F.I.CD
SOLENOID
LG/B VALVE

bB {Engine room harness)
L/R

MHA139A
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TROUBLE DIAGNOSES _

Wiring Diagram (Cont’d)
GA16DE

IGNITION SWITCH [ | IGNITION SWITCH
E. C. C. S CONTROL UNIT ACC or ON ON or START
{Refer to EF&EC section.) J.
L L RO T B T T T T] FRONT
[ TR T T I I BLOWER
U ) MOTCR

—OR~

] FRONT
D FAN RESISTOR

FUSE BLOCK
(Refer to ~POWER
SUPPLY ROUTING~

) || in EL section. ) N
FRONT FAN
SWITCH 1J

R
T @

OFF[1 ]2
1 [8] | [ Fx roa¥
2 O LG/R——-———_— o b4 NN\ NNNN
3 R [ E;g N G JJ 333
4 | Q| H L/B @
5 [e][e][e] B L &
S D, 3
x (Blower
w @ sub ,
E% O—@I harness:
<:I ﬁa ] R
3
Zo= 1~ 6oL
2 LR
et N —
= ] Y t/‘!;
2 | s Z
]
2L @ b LAREL Y
ze o LGB
Iaa: m ]
£3 s=ag g \E:F
REAR HEATER @
5 Tg:F (ir‘ont) (Main harness)
1 Q
20010
3[ O
A o)
| g
l—‘.illD
o %
o 2
71 0O
LO JOFFTHL
s .
e
8 —
£ A &y }9 G/0R
® 5 !
|
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R = I
@ N Lb
I = — =558
P oy
RELAY g == H il
5] THE S M J
o2ahd |[Refer to iast page
@ ry ﬁz& D(TTT (Foldout page) .pJ 9
Y/6
? 8 DIODE FTTTT
§lo @ % @ '3
G L A >
= wv
z|2 (Engine room
S| 11 L w—] -L/R harness)
(6 6 @ H t;g% H--(® F.I.C.D
=(» 2 — . & [l SOLENOID
=4 H REAR_BLOWER VALVE
(2 1 v.a MOTOR (Sub harness) s
15 z O+ @ Ive—<32 O~718 7/5:9
2 g ® ®® |

®g g BE@®

BODY GROUND COMPRESSOR BODY GROUND
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TROUBLE DIAGNOSES

-
o

FUSIBLE LINK w
FUSE
o s s R v R i |

= FUSE AND
BaTTERY (@D EUZEFaPE® 1k mox

B

4ShA

Wiring Diagram (Cont’d)

DUAL
PRESSURE

AIR
CONDITIONER
SWITCH RELAY

=

o)

—_

RAOIATOR FAN RELAY
-1 -2

=y

RADIATOR FAN

MOTOR- L

p~——GY/R
PU
BR

RADIATOR FAN
MOTOR-2

S MoJ
[Refer to last page
(Foldout_page).]

Loy

LsB
¢z

Y8 —

Y/PU—

GrwW —
G

-

PU —

(Front
compartment harness)

@-w@}s

@
@ REAR BLOWER
MOTOR

(Body harness)

Q)L ¥

3R

REAR

—( LY
o|L8
H9|C7R

LoW

FAN
RESISTOR

g@ l
80DY
GROUND g
& ; & 40
ax X, zox>ol
T B Sl 55388
5
IR @D e
-8
4 ] —]
g ¢ o i
= OFFT1]2]3 14
REAR 1
HEATER 1 o—o4 ? o]
RELAY 2 3 [To
A 1112
30 g ] °6 5 GO0
S REAR FAN
SWITCH

REAR HEATER
SWITCH (Rear)

HA-67

: With
: Without

BBEELEBE oo

R H D. mode!s

L. H D. models

. Except CB

R H. D. mode!s and for
Central Europe models

: For North and South Europe

modeis
4-door models

S-door models
illumination control
illumination control

For Central Europe models




TROUBLE DIAGNOSES /

Wiring Diagram (Cont’d)
LD20-1

LD CONTROL UNIT (Refer to EFREC sectlion. ) IGNITION SWITCH IGNITION SWITCH
FRONT ACC or ON ON or START
LT TT IXDOABI DI ] DXOIXINEAZISI DT T | AIR FRONT FAN
1] PR T [o) IR IS s BT UNDITIUNER SWITCH
sw OFF[ T2 15 ]%
2 [¢)
3 i [o)
A NRNLe)
3 [e)[e][e]
[ [s]{e](s] e} FUSE BLOCK
(Refer to *POWER
SUPBLY ROUTING-

in EL sectlon)

F
ofcE:
E%

i
g

o I
b x [3
< LGB '\'gz 4@\'5{3 N PN
. Y/PU of RER - AdE
oo LG/B I I
P —
B2 R (R o
Fo e U : —0 iy
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SOLENOID [ﬂ—,—e B & =
VALVE 0
REAR AIR o
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SWITCH (Front) L/R__
OFF| ON
Q
] 6553( ] Low
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1 )
310 “ S|
@ 2 - LG
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O

B
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@@ S
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Ix
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e
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W
o414
e
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® T EE VALYE
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7 [0) S J =
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113
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a
(G IOFFTHT ® g @':l
2 ? [e] t;g | e
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TROUBLE DIAGNOSES

B0 e

080068068

L. H D. models
R. H D. models

With E G R ©:
without E G R (®

: 4-door models with rear heater
: S-door mode!s with rear heater
: With illumination contro!

: Without illumination contro!

: With rear air conditioner

: R.H D models with E.G R

: R H D models without E. G R

BATTERY @
J_—@—O‘ o v

Wiring Diagram (Cont’d)

FUSE_AND
FUSTBLE LINK BOX
3 DOoOo
FUSE
FUSIBLE LINK
<D<<
=3
o N W
ooo
T LR
LT

L/R
Ly

r
~\
d

3

FRONT
HOTOR
FRONT
HEATER
RELAY
—

® @

ONT
FAN RESISTOR

mennl D)

14
||

00 e

<

(Front
compartment harness)

T__@ P:':w

r
20§ zSz
oo

@E)
o

@ x ¥ o
NN NN
<4 J dddd
»—J l
‘(B | owe
sub harness)
N
ddddd

@@

FRONT_AIR

CgNDl TIONER

@g@e

FRONT AIR
CENDI TIONER

%

DUAL
PRESSURE
WITCH

—]
—o g l THERMO
o SWITCH
—]

@&

lﬁ ¢

GY/L
LG/R

Y
s
o

gt;: 5

Ed E3
s $8 33 @t §~©
EZégﬂ Ezggﬂ

12 4 RADIATOR RQDIATOR

é% RELAY -1 RELAY -2
RADIATOR
FAN
RELAY -3

RADIATOR FAN MOTOR-1

RADIATOR FAN MOTOR-2

HA-69

RADIATOR
FAN
RELAY
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TROUBLE DIAGNOSES

Thermo control amp. connector

_jﬂﬂﬁ@

LHD

2

0]

- ) RHA440D

Thermo control amp. connector

_JElL )

GH?

*®
M

p
@) &

RHA439D

Main Power Supply and Ground Circuit Check

POWER SUPPLY CIRCUIT CHECK FOR A/C SYSTEM
Check power supply circuit for air conditioning system.

Refer to “POWER SUPPLY ROUTING” in EL section and A/C
ELECTRICAL CIRCUIT.

THERMO CONTROL AMP. CHECK

Check power supply circuit for thermo control amp. with ignition
switch ON.

1. Disconnect thermo control amp. harness connector.

2. Connect voltmeter from harness side.

3. Measure voltage across terminal No. 8 and body ground.

Voltmeter terminal

® ©) .
C) Body ground Approx. 12V

Voltage

Check body ground circuit for thermo control amp. with ignition

switch OFF, A/C switch ON and fan switch ON.

1. Disconnect thermo control amp. harness connector.

2. Connect ohmmeter from harness side.

3. Check for continuity between terminal No. @ and body
ground.

Ohmmeter terminal

Continuity
©

®
® Body ground Yes

HA-70



TROUBLE DIAGNOSES

.

aPr1 2 3 4
Compressor connector

RHA455D

Diagnostic Procedure 1

SYMPTOM: Magnet ciutch does not operate.

e Perform PRELIMINARY CHECK 1 before referring to the

following chart.

Compressor connector

CHECK POWER SUPPLY FOR COM-
PRESSOR

Disconnect compressor harness con-
nector.

Do approx. 12 volts exist between com-
pressor harness terminal No. 39 and
body ground?

O.K.

A

Check magnet clutch coil.

O.K

A

Replace magnet clutch.
Refer to COMPRESSOR.

@ . DISCONNECT
7 A€
TS
37 ﬁ
L)
Y/B Y/B
Front A/C
relay connector
@ RHA456D
Front A/C

relay connector

&)

® O

RHA457D

v

Disconnect Front A/C relay harness
connector.

E Note

N.G.

Check circuit continuity between Front
A/C relay harness terminal No. @) and
Compressor harness terminal No. 9.

CHECK POWER SUP-
PLY FOR FRONT A/C
RELAY.

Do approx. 12 volts exist
between Front A/C relay
harness terminal No. (9,
3 and body ground?

v

O.K.T N.G.
A 4

CHECK FRONT A/C RELAY.
(Refer to Electrical Components
Inspection.)

O.K. N.G.

A

Reconnect Front A/C relay.

i

®

HA-71

CHECK POWER SUP-
PLY CIRCUIT AND 10 A
FUSE AT FUSE BLOCK.
(Refer to “POWER SUP-
PLY ROUTING" in EL
section and “Wiring Dia-
gram™.}

Replace Front A/C relay




TROUBLE DIAGNOSES

Diagnostic Procedure 1 (Cont’d)

E ~ CONNECT
HS
O
Y/PU
E.C.C.S. control unit
@‘ P I connector
RHA458D
L.H.D. — DISCONNECY
R.H.D. |--
HS
S0 50
\'4
\ D
" S
Thermo control amp.
connector
E RHA459D
L.H.D. DISCONECT

3

W

€

®
D] Note
CHECK COIL SIDE CIRCUIT OF N.G.| Gheck circuit continuity
FRONT A/C RELAY. between Front A/C relay
Do approx. 12 volts exist between harness terminal No. (1)
E.C.C.S. control unit harness terminal and E.C.C.S. control unit
No. @9 and body ground? harness terminal No. (9.
O.K.
Y
CHECK VOLTAGE FOR THERMO N.G.| CHECK DUAL-PRES-
CONTROL AMP, | SURE SWITCH.
Do approx. 12 volts exist between (Refer to Electrical Com-
thermo control amp. harness terminal ponents inspection in
No. @& and body ground? TROUBLE DIAG-
oK NOSES.)
N.G.
y
Replace dual-pressure
switch.
CHECK POWER SUPPLY FOR
THERMO CONTROL AMP.
O.K.
A
y
CHECK BODY GROUND CIRCUIT N-G; Disconnect Front A/C
FOR THERMO CONTROL AMP. "| switch harness connec-
Disconnect thermo control amp. har- tor.
ness connector.
Does continuity exist between thermo
control amp. harness therminal No. @9
and body ground?
O.K.
A 4
Replace thermo control amp.
: Note

\
G/L
Thermo control amp.
connector
" RHA460D
Thermo control o s g
amp. connector M4 HS E@
LH.D,
R.H.D. Front A/C switch
35 &l connector
7 mae
- - |
G G/L
RHA461D

Check circuit continuity between thermo
control amp. harness terminal No. @
and Front A/C switch harness terminal

No. (9.
lo.K.

Note:

If the result is N.G. after checking circuit continuity, repair hamess or connec-

tor.
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Diagnostic Procedure 1 (Cont’d)

n
)
S l
LB0] L [ NG
CHECK FRONT A/C SWITCH. -3-| Replace Front A/C
(Refer to Electrical Components 1 switch.

o oA F.TS Inspection in TROUBLE DIAGNOSES.)

rem —— oK.
Front A/C switch Front fan switch G@ 3
connector t

connector Disconnect Front fan switch harness
RHA462D] | connector.

2 M = ‘

l-.ll 2 DISCONNECT Check circuit continuity between Front
E@ A/C switch harness terminal No. 39
. and Front fan switch harness terminal
e o No. @
Front f
s;z:‘chac':mnec(or O.K.
() 3
= N.G.

RHA463D|

CHECK BODY GROUND CIRCUIT

FOR FRONT FAN SWITCH.
Does continuity exist between Front fan
switch harness terminal No. @ and

body ground?

O.K.

A

CHECK FRONT FAN SWITCH
(Refer to Electrical Components
Inspection in TROUBLE DIAGNOSES.)

N.G.

A

Replace Front fan switch

Note:

If the result is N.G. after checking circuit continuity, repair harness or connec-

tor.

HA-73

CHECK FRONT
HEATER RELAY OPER-
ATION.

(Refer to Electrical Com-
ponents Inspection in
TROUBLE DIAG-
NOSES.)

N.G.

A

Replace Front heater
relay.
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)

Diagnostic Procedure 2
INCIDENT F'°‘m§ha“ 9
1 | Fan fails to rotate. L SYMPTOM: Front biower motor does not rotate.
o | Fan does not rotate at A e Perform PRELIMINARY CHECK 1 before referring to the
1-speed. following flow chart.
3 Fan does not rotate at E]
2-speed.
4 | Fan does not rotate at A Check if Front blower motor rotates
3-speed. properly at each fan speed. EJ ©
5 |Fan does not rotate at 5] Conduct check as per flow chart at left.
4-speed. -LE“’@
[]
e
— r.: m-m \ 4
H “ CHECK POWER SUPPLY FOR N.G.| Check 15A fuses at fuse
UR FRONT BLOWER MOTOR. block.
Disconnect blower motor harness con- (Refer to “POWER SUP-
nector. PLY ROUTING” in EL
D O Do approx. 12 volts exist between section and “Wiring Dia-
blower motor harness terminal No. (@) gram’.)
and body ground?
ryagl 1) 4
) OK.
RHA464D
E Blower motor B A 4 N-G; Reconnect biower motor
connector _ pe—— o Check circuit continuity between blower "| harness connector.
R (ma motor harness terminal No. (@ and
body ground.
w
O.K.
o A
o CHECK FRONT BLOWER MOTOR.
Continuity exists: O.K. (Refer to Electrical Components
sz 234 L Inspection.)
RHA465D
Y
Resistor | ! Replace blower motor.
COMNEC »
(o 4 € &)
Lw ‘
CHECK FRONT BLOWER MOTOR N.G.| pisconnect Front blower
@ O CIRCUIT BETWEEN BLOWER motor and resistor har-
MOTOR AND RESISTOR. ness connectors.
Do approx. 12 volts exist between
agpr it 1 resistor harness terminal No. (@) and
RHA466D ?
46 body ground? D] i Note

Biower motor
connecior

WD

Resistor
connector .

o:;
M €
[Q]

*ﬂ

i

RHA467D

oK

\ 4

®

(Go to next page.)
Note:

Check circuit continuity
between Front blower
motor hamess terminal
No. (@ and resistor har-
ness terminal No. (@.

If the result is N.G. after checking circuit continuity, repair harness or con-

nector.
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Diagnostic Procedure 2 (Cont'd)

® ® © ©

lm l@l@ lm

CHECK RESISTOR AFTER
DISCONNECTING IT.
(Refer to Electrical Compo-
nents Inspection.)

oK

lN.G.

Replace resistor.

A 4
Reconnect resistor harness
connector.

L/OR UR LYY L/B CD) Y B3
= 1 €
COGEEE S @
|
D &
=
RHA468D
Front fan switch @ o
connector e gy
E] HS E@
L @m
;
ro .--]
RHA469D|
/R LB
L/OR wy _ —
AL 53 Front fan switch G@
™ connector HS
2 (&
L o
Ezti%l 4 ]| Resistor connactor
RHA470D

B/Baln

®

[

CUIT.

and body ground?

CHECK FRONT FAN SWITCH CIR-

Do approx. 12 volts exist between
each fan switch harness terminal

¥

CHECK FAN SWITCH
AFTER DISCONNECTING

Fiow chart | Terminal No.
Voltage
No. [22) O
BEREC
E @ Body | Approx.
m ® ground 12V
L]
O.K. N.G.
4 Note

Check circuit continuity between
Front fan switch and resistor.

IT. N.G.
O.K.
Y Note
Check circuit continuity
between Front fan switch N.G

harness terminal No. @

Y

Replace Front fan switch.

and body ground.

CHECK FRONT HEATER
RELAY OPERATION.

(Refer to Electrical Components
Inspecton in TROUBLE DIAG-
NOSES.)

F.K.

lN.G.

Replace Front blower motor.

Replace Front heater relay.

Note:

If the result is N.G. after checking circuit continuity, repair harness or con-

nector.
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INCIDENT Flow char
1 Fan fails to rotate. m
2 l:asr; ::;s not rotate at E_]
3 :-asr;) :::.s not rotate at E
4 :asr'\D :::.s not rotate at E]
5 Zasr; gg:.s not rotate at E
Biower motor

connector

04 & ®

LR

® O

aoHE1T 23 4

RHA464D

B Biower motor

mﬁ -é?j (E@

W
>4
Continuity exists: O.K.
g ot 13 a .0
RHA465D
Resistor

connector = CONNECT S

oD 4 € &)
ww

Si

.0"‘13‘

RHA466D

E Blower motor

connector

uw

Resistor
comMECT  Connector @
[AEEE|

ww

(&

RHA467D)

\
Diagnostic Procedure 3
SYMPTOM: Rear blower motor does not rotate.
e Perform PRELIMINARY CHECK 2 before referring to the
following flow chart.
Check if rear blower motor rotates
properly at each fan speed. —E]"(@
Conduct check as per flow chart at left. —H
L]
A
CHECK POWER SUPPLY FOR REAR |N-G.| Check 20A fuses at fuse
BLOWER MOTOR. "| block.
Disconnect blower motor harness con- (Refer to “POWER SUP-
nector. PLY ROUTING” in EL
Do approx. 12 volts exist between section and “Wiring Dia-
blower motor harness terminal No. (30 gram”.)
and body ground?
O.K.

B A N-G; Reconnect blower motor
Check circuit continuity between rear "| harness connector.
blower motor harness terminal No. (9
and body ground.

O.K.
A
CHECK REAR BLOWER MOTOR.
(Refer to Electrical Components
Inspection.)
A
Replace rear blower motor.

A
CHECK BLOWER MOTOR CIRCUIT N'G; Disconnect rear blower
BETWEEN REAR BLOWER MOTOR "| motor and resistor har-
AND RESISTOR. ness connectors.

Do approx. 12 volts exist between
resistor harness terminal No. and
?
body ground? D] ‘ Note
O.K. Check circuit continuity
between Front blower
motor harness terminal
No. 3@ and resistor har-
ness terminal No. (9.
\4
®

(Go to next page.)
Note:

if the result is N.G. after checking circuit continuity, repair harness or con-

nector.
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\

Diagnostic Procedure 3 (Cont'd)

2,13 I 5 l 4 II Resistor connector

skl

L/OR /R LY L/B @ R !
= HS
LR e @&
\ >
B OFF 1 23 4 -1
RHA468D
Front fan switch  (w&) OISCONNECT
connector -
rﬁl» )
L @
L
=l 0--1
RHA469D
VR LB
L/OR [ UY @) 2 scouect
l sl 314 S:l Front tan switch e@
| connector
@
\ - ‘

RHA470D

® © © ®
CHECK RESISTOR AFTER
DISCONNECTING IT.
(Refer to Electrical Compo-
nents inspection.)
oK. yN.G.
lﬁplace resistor. I
Reconnect resistor harness
connector.
El@ll]l A
\
8UFFCK FRONT FAN SWITCH CIR-
Do abprox. 12 volts exist between
each fan switch harness terminal and
body ground?
Fiow chart | Terminal No.
Voltage
No. ® ©)
Ll | ®
4] ® Body | Approx.
L] @ |ground| 12V
BRI
OK. l N.G.
Note
Check circuit continuity between
v Front fan switch and resistor.
CHECK FAN SWITCH

oK.

Note

CHECK BODY GROUND
CIRCUIT FOR REAR
BLOWER RELAY.

Do approx. 12 volts exist
between rear heater relay
harness terminal No. and

N.G.

Note
Check circuit continuity between
»| rear heater relay harness terminal

body ground?
l O.K.

CHECK POWER SUPPLY
FOR COIlL SiDE OF REAR
HEATER RELAY.

Do approx. 12 volts exist
between rear heater relay
harness terminal No. (® and

body ground?

»| Check 10A fuse at fuse block.

No. and body ground

Note:

(Refer to “POWER SUPPLY
ROUTING” in EL section and
"Wiring Diagram™.)

If the resuit is N.G. after checking circuit continuity, repair harness or con-

nector.
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N\

Rear heater
[e)

swith — rear connector
l 17

Diagnostic Procedure 3 (Cont’d)

®

l

Note

l'
18
DISCONNECT

€

Chedck circuit continuity between rear

N.G.

heater relay harness terminal No. (@
and rear heater switch - rear harness

Replaqce rear heater
relay.

RHA545D|

Check circuit continuity between rear
fan switch — front harness terminal No.
and body grround.

O.K.

A

Replace rear blower motor.

Note:

if the result is N.G. after checking circuit continuity, repair har-

ness or connector.

HA-78

J .
o/OR plt terminal No. (@
O.K.
Rear heater
relay connector 4
RHAS43D| | CHECK REAR HEATER SWITCH — N.G.| Replace rear fan switch
REAR — rear
n
) OK.
[o] = HS y
212e 2 20] Disconnect rear fan switch — front
DISCONNECT
€
Lar | v LGR) Jw
~ - 1] v Note
R . ) Check circuit continuity between rear
ear fan switch Rear fan switch
- front connector - rear connector fan switch — rear harness terminal No.
i RHA544D (@) and rear fan switch — front
harness terminal No. (@).
R O.K.
HS y
Rear heater switch wsomeer || CHECK REAR FAN SWITCH — N.G.| Replace rear fan switch
~ front connector Es\:) FRONT "] — front
B = [ ]
O.K.
_|_J[o | Note
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[>]

1
0]

Rear Alc relay connector

18

DISCONNECT

€
&

RHA548D

E]

®

L

HS

Diagnostic Procedure 4

SYMPTOM: Rear A/C solenocid valve does not operate.
Perform PRELIMINARY CHECK 2 before referring to the follow-

ing flow chart.

Note

CHECK POWER SUPPLY FOR COIL
SIDE OF REAR A/C RELAY.

Do approx. 12 volts exist between rear
A/C relay harness terminal No. @) and
body ground?

N.G.

O.K.

Y

Check 10A fuse for rear
AJ/C relay and power sup-
ply circuit.

Note

CHECK VOLTAGE FOR FRONT A/C

Front heater
relay connactor

RHA550D)

Note:

% CONNECT Check rear A/C relay
SWITCH. operation and dcircuit
GL Do approx. 12 volts exist between front continuity between front
D O t = A/C switch harness terminal No. 39 AJC switch harness ter-
Front A/C mm and body ground? minal No. 39 and rear
Switch connector oK A/C rela{; harness termi-
o nal No. @.
= RHA547D
‘
N.G.[
t% CHECK VOLTAGE FOR FRONT AC | N-G-| CHECK FRONT A/C
[%]:]] SWITCH. | SWITCH
CONMECT Do approx. 12 volts exist between front NG
E A/C switch harness terminal No. 39 o
and body ground when front A/C swtich |
D C (i@ and front fan switch are ON? Replace front A/C switch
Front A/C
Switch connector 0O.K.
= Arasaso| B 3 Note
CHECK VOLTAGE FOR FRONT FAN | N-G-| Check circuit continuity
D ) _ SWITCH. "| between front A/C switch
O] M Do approx. 12 volts exsist between harness terminal No. 3
front fan switch harness terminal No. and front fan switch har-
R CONNECT @ and body ground? ness terminal No. 3.
i—\‘J oK.
D O (E@ Note
Front fan switch A
connector CHECK VOLTAGE FOR FRONT N.G.| check front fan switch
HEATER RELAY. "| operation and circuit con-
- RHAS49D| | Do approx. 21 volts exist between front tinuity between front fan
E heater relay harness terminal No. @& switch harness terminal
) = and body ground? No. & and front heater
s relay harness temrinal
et |
INSCOWMECT
€ ®
D O

If the result is N.G. after checking circuit continuity, repair har-

ness or connector.
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R

IEE“E:E]

Front hester TS
relay connector E% —
i MSCOMNECT
Eé:)
f—E-) &
RHAS551D
D) 3
Front heater 18
2 relay connector
DISCOMMECT
m &
B 8 o (E@
RHA552D|
€

=
[

Diagnostic Procedure 4 (Cont'd)

®

oK

CHECK POWER SUPPLY FOR COIL
SIDE OF FRONT HEATER RELAY.
Do approx. 12 volts exiswi between
front heater relay harness terminal No.
@® and body ground?

OK.

Y

Check 10A tuse and
power supply circuit.

Check circuit continuity between front
heater relay hamess terminal No. @),
@ and body ground.

N.G.

) 4

Repair harness of body
ground circuit for front
heater relay.

oK

A

Check front heater relay operation.

Rear A/C
relay connsctor @ @ iim
0
- RHA553D
a
1)
Rear A/C solenoid E A
valve relay connector [‘%
DISCONMECT
., €&
[—6 < @
RHA554D
o Rear A/C switch-rear 15
1 % connector
3 DISCOMNECT
‘ €
D O @
) 7
N RHAS555D

O.K.

A

Replace front heater
relay.

Note

CHECK POWER SUPPLY FOR
CLUTCH SIDE OF REAR A/C RELAY.
Do approx. 12 voits exist between rear
A/C relay harness terminal No. @ and
body ground?

y

O.K.

n A

Check 10A fuse and
power supply circuit.

CHECK VOLTAGE FOR REAR A/C
SOLENOID VALVE RELAY.

Do approx. 12 volts exist between rear
A/C solenoid valve harness terminal
No. @ and body ground?

N.G.

Y

O.K.

\

Replace rear A/C relay.

Note

CHECK VOLTAGE FOR REAR A/C
SWITCH — REAR
Do approx. 12 volts exist between rear

@ and body ground?

A/C switch — rear harness terminal No.

oK.

Note:

Check rear A/C solenoid
valve relay and circuit
continuity between rear
A/C solenoid valve relay
harness terminal No. @)
and rear A/C switch —
rear harness terminal No.

®.

If the resuilt is N.G. after checking circuit continuity, repair har-

ness or connector.
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Diagnostic Procedure 4 (Cont’d)

valve relay connector

%

RHA556D
o
Rear heater switch - s
rear connector
DISCOMMECT
NV €&
D Ot—amm— 17
[T=" ®&
RHA557D
® 4
18
Rear heater switch — IrScouMec
front connector E@
" @2 w
- =]
rzn =
RHAS58D
®
HS
Rear heater switch — u
front connector €
L
| &
_|J[D
[ 2
RHA553D
@'
18
Rear A/C solenoid DISCOMECT

€
Y _1

RHAS560D

Note
CHECK VOLTAGE FOR REAR A/C N-G; Check rear A/C switch —
SWITCH — FRONT. "| rear and circuit continuity
Do approx. 12 volts exist between rear between rear A/C switch
A/C switch — front harness terminal — rear harness terminal
No. @ and body ground? No. @ and rear A/C

OK swtich — front harness
o terminal No. @.

\ Note
CHECK VOLTAGE FOR REAR N-G_- Check rear A/C switch —
HEATER SWITCH — REAR. front operation and circuit
Do approx. 12 volts exist between rear continuity between rear
heater switch — rear harness terminal A/C front harness termi-
No. (@ and body ground? nal No. @ and rear

OK heater switch — rear har-
n ness terminal No. (2.

, Note
CHECK VOLTAGE FOR REAR N.G.| Check rear heater switch
HEATER SWITCH — FRONT. — rear operation and
Do approx. 12 volts exist between rear circuit continuity between
heater switch harness terminal No. @0 rear heater switch — rear
and body ground? harness terminal No. @

OK and rear heater switch

o harness terminal No. @.
Y

CHECK BODY GROUND CIRCUIT N.G.| Repair harness of body
FOR REAR HEATER -— FRONT. "| ground circuit for rear
Check continuity between rear heater heater — front.
switch — front harness terminal No. &
and body ground.

O.K.

! Note
CHECK POWER SUPPLY FOR REAR N-G_- Check circuit continuity

A/C SOLENOID VALVE RELAY.

Do approx. 12 volts exist between rear
A/C solenoid valve relay harness termi-
nal No. @ and body ground?

lO.K.

©

Note:

between rear A/C relay
harness terminal No. @
and rear A/C solenoid
valve relay harness ter-
minal No. @.

If the resuit is N.G. after checking circuit continuity, repair har-

ness or connecfor.
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o

DISCONNECT
Rear A/C solenoid

valve connector

RHA561D)

Diagnostic Procedure 4 (Cont’d)

©

CHECK REAR A/C SOLENOID VALVE.

Is there 14Q resistance between termi-
nals of rear A/C solenoid vaive?

O.K.

A

Repair harness between rear A/C sole-
noid valve relay harness terminal No.
@ and rear A/C solenoid valve har-
ness terminal No. @ or harness
between rear A/C solenoid valve har-

ness terminal No. @) and body ground.

HA-82

?-| Replacde rear A/C sole-

noid valve.
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Rear blower motor

RHA442D
.
— [
-
P /

RHA443D

RHA488C

Electrical Components Inspection
BLOWER MOTOR

onfirm smooth rotation of the blower motor.

e Ensure that there are no foreign particles inside the blower
unit.

onfirm smooth rotation of the blower motor.

e Ensure that there are no foreign particles inside the A/C

unit.

DUAL-PRESSURE SWITCH

High-pressure side line pressure . -

kPa (bar, kg/cm?, psi) Operation | Continuity

Decreasing to
177 - 2j|6 (1.77 - 2.16, 1.8 - 2.2, 26 - 31) Turn OFF Doeg not
Increasing to exist
2,452 - 2,844 (24.5 - 28.4, 25 - 29, 356 - 412)
Increasing to
177 - 23§ (1.77 - 2.35, 1.8 - 2.4, 26 - 34) Turn ON Exists
Decreasing to
1,373 - 1,667 (13.7 - 16.7, 14 - 17, 199 - 242)

RELAY

Check circuit continuity between terminals by supplying 12 volts
to coil side terminal of each relay in heater and A/C systems.
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Compressor

Thermo
control _

amp.

Electrical Components Inspection (Cont’d)

MAGNETIC CLUTCH
Resistance of magnetic clutch field coil:
Approx. 3.5 Q
*Resistance varies slightly with changes in temperature.

THERMO CONTROL AMP.

1. Run engine, and operate A/C system.
2. Connect the voltmeter from harness side.
3. Check thermo control amp. operation shown in the table.

RHA445D|

2 35 4

€A

RHA446D

Side link - i

RHA447D

Evaporator outlet air temperature °C (°F) Thermo .amp' Tester
operation
. SR engine 0 (32)
Decreasing to Except SR engine | 3.5 (38) Tum OFF | Approx. 12V
. .| SR engine 2.5 (37)
Increasing to: Excopt SR engine | 6.0 (43) Tum ON Approx. OV
REAR A/C SOLENOID VALVE
Resistance value:
Approx. 14 Q

*Resistance varies slightly with changes in temperature.

FRONT & REAR BLOWER RESISTOR

Check continuity between terminals.

Control Cable and Rod Adjustment

[ FRONT HEATER |
AIR CONTROL CABLE

o Clamp the cable while pushing cable outer and side link in

DEF mode.

After positioning control cable, check it operatas properly.
e For R.H.D. models, set side link in VENT mode.
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\ ‘\
_ dw\.ever (S

RHA448D|

Push

o
Ce———y

W
¢
"
o=
Max hot position
o TRHAZ49D

c:z.:
)
O® RHA451D

Full cold position

Chip f
t\ I 3 3
[, %J

O@ —===0

RHA452D

Control Cabile and Rod Adjustment (Cont’d)
WATER COCK CONTROL ROD
e When adjusting water cock control rod, first disconnect

temperature control cable from air mix door lever. Recon-
nect and readjust temperature control cable.

1. Push air mix door lever in direction of arrow.

2. Pull control rod of water cock in direction of arrow so as to
make clearance of about 2 mm (0.08 in) between ends of
rod and link lever and connect the rod to door lever.

After connecting control rod, check it operates properly.

TEMPERATURE CONTROL CABLE

o Clamp the cable while pushing cable outer and air mix door
lever in full hot position.

After positioning control cable, check it operates propertly.

o For R.H.D. models, set air mix door lever in full cold posi-
tion.

INTAKE DOOR CONTROL CABLE

¢ Clamp the cable while pushing cable outer and intake door
lever at FRE position.

. After positioning control cable, check it operates properly.

¢ For R.H.D. models, set intake door lever at REC position.

[ REAR HEATER |
Body side type
AIR CONTROL CABLE

e Clamp the cable while pushing cable outer and side link in
FOOT mode.

After positioning control cable, check it operates properly.
e For R.H.D. models, set side link in VENT mode.

WATER COCK CONTROL ROD

o When adjusting water cock control rod, first disconnect
temperature control cable from air mix door lever. Recon-
nect and readjust temperature control cable.

1. Push air mix door lever in direction of arrow.

2. Pull control rod of water cock in direction of arrow so as to
make clearance of about 2 mm (0.08 in) between ends of
rod and link lever and connect the rod to door lever.

After connecting control rod, check it operates properly.
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Floor type

WATER COCK LEVER

e When the lever is switched to OPEN, the water flows out
and when it is switched to CLOSE, the water does not flow
out.

Water cock jever
RHA453D
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications
COMPRESSOR
Model ZEXEL make ZEXEL make
DCW-17 DKS-16H
Type Variable Disp;?:teement Wobble Swash plate
Engine SR20 LD20Il and GA16
Displacement cm?® (cu in)/Rev. 167 (10.19)
Cylinder bore x stroke mm (in)| 82X 29'2(&';04 x1.150) | 37,0 x 25.8 (1.457 x 1.016)
Direction of rotation Clockwise (viewed from drive end)
Drive belt Poly V
LUBRICATION OIL
ZEXEL make ZEXEL make
Model DCW-17 DKS-16H
Type SUNISO 5GS or equivalent
Capacity m{ (imp fl 0z)
Total in system 200 (7.0) 250 (8.8)
Compressor (Service parts) 200 (7.0) 250 (8.8)
charging amount
REFRIGERANT
Engine SR20DE GA16DE LD2oll
LHD 550 = 50 (1.2 = 0.1)
Single A/C
RHD 500 + 50 (1.1 + 0.1)
Capacity LHD 650 + 50 _ 650 + 50
g (Ib) (1.4 £ 0.1) (1.4 £ 0.1)
Twin A/C 750 + 50 750 + 50
+ +
RHD (1.6 £ 0.1) - (1.6 £ 0.1)
Inspection and Adjustment
ENGINE IDLING SPEED (When A/C is ON.) COMPRESSOR
o Refer to EF & EC section. Model DCW-17/DKS-16H
BELT TENSION Clutch disc-pulley clearar:tr:ne - 0.3- 0.6 (0.012 - 0.024)
e Refer to Checking Drive Belts (MA section).
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications
COMPRESSOR
ZEXEL make ZEXEL make
Model DCW-17 DKS-16H
Type Variable Dlsp'!::teement Wobble Swash plate
Engine SR20 LD20ll and GA16
Displacement cm?® (cu in)/Rev. 167 (10.19)
Cylinder bore x stroke mm (in)| o2 X 29'2('\‘;53;’4 x1180) | 370 x 25,8 (1.457 x 1.016)
Direction of rotation Clockwise (viewed from drive end)
Drive belt Poly V
LUBRICATION OIL
ZEXEL make ZEXEL make
Model DCW-17 DKS-16H
Type SUNISO 5GS or equivalent
Capacity m{ (imp fl 0z)
Total in system 200 (7.0) 250 (8.8)
Compressor (Service parts)
charging amount 200 (7.0) 250 (8.8)
REFRIGERANT
Engine SR20DE GA16DE ] LD20li
LHD 550 £ 50 (1.2 = 0.1)
Single A/C
RHD 500 + 50 (1.1 = 0.1)
Capacity LMD | 850 = 50 _ 650 + 50
kg (ib) (1.4 £ 0.1) (14 £ 0.1)
Twin AIC 750 + 50 750 + 50
+ +
RHD (1.6 = 0.1) - (1.6 = 0.1)

Inspection and Adjustment
ENGINE IDLING SPEED (When A/C is ON.)

¢ Refer to EF & EC section.
BELT TENSION
[ 2

Refer to Checking Drive Belts (MA section).

COMPRESSOR

Model

DCW-17/DKS-16H

Clutch disc-pulley clearance
mm (in)

0.3 - 0.6 (0.012 - 0.024)
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