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SPECIFICATIONS
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GENERAL SPECIFICATIONS

Heater assembly
Heater unit
Type

Performance
Heater control assembly
Heater relay

Exciting coil rated current

Maximum contact current capacity

Automatic air-conditioning

Air conditioner type
Capacity

Cooling capacity

Heating capacity
Compressor

Type

Compression system

Displacement

Number of cylinders

Max. speed

Refrigerator oil
Electromagnetic clutch

Type

Voltage and output
Blower

Type

Capacity

Voltage and output
Cooling unit

System

Type
Condenser

Type
Receiver assembly

Controls
Air flow rate control

Temperature control
Compressor control
Cool air blow out prevention

Prevention of frosting
Various compensation

Selective recirculating, warm water type
(air-mix type)

4,825 kW/h (4,150 kcal/h)

Control knob illuminated by optical fiber

0.175 = 0.04 A
22A

ACI174LN

3,663 kW/h (3,150 kcal/h) *1
4,651 kW/h (4,000 kcal/h) *2

DR6148

Inclined plate type

148 cc (9.0 cu.in.)/rev.

6

6,000 rpm

SUNISO 5GS, 170 cc (10.4 cu.in.)

Dry, single plate magnet type, 150 dia. X A

12VDC,40W

Single suction sirroco fan
(also serves as heater fan)

350 m3/h (1,236 ft/h)
12VDC, 154 W

Forced draft
Aluminum corrugated fin type

Aluminum corrugated fin type
Integral type (receiver, dryer, strainer,

sight glass, fusible plug) molecular sieves

30g (1.1 02)

Manual 2 steps (OFF, L, H) and auto 10
steps

Automatic air mix by vacuum system
3 steps (off, economy and AUTO)

In AUTO Mode, blower speed is set to L
when water temperature is below 50°C
(122°F).

Fin thermostat

Thermo switch, photo sensor, inside air
sensor, fin sensor, foot sensor
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SPECIFICATIONS

Protective devices (vehicles with an intercooler)
Pressure switch (vehicles witp an intercooler)  kPa (psi)

Dual pressure switch  kPa (psi)

Thermosensor No. 1 (vehicles with an intercqoler)
Thermosensor No. 2 (vehicles with an intercooler)
Water temperature switch

Refrigerant and quantity to be charged

ON at 1,912 (277),
OFF at 1,618 (235)

Low pressure switch
ON at 196 (28.4), OFF at 206 (29.9)

High pressure switch
ON at 2,648 (384), OFF at 2,059 (299)

OFF at 81°C (177.8°F),
ON at 85°C (185°F)

OFF at 96°C (204.8°F),
ON at 100°C (212°F)

OFF at 113°C (235°F),
ON above 108°C (226.4°F)

R12 730g(25.802)

*1. Condition: Compressor speed
Condensation temperature
Cooling unit air inlet

Fan motor terminal voltage

*2. Condition: Temperature difference between hot water inlet and air inlet
Hot water flow rate
Fan motor terming! ypltage

1,800 rpm
55°C (131°F)

Dry bulb temperature 27°C (81°F),
wet bulb temperature 19.5°C (67°F)

13.5vDC

65°C (149°F)

6 lit./min. (6.3 gts./min.)
12V DC
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SPECIFICATIONS

SERVICE SPECIFICATIONS

Standard value
Air-conditioning
Drive belt deflection mm (in.)
Thermo switch  °C (°F)
OFF — ON
ON — OFF
Pressure plate to rotor clearance mm (in.)
Shaft rotating torque  Nm (ft.lbs.)
Shaft starting torque  Nm (ft.lbs.)

17—-20(.7-.8)

46—54 (115—129)
43 (109) or more
0.4-0.7 (.02—.03)
5 (4) orless

5 (4) or less

TORQUE SPECIFICATIONS

. Nm (ft.lbs.)

Air-conditioning
Compressor to compressor brackets
Compressor bracket to engine block

Center piece securing nut
Discharge and suction service valve mounting bolts
Front housing through bolt

20-29 (14-22)

40— 50 (29-36) 10 X 50 bolt
20—29 (14-22) 8 X 80 bolt
15—17 (11-13)

25—26 (18—20)
2.5-2.6(1.8-2.0)

LUBRICANTS
Specified lubricant Quantity
Heater assembly
Heater control lever MOPAR Muiti-Mileage Lubricant As required

Part Number 2525035 or equivalent

Air-conditioning
Compressor oil SUNISO 5GS

Approx. 170 ¢c (10.4 cu.in.)
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TROUBLESHOOTING

HEATER

Symptom

Probable cause

Remedy

The temperature cannot be
regulated by operating the warm
water flow control lever

Clogged or stuck water valve

Repair or replace the water valve

Incorrect installation of warm water flow
control cable

Adjust the warm water flow
control cable

Incorrect adjustment of water valve link

Adjust the water valve link

No ventilation even when air
outlet changeover lever is
operated

Incorrect adjustment of changeover dampers

Adjust the air outlet changeover
cable

Loose duct connection

Connect the duct securely

Abnormal sound from blower
motor

Foreign matter inside blower

Remove foreign matter

Incorrect balance of blower motor or fan

Replace the blower motor or fan

Damaged blower

Replace

Dust enters passenger compart-
ment

Ventilator duct connection malfunction

Connect the duct securely or
replace the packing

Incorrect adjustment of recirculation/ -
fresh air changeover damper

Adjust the recirculation/fresh air
changeover cable

With the ignition key at
“ON?”, the blower motor
does not operate when the
heater fan switch is at “ON”
(LO, ME, HI).

at “ON”

< Check with the ignition key )

Are the No. 5 fuse and the
No. 12 normal?

No

Wiring harness short-circuit
(wiring harness damage,

Yes

Does the voltage between the
heater relay (3-LR, LR)
and the ground indicate 12V?

Replace the blown fuse

burnt covering, etc.)

Broken wire between fuse

Yes

SEE NEXT PAGE

block and heater relay

Correct the wiring harness
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TROUBLESHOOTING

CONTINUED FROM PRE-
VIOUS PAGE

Does the voltage between the
heater relay (2-L) and the
ground indicate 12V?

No

Yes

Disconnect the blower motor
connector

Heater relay malfunction

Replace the heater relay

When the heater switch is
setto LO, ME or HI, does
the voltage between the har-
ness side connector (3-LB)
and the body ground indicate
12v?

Yes

Is there continuity between
the motor terminals at the
blower motor side connector?

No | Is there continuity be- No | Resistor malfunc- Replace the resis-
tween the resistor termi- tion +| tor ‘
nals?
Yes
Heater switch mal- Replace the
function heater switch
No Blower motor malfunction

Yes

24-6

Ground malfunction

‘Replace the blower motor
assembly .

Correct the ground part
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TROUBLESHOOTING

AUTOMATIC AIR-CONDITIONING
Operational Check and Causes of Troubles

Operate the switches in the sequence in the following table and check the indication of air flow indicator or the op-
eration of each controller to verify correct operation of respective system components.

No. Action

Normal Operation

Abnormal Operation/
Probable Cause

1 | Start the engine.
(Proceed to check after
coolant is sufficiently
warmed.)

*The AUTO switch lamp on control panel
lights and “AUTO” is indicated on air
flow indicator.

+ AUTO switch lamp does not light and no
beep sound is heard even if the switch
is pressed.
- Problem in switch

« “88.0°F” is indicated on digital display.
Two seconds later, the display changes to
preset temperature indication.

*Seme segments of “88.0” are missing or
no indication.
- Problem in digital display

* Air flow is displayed on air flow
indicator.

*No air flow display
- Problem in indicator
- Incorrect connection of harness
connector

* Air volume changes according to fan
switch position.

* Fan motor does not operate even if the
fan switch is set to ON,
- Problem in fan controller

¢ A/Clamp in air flow indicator lights
and compressor comes into operation.

* Fan motor stays in operation even if the
fan switch is set to OFF.
- Problem in fan switch and/or harness

* Compressor comes into operation.

» Compressor does not operate.
- Problem in air conditioner

2 | Change temperature
setting to 90°F.

(Set fan switch to
AUTO position unless
otherwise specified.)

*On depression of UP switch, beep sound
is produced apd the sound stops once
90°F is reached.

*No beep sound. Temperature setting
remains unchanged.
- Problem inswitch
- Problem in wiring harness

*Beep sound is heard while temperature
setting is being changed.

* When 90°F temperature is reached, the
indication changes from “FACE” to
“FACE/FOOT?” and then to “FOOT”,
and also the air outlet accordingly.

* Air flow does not change to FOOT mode
or air outlet does not correspond to
mode indication.

-‘Problem in air flow change vacuum
solenoid or vacuum actuator

* When outlet air reaches the warmest
temperature, the indication color
changes from green to orange.

*The warmest temperature cannot be
attained or, conversely, temperature
drops to the lowest.

- Problem in air mixing damper servo
motor

* Qutside air is introduced.

*Interior air recirculates.
- Problem in outside/inside air damper
vacuum solenoid or actuator.

*Compressor stops.

* Compressor comes into operation,
- Problem in wiring harness
- Problem in control box

*Fan speed becomes MH.

* Fan speed remains unchanged.
- Problem in fan controller
- Problem in wiring harness
- Problem in control box
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TROUBLESHOOTING

No. Action

Normal Operation

Abnormal Operation/
Probable Cause

3 | Change temperature
setting from 90°F to
65°F

* Upon depression of DOWN switch, beep
sound is produced and the sound stops
once 65°F temperature is reached.

*No beep sound. Temperature setting
remains unchanged.
- Problem in switch
- Problem in wiring harness

*Beep sound is heard while temperature
setting is being changed.

* Temperature indication remains
unchanged.
- Problem in indicator
- Problem in wiring harness

*When 65°F temperature is reached,
the indication changes from “FOQT”
to “FACE/FOOT?” and then to
“FACE”, and also the air outlet
accordingly. (Observe LED also.)

* Air flow does not change to FACE
mode or air outlet does not corres-
pond to the indicated mode.

- Problem in air flow changeover
vacuum solenoid or actuator

*Qutlet air temperature becomes the
lowest (air mix damper is closed).

*Outlet air does not become cooler, much
less the lowest temperature
(air mix damper does not operate).
- Problem in air mix damper servo motor

* Temperature indication color changes
to green.

* Temperature indication color becomes
orange.
- Problem in indicator and/or wiring
harness

* Compressor comes into operation.

* Compressor does not operate.
- Problem in air conditioner

* Air flow changes from introduction of
outside air to recirculation of inside
air.

*Outside air is introduced.
- Problem in recirculation/outside
air damper actuator

* Fan speed becomes “H” (H relay
closes).

* Fan speed remains unchanged and
H relay is inoperative.
- Problem in power transistor
- Problem in relay

4 | Pressrecirculation/
outside air changeover
switch twice and then
press AUTO switch.
(Temperature setting
is 77°F)

*Every depression of changeover switch
causes beep sound and switch lamp is
kept lit in that while. Once AUTO
switch is pressed, the changeover
switch lamp goes off.

*Beep sound is produced but lamp does
not light.
- Blown lamp bulb

* Neither beep sound is produced nor lamp
lights,
- Problem in switch

*On depression of changeover switch,
the damper position changes from
recirculation position to outside air
position and vice-versa.

* Damper position does not change
(but air flow indication changes).
- Problem in recirculation/outside
air damper actuator

* Indication on air flow indicator changes
or switch LED comes on or off in
synchronization with the damper posi-
tion change.

* Damper position changes but air flow
indicator indication does not.
- Problem in indicator
- Problem in wiring harness

*If AUTO switch is pressed, damper
returns automatically to its original
position and indication also returns
to “AUTO™.
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TROUBLESHOOTING

Abnormal Operation/

No. Action Normal Operation Probable Cause
S | Press ECONOMY * Every depression of switch causes beep | * No beep sound is produced (no
switch three times and sound and switch lamp lights every other | response to switch action).
then press AUTO switch. | depression. - Problem in switch
(Temperature setting - Problem in wiring harness
is 77°F) *Second depression of switch causes
compressor to stop and switch lamp and | * Beep sound is produced but lamp does
AUTO lamp to go off. not light.
: - Blown lamp bulb
* When compressor is caused to run, the (Switch does not operate.)
A/C lamp of air flow indicator lights.
*Lamp operates without any com-
pressor-operation
- Too low gas charge in system
- Problem in pressure switch
- Problem in wiring harness and/or
compressor clutch
*When AUTO switch is pressed, ECONO- | * Compressor operates but condenser
MY switch lamp goes off and air condi- fan does not.
tioner comes into operation conti- - Problem in condenser motor
nuously. - Problem in condenser motor relay
6 | Push air flow mode *Beep sound is produced when respective. | * No beep sound is produced (no response
switches one after switch is pushed; corresponding to switch action).
another switch lamp and LED light. - Problem in switch
- - Problem in wiring harness
—
* AUTO lamp goes off when any of the *Beep sound is produced but lamp does
| switches is pushed. not light.
- Blown switch lamp bulb
°
&“ * Air comes out from the outlets corres- * Air flow direction does not change.
l ponding to pushed switch. - Problem in damper actuator
W ¢ Indication on air flow indicator changes
according to depression of switch.
*| Y7 | and [ @2 | modes cannot be
selected simultaneously. If both are
selected concurrently, will
have priority over the other.
7 | Change fan switch *Qutlet air volume changes according *No air volume change is caused by

position

OFF

l
&
l

to switch position.

*[f AUTO mode switch is activated,
air volume changes automatically
according to interior temperature.
(For example, if the interior sensor
is touched by hand when interior tem-
perature is lower than bodily tempera-
ture, the air volume will increase.)

* When engine is cold, if AUTO mode
switch is activated, fan speed is fixed
to low speed for some while after start
of engine.

setting the switch to different
positions ( & and & ).
- Problem in switch

- Problem in wiring harness

* Fan motor does not operate in both %
and 8 positions.
- Problem in fan controller
- Blown fuse
- Broken harness

* When AUTO mode switch is activated,
fan turns at high speed even in cold
season or stays turning at low speed
even after the engine is warmed.

- Problem in water temperature switch
- Problem in water temperature switch

wiring lParness
|
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TROUBLESHOOTING

Abnormal Operation/

No. Action Normal Operation Probable Cause

8 | Check for AUTO mode * When the interior temperature sensor * Neither touching the sensor with
function (interior tem- is touched with hand, the air flow mode- hand nor cooling it causes the results
perature sensor opera- becomes to FACE, the air mix shown in the left.
tion). damper moves to the coolest position - Problem in interior temperature
(Set AUTO mode switch and fan speed changes to H level. sensor
to ON; temperature set- The interior air recnrculates under this - Problem in wiring harness
ing is 77°F) condition. - Problem in controller

(If the system is in ECONOMY mode,
* Touch interior tempera- | the compressor comes into operatlon and
ture sensor heat sensing A/C indicator lights.)
plate with hand to warm
it to 30°C (86°F) or * When the interior temperature sensor
over. Then cool the plate is cooled down, the outside air is
down to 10°C (50°F) or introduced, the air mix damper moves
below. to the warmest position and the
air flow mode becomes to FOOT.
Also, the fan speed becomes MH level.
(If the system is in ECONOMY mode,
the compressor stops and AC mdlcator
goes off.)

9 | Check photosensor for * When the sensor is exposed to sunbeam, | *No change results from action on sensor.
function. the outlet air temperature lowers. - Problem in photosensor
(With the system in (Fan speed increases in summer.) - Broken wiring harness
AUTO mode, set the - Problem in controller
fan switch.to AUTO (Clean the photosensor.)
position; temperature * When the sensor is coverd by hand,
setting is 77°F.) the outlet air temperature rises.

Expose the photosensor (Fan speed decreases in summer.)
to synbeam for checking.

10 | Check water tempera- * When water temperature is lower than * Blowér motor speed is not fixed to L
ture switch for opera- 50°C (122°F) the fan speed isin L level level even when water temperature
tion. (With the system and the air flow mode becomes DEF. is lower than 50°C (122°F).
in AUTO mode, set the - Problem in controller
fan switch to AUTO - Problem in wiring harness
position; temperature * When water temperature rises to 50°C ¢ Air flow remainsin g mode.
setting.) (122°F) or hlgher the fan speed - Problem in water temperature

increases and air flow mode becomes switch
*Cool the interior FOOT, FACE/FOOT or FACE. - Broken wiring harness
| temperature sensor heat - Problem in controller
sensing plate down
to 20°C (68°F) or lower.
24-10
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TROUBLESHOOTING
System Diagnostic Procedure
[Main diagnostic flow]
(When self-diagnosis did not solve
START Eeerertesesseesesereneenhrebaartaatistegosteieneinesasainanntns the problem.)
@ |
. \No . .
Does AUTO lamp light when Go to Diagnosis 1
ignition key is set to ON? / Page 13
Yes @ |
Is fan speed different between . \No Go to Diagnosis 3
#® and 3 switch position? / Page 14
Yes ®
= |
' No . .
Can set temperature be changed \ Go to Diagnosis §
between 65 and 90°F? j Page 15
Yes ®
= I
Is outlet air warm at 90°F set- \No Go to Diagnosis 7
ting? / Page 16
Yes )
Is outlet air cool at 65°F set- \No Go to Diagnosis 9
ting? / Page 17
Yes @
Do compressor, condenser fan \N o Go to Diagnosis 11
and radiator fan operate normally Page 18
and engine operate at fast idle
speed?
Yes @
Does recirculation/outside air \No Go to Diagnosis 13
damper position change normally? / Page 20
Yes )
A\ 4

S

normally?

Does air flow dam per operate

Go to Diagnosis 15

\No
/

Yes

See ne

Xt page

Page 21
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TROUBLESHOOTING
® ]
Does inside air sensor operate | \No Goto Diagnosis 17
normally? / Page 22
Yes @ | |
Does photo-sensor operate \NO Goto Diagnosis 19
normally? / Page 22
Yes @ . ‘
Does water temperature sensor \ No Go to Diagnosis 21
operate normally? / Page 23
Yes @
¥ Does air flow indicator operate \No Go to Diagnosis 23
correctly according to control Page 23
switch settings? /
‘ Yes @

Does set temperature remain in

memory when ignition key is set
to OFF and ON repeatedly?

T

Yes|

END

* Vehicles with air flow indicator

24-12
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TROUBLESHOOTING

Diagnosis 1

AUTO lamp does not light
even with ignition key in
ON position

Do all other switch lamps
light? :

Yes

No Is 10A fuse in fuse block No
; normal?

J Yes

Do self-diagnosis lamps
flicker?

Replace the fuse

> No Replace control box

Yes

W/

@eplace AUTO lamp.

Check wiring harness and
replace if defective.

@
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TROUBLESHOOTING

Diagnosis 3

Fan does not operate or
operates incorrectly when
switchissetto ® or §
position.

Does fan operate in both
% and g positions?

Yes

Does fan stop with blower
switch in OFF position?

Yes

No Is 20A fuse in fuse
block normal?

Replace the fuse

Yes

No Is fan controller normal? \No
(Thermo fuse) : /

Replace controller

Yes

Check wiring harness

Yes/ Are self-diagnosis lamps

Q:an H relay operates?

Yes

Replace wiring harness

Ylormal?

No
(All

Replace control panel

No

(No lamp
flickers)

eight
lamps
flicker)

Replace control
box

e

Replace relay

@
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TROUBLESHOOTING .'x

Diagnosis 5

Set temperature cannot be
changed from 65°F to
90°F?

Is beep sound produced when Replace control panel

\No
UP side of temperature
set switch is pressed? [

(Beep sound stops when
90°F is exceeded.)

Yes

Is beep sound produced when \No
DOWN side of temperature
set switch is pressed? /

Replace control panel

(Beep sound stops if set-
/ ting is changed to a
Yes : temperature below 65°F)

No
Qs digital display available? \ﬁ Replace control panel
(Lamp check is included.)

Yes

Replace wiring harness

Replace control box

®
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l'x == TROUBLESHOOTING

Diagnosis 7

Qutlet air is not warm
enough even with tempera-
ture setting at 90°F.

<Does servo motor operate? \No Replace power control
/ assembly

(Potentiometer pointer
Yes swings to MH side.)

Replace wiring harness

Is rod linked to damper \No Link rod to damper lever
lever? /
Yes
Does damper move too \No Repair air mix damper to
slowly? / eliminate sticky movement
[Damper can be moved
Yes witha 10N (2 1bs.)
or less force when rod
is unlinked.]
Does hot water valve open “0 Replace hot water valve
or close normally? /
Yes
24-16
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TROUBLESHOOTING

-
!

Diagnosis 9

QOutlet air is not cool
enough even with tempera-
ture setting at 65°F

<DOES servo water operate?

\

No'

/

Yes

Subsequent steps are same
as Diagnosis 7

(Potentiometer pointer
swings to MC side.)

Replace power control
assembly

Replace wiring harness
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e lxi TROUBLESHOOTING

Diagnosis 11

Compressor, condenser fan
and radiator fan do not
operate, and engine does
not run at fast idle speed.

Are AUTO and ECONOMY \No " | Replace control panel
switches normal? /
Yes
Replace wiring harness
. o No
Does air conditioner relay || Replace control box
operate?
Yes
Replace air conditioner
relay
: No ' -\ No
<Izoes compressor operates ? >———» Is fuse No. 7 OK? ) Replace fuse
Yes Yes
Are clutch and FICD No Replace relay
relay normal?
Yes
Are HP and LP switches No Replace HP and LP switches
normal?
Yes
Yes ) . No . )
——@efngerant sufficient? | Replenish refrigerant
Is belt in normal condition? No Adjust belt tension or
: replace belt
Yes
See next page See next page
24-18
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' TROUBLESHOOTING .'xi

|
Is condenser fan motor No Is condenser relay normal? No Replace relay
normal?
Yes Yes ‘
Does condenser motor No Replace motor
operate? v ‘ "I
(Frosting
Yes occurs)
Does thermo control No Does frosting occur? No Turn control box thermo
function normally? volume to H
Yes Yes
Yes /nsufficient cooling? No’ | Turn control box thermo
volume to C
@
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H; TROUBLESHOOTING

Diagnosis 13

Inside/outside air damper
operates incorrectly

[

IS inside/outside air No Is beep sound produced - \ No- Replace control panel
changeover switch normal? when switch is activated ? /

Yes

Replace wiring harness

* Harness on switch side

No
Qs vacuum buildup sufficient? >——~<Check vacuum hose )

Yes
/ Does solenoid valve operate \No Replace solenoid valve
\normally? /

Yes

Check wiring harness

Does inside/outside air No Replace actuator
damper actuator operate ?

Yes
Does damper move No Take necessary measure for
smoothly? ] smooth movement (Apply
grease for example)
Yes
- /Is damper lever linked NQ | Correct linkage of lever
correctly with motor rod? and rod

Yes

Replace wiring harness on
motor side

24-20

NOT FOR RESALE - CONVERTED BY RICHIE - DOWNLOADED FOR FREE FROM:

WWW.STARQUESTGARAGE.COM



TROUBLESHOOTING

Diagnosis 15

Incorrect air flow damper
operation

r

/ Do mode switches operate No Is beep sound produced \ No
correctly? ‘ when switch is pushed? /

Yes

Replace mode switch

Replace wiring harness

No

<ls vacuum buildup suffici

Replace control box

en@-——— Check hose or check valve

ate \NO Replace all solenoids

(three pcs.)

Yes
Does solenoid valve oper
correctly?

Yes

Check wiring harness

Do mode changeover actua- No | Replace all vacuum
tors operate correctly? actuators (two pcs.)

Yes

®
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Diagnosis 17

Inside air sensor is
functioning improperly

Do self-diagnosis lamps \No ‘ , Replace sensor .
flicker correctly? / »
Yes
Replace wiring harness
Does system respond to ' No ' Repléce sensor

temperature change when
heat sensing plate is touched /

with hand? (In approx. 10to 15

seconds, fan turns in M
tes speed and compressor comes

into operation.)

Diagnosis 19

Photo-sensor functioning
improperly
Does system respond to \No Replace sensor
sunbeam radiation? /
Yes
Replace wiring harness
@
24-22
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Diagnosis 21

Water temperature sensor is
functioning improperly

Does switch close at water \ No Replace switch
temperature of 50°C (122°F)
or higher? [

Yes

Replace wiring harness

<Does wiring harness

\ No
conduct? . J v

Yes

ture resume after switch
is opened?

(Switch is opened when

interior temperature is

Yes lower by 3°C (5.4°F)
than set temperature.)

Does preset water tempera- \No Replace control box

@

Diagnosis 23

No or incorrect
indication on air
flow indicator

‘ <Are lamps normal ? \NO ‘ /Does each lamp >N° Replace lamp

/ \light?
(Check by push-
Yes ing each cont- Yes
rol switch.)
Does correct lamp \NO Replace wiring harness j
light? /

—— Replace control box

— Replace indicator

24-23
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Diagnosis 25

When ignition key is turned
to OFF then back to ON,
temperature setting is
different between before
and after key operation.

Is backup power supply in \NO Replace wiring harness
circuit?
Yes |
|
Is battery voltage 9V or \ No Replace battery |
higher? / :
Yes

Replace control box

®
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TROUBLESHOOTING
Troubleshooting Table
Symptom 4 §~
2 2 2
Q 72} <
- (o] P
3] =]
E 5| 8 3
T?- = 3 — 8 é [ E 'S
Eleo| 8|l alS| S| E| 2|82y
2 s|lz| 2| § | ¢8| g €S| §| @ %
O o o 5 Q 5 ) ) 7] g £ 357
Check item § g E g | £ g; : | 2 5 g 2| O § >
212l 3|8l S| & |a|&|3| |52
1 | “AUTO” lamp does not illumi- ONBOCRES @
nate when ignition switch is
turned to “ON” position
2 | Inside temperature does not ® ® | ® @ ®
rise (no hot air)
3 | Inside temperature does not ® ®| @@ ® | @ ®
drop (no cool air)
4 | Blower does not run ® | ® ®|® | ® @
5 | Blower does not stop @ ® | @ @
6 | Air inlet switching damper @ ® ® @
does not operate
7 | Air outlet switching damper @ @ P @
does not operate
8 | Pusher fan does not operate @ | @ ®
when air conditioner is
operating
9 | A/C indicator fails to indicate @ | 3 | @
properly
10 | Temperature setting changes @2 @
when ignition switch is turn-
ed to “OFF” position and then
back to “ON” position
NOTE
1. O indicates items requiring check (number in circle indicates check order).
2. Use self-diagnosis and measure terminal voltage for control unit check.
24-25
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TROUBLESHOOTING

Symptom Probable cause Remedy
1. “AUTO” lamp does not illumi- | Open No. 12 fuse Replace fuse
nate when ignition switch is
turned to “ON” position Faulty control unit Check diagnosis output

Faulty full auto air conditioner panel
assembly

Replace full auto air conditioner
panel assembly

Burnt-out “AUTO” indicator bulb

Replace “AUTO” lamp bulb

Open harness between full auto air con-
ditioner panel assembly and control unit

Correct harness

2. Inside tems)erature does not rise

(no hot air

Faulty control unit

Faulty upper in-car sensor input circuit

Faulty lower in-car sensor input circuit

Faulty fin sensor input circuit

Faulty air mix damper potentiometer input
circuit

Check diagnosis output

Faulty air mix damper control motor

Replace air mix damper control
motor

Inadequate connection between air mix damper
control motor lever and air mix damper

Correct connection

Seized air mix damper

Correct air mix damper

Water valve failure

Replace water valve

Open harness between air mix damper control
motor and control unit

Correct harness

3. Inside temperature does not
drop (no cool air)

Faulty control unit

Faulty upper in-car sensor input circuit

Faulty lower in-car sensor input circuit

Faulty fin sensor input circuit

Faulfy air mix damper potentiometer input
circuit

Check diagnosis output

Faulty air mix damper control motor

Replace air mix damper control
motor

Inadequate connection between air mix damper
control motor lever and air mix damper

Correct connection

Seized air mix damper

Correct air mix damper

Water valve failure

Replace water valve

Open harness between air mix damper control
motor and control unit

Correct harness

NOTE

When coolant temperature is below 50°C (122°F) , blower speed is held at LOW.,

24-26
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TROUBLESHOOTING

Symptom

Ptrobable cause

Remedy

3. Inside temperature does not
drop (no cool air)

Faulty power relay (for compressor)

Replace power relay

Fauliy magnet clutch

Check or replace magnet clutch

Refrigerant leaks

Replenish refrigerant

4. Blower does not run

Open fuse No. §

Replace fuse

Faulty control unit

Check diagnosis output

Faulty blower motor

Replace blower motor

Blown temperature fuse in power transistor
or poor grounding

Replace temperature fuse or
correct grounding

Faulty power relay (for starter cut)

Replace power relay
(for starter cut)

Open harness between fuse and power relay
(for starter cut)

Open harness between power relay (for
starter cut) and blower motor

Open harness between power transistor and
control unit

Correct harness

5. Blower does not stop

Faulty control unit

Check diagnosis output

Faulty blower switch (OFF SW)

Replace full auto air conditioner
panel assembly

Faulty power relay (for high speed)

Replace power relay

Shorted harness between blower swntch and
control unit

Shorted harness between power relay
(for high speed) and power transistor and
control unit

Correct harness

6. Air inlet switching damper does
not operate

Faulty control unit

Check diagnosis output

Defective vacuum solenoid valve

Replace vacuum solenoid valve

Defective or disconnected vacuum hose

Check or replace vacuum hose

Defective vacuum system including
vacuum tank

Check or replace vacuum system

Faulty full auto air conditioner switch
(inside/outside air switching) -

Replace full auto air conditioner
panel assembly

Faulty air inlet sw1tchmg control vacuum
actuator

Replace air inlet switching
control vacuum actuator

Air inlet switching damper failure

Open harness between full auto air con-
ditioner panel assembly and control unit

Correct air inlet switching damper

Correct harness

NOT FOR RESALE - CONVERTED BY RICHIE -
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Symptom

Probable cause ‘ Remedy
6. Air inlet switching damper does | Open harness between air inlet switching Correct harhess '
not operate vacuum solenoid valve and control unit ‘
7. Air outlet switching damper Faulty control unit Check diagnosis output

does not operate

Defective vacuum solenoid valve

Replace vacuum solenoid valve

Defective or disconnected vacuum hose

Check or replace vacuum hose

Defective vacuum system including vacuum
tank

Check or replace vacuum system

Faulty full auto air conditioner switch - -
(mode selection)

Replace full auto air conditioner
panel assembly

Faulty air outlet switching control vacuum
actuator

Replace air outlet switching
control vacuum actuator

Inadequate engagement between cam and
damper link or incorrect adjustment

Correct engagement or adjust

FACE/DEF or FACE/FOOT damper failure

Correct FACE/DEF or
FACE/FOOT damper

Open harness between full auto air con-
ditioner panel assembly and control unit

Open harness between air outlet switching = *
vacuum solenoid valve and control unit

Correct harness

8. Pusher fan does not operate
when air conditioner is
operating

Faulty power relay (for pusher fan)

‘Replace power relay

Faulty thermo sensor No. 2 (vehicles with an
intercooler)

Check or replace thermo sensor

Faulty pusher fan motor

Check or replace fan motor

Faulty pressure switch
(vehicles with an intercooler)

Check or replace pressure
switch

9. A/Cindicator fails to
indicate properly

Faulty control unit

Check diagnosis‘output

Faulty A/C indicator assembly

Replace A/C indicator assembly:

Blown bulb

Replace bulb

Open harness between A/C indicator assembly
and control unit ' s

Correct harness

10. Temperature setting changes
when ignition switch is
turned to “OFF” position
and back to “ON” position

Faulty control-unit

Check diagnosis output

Insufficient battery charge or faulty battery

Recharge, adjust specific gravity |
or replace battery ‘

Open harness between ignition switch and
control unit -

;Correct harness

24-28
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TROUBLESHOOTING

Self-Diagnosis

The self-diagnostic function provides indication of abnormal
conditions with microcomputer, sensors and potentiometer
wiring (broken wire, short circuit, etc.) and also an automatic
control function by which a failure is compensated for by sub-
stitution of value to minimize the trouble resulting from the

Glove box

failure.
N
Side console
cover
20Y1584
Self-diagnosis Indications
Code | Diagnosis display pattern Malfunction Probable cause Failsafe
No. (A/C condition)
1 Normal - -
i
oV Continuous
2 Open or shorted ® Disconnected upper in-car Set upper in-car
upper in-car sensor sensor connector sensor input signal
12V circuit or faulty ® Open or shorted internal wir- | at 25°C (77°F)
l ” | | l | I ”I | upper in-car sensor ing of upper in-car sensor
ov ® Open or shorted harness in
upper in-car sensor circuit
or disconnected connector
3 Open or shorted ® Disconnected lower in-car Set lower in-car
lower in-car sensor sensor connector sensor input signal
12V circuit or faulty ® Open or shorted internal wir- | at 25°C (77°F)
|||||| ””” | : .| lower in-car sensor ing of lower in-car sensor
ov ® Open or shorted harness in
lower in-car sensor circuit
or disconnected connector
4 Open or shorted ® Disconnected fin sensor Set fin sensor input
: wiring of fin sensor connector signal at 1°C (33.8°F)
12v ‘ circuit or faulty ® Open or shorted internal and turn off com-
““l l“ ”H”” fin sensor wiring of fin sensor pressor
ov ® Open or shorted harness in ‘
fin sensor circuit or
disconnected connector
5 Open or shorted air | ® Disconnected air mix damper | Set air mix damper at
mix damper poten- potentiometer connector MAX-HOT position
tiometer circuit or ® Open or shorted internal
12V faulty air mix damper| wiring of air mix damper
| H “ | | | | “ ” l | | | potentiometer potentiometer
ov ® Open or shorted harness in
air mix damper potentiometer
circuit or disconnected
connector
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Code |Diagnosis display pattern
No.

Malfunction
(A/C condition)

Probabie cause -

Failsafe

’ ) Constantly
ov 12v

Constantly
ov

Internal failure of
control unit

® Replace control unit

NOTE

1. Iftwo or more troubles are caused at the same time, one with the largest code No. is displayed.

2. The contents of troubles are stored until the ignition switch is turned off.

Diagnosis Display Pattern 2

Disconnect upper in-car
sensor connector. Is upper
in-car sensor resistance
normal? (Refer to P.24-86.)

Faulty upper in-car sensor

Connect upper in-car
sensor connector. Does
approx. 1.25V appear be-
tween A-16 terminal and
ground of control unit

at aroom temperature of
25°C (77°F) ?

Replace upper in-car sensor

Open harness between upper
in-car sensor and control
unit

Correct harness

Inadequate control unit g
connector contact or faulty

Diagnosis Display Pattern 3

Disconnect lower in-car
sensor connector. Is lower
in-car sensor resistance
normal? (Refer to P.24-86.)

control unit

Check and correct connector
contact or replace control
unit

Faulty lower in-car sensor

Connect lower in-car sensor
connector. Does approx.
1.25V appear between A-6
terminal and ground of con-

trol unit at a room temper-
ature of 25°C (77°F)?

No
Yes
No
Yes
No
‘Yes .
No

Replace lower in-car sensor

in-car sensor and control
unit

lYes

SEE NEXT PAGE

24-30

Open harness between lower.

Correct harness
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CONTINUED FROM
PREVIOUS PAGE

Diagnosis Display Pattern 4

Disconnect fin sensor
connector. Is fin sensor
resistance normal? (Refer to
P.24-84.)

Inadequate control unit
connector contact or faulty
control unit

Check and correct connector
contact or replace control
unit

Does approx. 1.25V appear
between A-19 terminal and
ground of control unit ata
room temperature of 25°C
(717°F)? ‘

Connect fin sensor connector.

Faulty fin sensor

Replace fin sensor

Open harness between fin
sensor and control unit

Correct harness

Diagnosis Display Pattern 5

Disconnect air mix potenti-
ometer connector. Is resist-
ance of potentiometer

normal? (Refer to P.24-79.)

Inadequate control unit
connector contact or faulty
control unit

Check and correct connector
contact or replace control
unit

Connect air mix damper
potentiometer connector.

No
Yes

No
Yes

No
Yes

No

Does approx. 2.5V appear
between A-15 terminal and
ground of control unit when
potentiometer is set to
MAX. COOL position?

Faulty air mix damper
potentiometer

Replace air mix damper
potentiometer

Yes

Open or shorted harness
between air mix damper
potentiometer and control
unit

Correct harness

Inadequate control unit
connector contact or faulty
control unit

Check and correct connector
contact or replace control
unit
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Control Unit Terminal Voltage Table

PRECAUTIONS ON TERMINAL VOLTAGE CHECKING

A

Arrangement of control unit terminals

—

1. Before disconnecting or reconnecting the control unit -
connector, be sure to disconnect the battery terminals. - |22)23j24] 2526 27
2. Measure the terminal voltage between each terminal and ]l . e

ground (body) or B terminal with the control unit connec-

tor connected.

When measuring the terminal voltage, be sure to observe
the following.
(1) Make sure that the tester is set in the voltage (V) AREE

range.

(2) Do not accidentally short the terminal to be measured

with other terminals.

Use of a tester in resistance (ohm) range or shorting

between terminals could cause damage to electronic

parts in the control unit.

3. Make sure that the connectors are connected securely.

Pay particular attention to the controller assembly
(including the panel) connector connections.

] o

o
1 {o

20Y1597

Connector | Pin [Signal name Condition Nominal value
symbol No.
A 1 |IG:power supply When ignition key is at ON position Approx. 12V
When ignition key is at other position ov
than ON
2 {Ground — ov
3 |Battery power When battery is connected Approx. 12V
When battery is not connected ov
4 |Photo-sensor (input) When illumination is 5,000 lux (Approx. -0.1V)
When illumination is 10,000 lux (Approx. —0.25V)
When harness is open ov)
5 |Photo-sensor (ground) - ov
6 |Lower in-car sensor When room temperature is 25°C (77°F) Approx. 1.25V
When harness is open ov
7 | Air mix damper control AtMAX. COOL Approx. 0.2V
potentiometer
At MAX. HOT Approx. 2.3V
9 | Air mix damper control — ov
potentiometer
10 [Control panel display power When lighting switch is OFF Approx. 12V
(from light controller)
When lighting switch is ON Voltage changes with
dimmer control setting
24-32
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Connector | Pin |Signal name Condition Nominal value
symbol No.
A 11 |IG2power supply When ignition key is at ON position Approx. 12V
When ignition key is at other position ov
than ON
12 {Ground - ov
13 | Actuator power (power relay | — Approx. 12V
for high speed, vacuum
solenoid valve)
14 {Control panel display power | When lighting switch is OFF Approx. 12V
(from light controller)
When lighting switch is ON Voltage changes with

dimmer control setting

15 |Sensor power — Approx. 2.5V
16 | Upper in-car sensor When room temperature is 25°C (77°F) Approx. 1.25V
When harness is open ov
18 |Diagnosis output - —
19 |Fin sensor When room temperature is 25°C (77°F) Approx. 1.25V
When harness is open ov
20 |Power transistor (base) When blower is rotating Oto 5V
22 |Blower motor When switch HI is ON Approx. 12V
When switch LO is ON Approx. 6V
When switch is OFF ov
23 |Water temperature switch When water temperature switch is ON Approx.0.2t0 0.8V
When water temperature switch is OFF | Approx. 12V
24 | Air mix damper control When motor (reverse) is ON Approx. 12V
motor
When motor is OFF ov
25 |Inside/outside air switch- When ON (inside air) Approx. 0.2t0 0.8V
ing vacuum solenoid valve
When OFF (outside air) Approx. 12V
26 |Air outlet mode selection When ON (in FACE mode) Approx. 0.2 to 0.8V
vacuum solenoid valve
When OFF (other than above) Approx. 12V
27 |Airoutlet mode selection When ON (in FOOT or DEF mode) Approx. 0.2t0 0.8V
vacuum solenoid valve _
When OFF (other than above) Approx. 12V
28 | Air outlet mode selection When ON (in DEF or DEF/FACE mode) |Approx. 0.2 to 0.8V
vacuum solenoid valve
When OFF (other than above) Approx. 12V
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Connector | Pin |Signal name Condition Nominal value
symbol No.
A 29 |Ground — ov
32 | Air mix damper control motor | When motor (forward) is ON Approx. 12V
When motor is OFF ov
34 |Power relay (for high speed) | When fan speed is HI Approx. 0.2t0 0.8V
When fan speed is other than HI Approx. 12V
36 |A/C output When A/C is ON Approx. 12V
B 1 | DEF mode (warm air) display | When DEF indicator lamp (orange) is ON | Approx. 0.5 to 1V
of A/C pictorial indicator
When DEF indicator lamp (orange) is OFF | Voltage changes with
dimmer control setting
2 |DEF mode (cool air) display | When DEF indicator lamp (green) is ON Approx.0.5to 1V
of A/C pictorial indicator
When DEF indicator lamp (green) is OFF | Voltage changes with
dimmer control setting
4 |A/Cdisplay of A/C pictorial | When A/C indicator lamp (green) is ON Approx.0.5to 1V
indicator -
When A/C indicator lamp (green) is OFF | Voltage changes with
dimmer control setting
5 |RECIRC mode display of A/C | When RECIRC indicator lamp (green) is Approx.0.5to 1V
pictorial indicator ON
When RECIRC indicator lamp (green) is Voltage changes with
OFF dimmer control setting
6 |FACE mode (cool air) display | When FACE indicator lamp (green) is ON | Approx. 0.5to 1V
of A/C pictorial indicator
When FACE indicator lamp (green) is Voltage changes with
OFF dimmer control setting
7 |FACE mode (warm air) When FACE indicator lamp (orange) is ON |Approx. 0.5to 1V
display of A/C pictorial
indicator When FACE indicator lamp (orange) is Voltage changes with
OFF dimmer control setting
8 |FOOT mode (cool air) When FOOT indicator lamp (green) is ON |Approx. 0.5t0 1V
display of A/C pictorial
indicator When FOOT indicator lamp (green) is Voltage changes with ;
i OFF dimmer control setting i
9 |FOOT mode (warm air) When FOOT indicator lamp (orange) is Approx.0.5to 1V
display of A/C pictorial ON
indicator
When FOOT indicator lamp (orange) is Voltage changes with
OFF dimmer control setting
10 |FRESH mode display of A/C |When FRESH indicator lamp (green) is Approx.0.5t0 1V
pictorial indicator ON
When FRESH indicator lamp (green) is Voltage changes with
OFF dimmer control setting
24-34
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Abnormal
compressor
speed or air
volume

Malfunction
of system

_ | Incorrect com-
pressor speed

TROUBLESHOOTING

Magnetic
clutch .engages

all

No air flowat | |

Air flow
cannot be ad-
justed

Magnetic
clutch does
not engage

Malfunction
of V belt

Malfunction
of compressor

]

Clutch termi-
nal voltage
available

—

Malfunction of
magnetic clutch
operation

Malfunction
of engagement

Correct heater
motor circuit
voltage

1

Open circuit in
coil

‘Replace
assembly

Replace coil

Clutch termi-
nal voltage
unavailable

Incorrect
heater motor
circuit voltage

Insufficient air
-
flow

|| Excessive air
flow

Correct motor
circuit voltage

Incorrect
motor circuit
voltage
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Gas leaking
from heat
sensor
__| Malfunction
of thermostat
Malfunction
of switch
Malfunction
of low pressure
switch
‘Malfunction
of power relay
Open circuit in
coil
Incorrect Broken brush | > Replace
motor assembly
Rotor locked
Malfunction
Malfunction of fan switch
of control
switch relay Malfunction
of power relay
Malfunction of Blown fuse, i
electric circuit shorted circuit
Malfunction
Air volume of fan switch
improperly
adjusted Malfunction
of resistor
Cloggi Evaporator R
ogging 1 (jogged fin Loud noise
Incorrect vehi-
cle power
supply voltage
Voltage drop
Malfunction
of ground
1 Motor noise
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24-36

Correct the
compressor
speed and air
flow

-

No internal
pressure

|_{ Internal pres-

sure available

*H.P. ... High
L.P.

pressure side

P. ... Low pressure side

t.l:lsrt-ughlness Gas leaks
Sight glass
— z};ows air bub- — Gas leak test Gas shortage
es
C:ectk eva'-l Malfunction
ll?orr ?‘rg;(cm of evaporator
Check receiver
inlet and Clogged re-
H r outlet piping [—={ ceiverand
temperature strainer
- Remove heat- ;
L shows air bub. |_|_[sensitive cylin-|__|| PAParsion
bles low pressure adjustment

Clogged ex-
pansion valve

® Operate to exhaust gas until

L.P. = 147 kPa
® Operate for two

(21.3 psi)
or three

minutes with fan stopped
® Operate fan again
® Repeat the above sequence

Sight glass Low pressure .
|| {'; mrlig;ative_ shows no air suddenly rises Water clogging
e bubbles several min-
: utes after
shutdown of Refrigerant cir-
operation cuit clogged
with foreign
Pressure slowly substances
rises
Expansion
valve and heat-
sensitive cylin-
der in loose
Confirm heat- contact
H.P. ... Normal sensitive cylin-
I—|L.P. ... High der contact and -
heat insulation Expansion
valve out of
adjustment
H.P. .. Low Conﬁrm deliv- Malfunction
— L 'P. Hieh ery pipe tem- | of compressor
A HIB perature (high) compression
Sight glass Check refriger-
shows no air ant release op- Overcharge
H.P. ... High [T bubbles eration
L.P. ... High
Excessive oil
quantity
Check conden-|
ser for appear- Malfunction
ance and of condenser
mounting
Sight glass
L~ shows air bub- Air trapped
bles
H.P. ... Normal Outside heat
L.P. ... Normal transferred

No pressure
difference

Malfunction

of compressor
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(Oil seepage
indicates gas
leak point)

(Deformed
fins, dust
deposits, insuf-
ficient air
volume)

(Pressure does
not increase
even after
removal of
heat-sensitive
cylinder)

(Since clogged i
expansion ;
valve is liable

to be mistaken

for water clog-

ging, be sure

to operate for
confirmation.)

(Likely to
occur when
thermal load
or engine load
is increased.)

(Cracked
valve, broken
packing, wear,
seizure,
damage)

(Deformed
fin, dust
deposits, ther-
mal radiation
from engine)

(Entry of vehi-
cle heater out- i
side air)



TROUBLESHOOTING

Probable cause

Diagnosis and correction

Remarks

Malfunction of
magnetic clutch

[Diagnostic procedure]

1. Connect clutch lead to the (+) terminal of the bat-
tery to see if the clutch engages with a click.

2. Check for continuity between the lead and ground.
(Check for open circuit in the coil.)

3. Check for noise during operation. (Check for mal-
function of bearing and for slipping.)

[Correction]

1. If there is an open circuit in the coil, replace the
clutch.

2. If the bearing produces noise, replace the bearing.

3. If slipping is evident, replace the clutch.

Armature
plate

20Y901

Malfunction of fin cy-
cling clutch switch

[Diagnostic procedure]

1. Immerse the capillary of the cycling clutch switch in
ice water as shown. Check to ensure that when the
temperature is lowered to 1.6°C (35°F), there is no
continuity (OFF). If the thermostat is not OFF, it
has a problem.

2. Gradually add normal temperature water into the
water tank until the thermometer registers 4.6°C
(40.28°F), and check to ensure that there is conti-
nuity (ON). If the thermostat is not ON, it has a
problem.

[Correction]

1. If the switch is out of calibration, slightly turn the
adjust screw (clockwise for lower temperature
setting) and check by performing the above steps 1.
and 2.

2. If this does not correct the problem, replace.

Cycling clutch
switch

Thermometer

N

HEE

Adjust screw

Ohmmeter
Ice water

20Y902

Malfunction of fow
pressure switch

[Diagnostic procedure]

1. When the air conditioner is shut off, connect the
gauge manifold to the service valve of the
compressor. Use adapter for the discharge side. If
there is a pressure of over 2.1 kg/cm2G (30 1b/in2G)
in the system, connect an ohmmeter tester between
terminals (leads) to verify that there is continuity
(ON). OFF means a problem.

2. If the pressure in the system’s is lower than 2.1
kg/cm2G (30 1b/in2G), check to ensure that there is
no continuity between terminals (leads) (OFF). ON
means a problem.

3. If there is no continuity (OFF) in the above step
(2), add refrigerant through the gauge manifold and
check to ensure that when the pressure of the high
pressure side rises to 2.35kg/cm2G (33.51b/in2G),
the switch is driven to ON. If it is not driven to ON,
it means a problem.

[Correction]
If there is a problem, replace.

Terminals (leads)

Spring

Contact
Stopper

A Diaphragm
Pressure

20Y903
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Probable cause Diagnosis and correction Remarks
Malfunction of [Diagnostic procedure] :
power relay If there is continuity (ON) between the terminals (1)
and (2) when a voltage is applied across the terminals
(3) and (4), and if there is no continuity (OFF) when
no voltage is applied across the terminals (3) and (4),
the power relay is good. Otherwise the power relay is
defective.
[Correction] ;
Replace if defective. M ]‘T
@ ®
®

20Y904

Malfunction of cool-
ing performance

If the refrigerant level is low, the compressor oil can
also be assumed to be low. Remove the compressor
from the vehicle, check the amount of oil in the
compressor, and then replenish the oil so that there is
approximately 110 c.c. (6.7 cu.in.)

Check the refrigerant level visually in
the sight glass at least once every
three months.

Malfunction of com-
pressor

[Diagnostic procedure]

1. Check to see if the pulley can be turned by hand.
(Check for seizure.)

2. Operation causes low pressure to increase and main
body temperature to rise. (Broken packing, cracked
valve)

[Correction]
Correct malfunctions by replacing parts.

C20524
Refrigerant leaks [Diagnostic procedure] -
If the sight glass shows air bubbles, the refrigerant is
leaking or insufficient.
{Correction]
Check to discover leaking points. Correct or recharge.
C20528

24-38
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TROUBLESHOOTING

Probable cause

Diagnosis and correction

Remarks

Clogged strainer
(receiver)

[Diagnostic procedure]

If the temperature difference between the strainer
inlet and outlet pipings is more than 5°C (41°F), there
is a malfunction of the strainer in the receiver.

[Correction]
Replace.

C20526

Air in refrigerant cir-
cuit

[Diagnostic procedure]

High pressure increases more than 98 kPa (14.2 psi)
over saturation pressure about 1,600 kPa (230 psi)
which corresponds to the temperature of the refriger--
ant outlet piping of the condenser.

[Correction]

Evacuate the circuit and recharge refrigerant.

C20527

Refrigerant over-
charged

[Diagnostic procedure]

1. Both high and low pressures are high.
2. Compressor suction piping is frosted.
[Correction]

Remove refrigerant from the check valve. As a guide,
make certain that the suction piping superheating tem-
perature just before appearance of air bubbles in'the
sight glass is 10 to 20°C (50 to 68°F).

Frosted

20Y905

Clogging with foreign
substance

[Diagnostic procedure]

1. High pressure increases and low pressure falls, and
there is no cooling.

2. Separation into high and low temperature areas is
caused by clogging.

3. Clogging is not automatically corrected during
shutdown. '

4. Clogging usually occurs in the expansion valve.
[Correction]
Remove clogged parts and replace them.

Foreign
substance

C20529

Moisture in receiver
drier

[Diagnostic procedure]

1. Symptoms similar to clogging with a foreign sub-
stance appear.

2. The trouble is corrected after more than 30 minutes
of shutdown, but it occurs again after resumption of
operation.

[Correction]

After sufficient evacuation, replace with a new receiver
drier.

Refrigerant =
flow | L

= C20530
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TROUBLESHOOTING

Probable cause Diagnosis and correction Remarks
Expansiop valve ) [Diagnostic procedure}
ng?t-sensmve cylin- 1. Low pressure is high, although the interior is cool. Heat Hel?t;jsensitive

2. The suction piping is frosted. insulator cylnder

[Correction) ¥

Check and correct. Suction piping; |,

|2 )
Band " )Tlghtly held
6)/ area
C20531

Expansion valve out [Diagnostic procedure]
of adjustment Removal of the heat-sensitive cylinder does not cause

low pressure to increase.

[Correction]

Replace.
24-40

NOT FOR RESALE - CONVERTED BY RICHIE - DOWNLOADED FOR FREE FROM:

WWW.STARQUESTGARAGE.COM



SERVICE ADJUSTMENT PROCEDURE I{ =

HEATER CONTROL SYSTEM ADJUSTMENT
Air Outlet Changeover Lever

1. Check blower operation and air flow at every air outlet
changeover lever position.

2. If air flow is improper at any air outlet changeover lever
position, adjust the air outlet changeover control wire. If
this adjustment failed to obtain good resuilt, adjust the
damper.

ADJUSTMENT OF THE AIR OUTLET CHANGEOVER

CONTROL WIRE ;
1. Disconnect the defroster duct at the driver’s seat side

from the heater unit and the defroster nozzle.
2. Disconnect the air outlet changeover control wire from
the heater unit’s clip.

NOTE

Place the air outlet changeover lever of heat control to
“3” position for easier d1sconnectlon of air outlet change-
over control wire.

o,
Air outlet change-
over control wire

e ; 20Y1589

3. Set the air outlet changeover lever of heater control to the
“awe3” posmon |

4. Turn the air outlet changeover damper lever completely
to the left.

5. Connect the air outlet changeover control wire to the clip
part of the heater unit.

Caution
Be careful that the lever does not move when clipping.

6. Move the heater control air outlet changeover lever to all
positions one after another to check that the lever moves
smoothly with distinctive engagement feel at every posi- ﬁ&;ﬁ’zgﬁggﬁgﬁgr
tion and the air flow changes accordingly. \/—\ . NN 20Y1590

7. If air flow is improper at any air outlet changeover lever
position, adjust the air outlet changeover control wire. If
this adjustment failed to obtain good result, adjust both
“VENT” and “FOOT/DEF”’ dampers.

8. Connect the driver’s side defroster duct to the heater unit
and defroster nozzle.

“Air outlet change-
- over control wire

24-41
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.*z SERVICE ADJUSTMENT PROCEDURE

ADJUSTMENT OF THE DAMPER

1.

3.

Disconnect the air outlet changeover control wire from

the air outlet changeover damper lever and the heater

unit’s clip.

Adjust the “VENT” damper as follows:

(1) After unlocking the air outlet changeover damper
lever clip, disconnect the link for the “VENT”
damper from the air outlet changeover damper lever.

(2) Turn the air outlet changeover damper lever com-
pletely to the right.

(3) Pull the “VENT” damper lever completely
downward, and move the damper to the position (not
visible) shown in the figure.

(4) Attach the end of the link for the “VENT” damper to
the air outlet changeover damper lever.

Adjust the “FOOT/DEF” damper as follows:

(1) After unlocking the air outlet changeover damper
lever clip, disconnect the link for the “FOOT/DEF”
damper from the air outlet changeover damper lever.

(2) Turn the air outlet changeover damper lever com-
pletely to the right.

(3) Pull the “FOOT/DEF” damper lever completely
downward, and move the damper to the position
shown in the figure (the packing should be in contact
with the case).

NOTE

Confirmation can be made that the “FOOT/DEF” damper is
raised upward through the defroster blower outlet of the
heater unit (with defroster duct disconnected).

24-42
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Clip

“VENT” damper link

Air outlet change-
over damper lever ©  20Y1587

Air outlet change-
_over damper lever

\\ A
"VENT” damper lever

“VENT" damper

20Y1585

20U0201

7
Air outlet change-
over damper lever

“FOOT/DEF”
damper link

\ /

20Y1586

Packing

“FOOT/DEF” damper

“FOOT/DEF" damper lever

20Y1588




SERVICE ADJUSTMENT PROCEDURE

|
|
————|
P

(4) Attach the end of the link for the “FOOT/DEF”
damper to the air outlet changeover damper lever.

NOTE
When attaching it, pull the lever end (A in the figure) in the
direction of the arrow.

4. Connect the air outlet changeover control wire to the air
outlet changeover damper lever according to the proce-
dure shown in “ADJUSTMENT OF THE AIR OUTLET
CHANGEOVER CONTROL WIRE”.

CHECK AND ADJUSTMENT

After compressor reinstallation or belt replacement, check

the following points and confirm that everything is in order.

Then charge with refrigerant, adjust the idle, and make the

belt adjustment, performance test and the operation test.

1. Check for any abnormal vehicle performance, etc.

2. Check the magnetic clutch for operation (without turning
the compressor).

3. Check the belt for improper tension. (20Y998)

Drive belt tension ................. 17—20mm (.7—.8in.)

/ <\Air outlet change—/

over damper lever

“FOOT/DEF"

damper link
N/ 20Y1586
Tension Nut
pulley
Compressor
pulley
Crank pulley
20Y998
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SERVICE ADJUSTMENT PROCEDURE

AIR TIGHTNESS TEST

After all piping work has been completed, conduct an air tight-
ness test by the following procedure to check for leaks
through the flare connections, etc., and then evacuate the
system. If this air tightness test is omitted and evacuation is
immediately started, there is no way of detecting possible
leaks. If there are leaks, the specified vacuum cannot be at-
tained unless the test is made at the beginning.

In order to eliminate wasted time, therefore, be sure to con-
duct the air tightness test before evacuation.

Air Tightness Test Procedure

Mount gauge manifold to compressor check valve.
(Do not confuse high and low pressures.)

H.P. valve (closed) ‘ { L.P.valve (closed)

Attach service can to charge hose.

H.P. valve (open) L.P. valve (open)

Charge refrigerant [196 kPa (28.4 psi) of gaseous refrigerant from
the service can held in vertical position}.

H.P. valve (close) L.P. valve (close)

valve
LP. H.P. valve
valve
Nitrogen
cylinder

Adapter

NOTE

Since the high pressure valve and the low pres-
sure valve differ in size, connect the adapter to
the high pressure line of the manifold gauger set
as illustrated before installing the manifold
gauge set to ethe compressor service port,

Thread dimension
High pressure: 3/8—24 UNF
Low pressure: 7/16 —20 UNF

20K678

Replace service can by nitrogen cylinder.

Charge nitrogen gas [883 kPa (127.8 psi)].

Gauge manifold

H.P. valve (open) L.P. valve (open)

Leave alone. (Check to ensure that the gauge reading does not
change.)

Air tightness test

Discharge gas inside the equipment (slowly, from low pressure

side).

24-44

L.P. vailve (open)

Reducing valve (open)‘

Set nitrogen gas to §83 kPa
(127.8 psi) by the reducing
valve,
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SERVICE ADJUSTMENT PROCEDURE

EVACUATION

After the air tightness test, evacuate the equipment as a pre-
liminary step before charging the refrigerant in the equipment.

When the air conditioner is handled, the most important
point to note is existence of non-condensing gas and water in
the equipment. Since the refrigerant R12 is very insoluble in
water, even a small amount of moisture left in the equipment
will freeze, causing what is called ““water clogging”.

Evacuation Procedure

1. Check to ensure that there is no internal pressure in the
equipment. If there is an internal pressure, it should be
relieved through the check valve.

2. Connect the charging hoses of the gauge manifold to the
inlet and outlet check valves of the compressor.

3. Connect a vacuum pump to the charging hose. Repeat
evacuation in the following sequence.

Fourth
time

Start the vacuum pump

Repeat
three
times

l

Compound pressure gauge indicates 101 kPa

(29.9in.Hg).
|

Operate the vacuum pump for more than 10
minutes after 101 kPa (29.9 in.Hg) is indicated.

[

High and low pressure valves of gauge

manifold. (Close)
|

Stop the vacuum pump.

|

Replace the vacuum pump with the service can.

Stop the
vacuum

I

Discharge air from inside the charging hose.

pump.

]

Charge refrigerant from the low pressure side
of the gauge manifold. [49 kPa (7.1 psi)]

l

Gauge manifold low pressure valve (Close)

|

Leave for three minutes.

I

Remove the service can and discharge the re-
frigerant (slowly from the low pressure side).

]

Connect the vacuum pump to the charging

hose.
L

Notes 1. Do not use the refrigerant pressure to expel air.
2. Do not use the compressor for evacuation.

3. Do not operate the compressor in the vacuum condition; shaft

seal leaks could occur.

Vacuum pump

20K679
Air
discharged
( Adapter 20K680
!
24-45
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.* = SERVICE ADJUSTMENT PROCEDURE

REFRIGERANT CHARGE
Charge with refrigerant immediately after evacuation.
Charging from a Service Can

1.
2.

9.

‘10,

Connect the service can to the charging hose. (C20557)
Slightly loosen the flare nut at the gauge manifold to expel
air (from inside the charging hose) with the refrigerant,
and tighten the flare nut immediately after the expelling
air.

Hold the service can upright, and slowly loosen the low-
pressure valve of the gauge manifold so that the gaseous
refrigerant will be drawn into the equipment.

When the gaseous refrigerant is no longer drawn into the
equipment, start the engine and Kkeep it running at
approx. 1,100 rpm in order to charge the refrigerant into
the equipment.

Touch the bottom of the service can. If it is no longer
cool, it is empty. Replace it with a new one.

When the service can is replaced, close the low-pressure
valve of the gauge manifold.

After a new service can has been installed, repeat Items 1
through 5 until the specified amount of refrigerant is
charged.

After the specified amount of refrigerant has been
charged, close the low pressure valve of the gauge mani-
fold and check the condition while observing the pressure
gauge.

If only part of the service can is to be used, place it on a
scale and measure its weight before and after charging.
Close the service can valve and remove the gauge
manifold.

Caution
The service cans should always be kept below 40°C (104°F).

Charging from a Refrigerant Cylinder

1.

B

Connect the refrigerant cylinder and measuring instru-
ment as shown. (20K689)

Let the specified amount of refrigerant flow into the meas-
uring instrument, and check the indication.

Connect the measuring instrument to the charging hose.
Slightly loosen the flare nut at the gauge manifold to expel
air (from inside the charging hose) with the gaseous
refrigerant, and tighten the flare nut immediately after ex-
pelling the air.

Loosen the valve of the measuring instrument and charge
the gaseous refrigerant by the . procedure described in
Item 3 and subsequent items of paragraph 1.

Cautions

1.

If the high pressure gauge registers more than 1,471
kPa (213 psi), such as on a hot summer day, stop charg-
ing for a while, and allow the pressure to fall by spraying
water on the compressor before charging is resumed.

. Never overcharge the cylinder as it is dangerous.

24-46

Service can

Charging hose

C20557

Adapter

Refrigerant
cylinder

Instrument

20K689
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SERVICE ADJUSTMENT PROCEDURE

Checking the Refrigerant Level

When charging the refrigerant, use a measuring instrument of

scale for measuring. Use of a sight glass for checking and judg-

ing the proper refrigerant level requires considerable experi-

ence and proficiency. The charging procedure is as follows:

1. Operate the engine at approx. 1,100 rpm.

2. Adjust the high pressure to 1,177 to 1,373 kPa (170 to
200 psi)

3. Adjust the cooler inlet temperature to 25°C (77°F) or
higher.

4. Adjust for maximum cooling unit air volume (HI).

5. Check the sight glass by the following procedure:

Cautions

1. For checking by sight glass, start and stop the engine a
few times. '

2. When charging refrigerant at a low atmospheric
temperature, such as in the off-season, foam may disap-
pear before the specified level is reached. If so, cover the
front of the condenser to increase the pressure to the
specified level. The temperature of the cabin should also
be increased.

3. When charging at a very high atmospheric temperature
or under the hot sun, place the vehicle in a cool, well-
ventilated area, and keep doors of the vehicle open.
(This is because under such circumstances the system
tends to be overcharged with refrigerant because of
slower foam disappearance.)

LEAK TEST
Test Points

1. All O-rings of connected piping.
2. Shaft seal and service valve of compressor.
3. Check the soldered piping joints.

Test Procedure

1. For gas leak test, the use of an electric gas leak detector is
recommended.

2. Perform the test in a windless area in a building, or the
like.

3. The refrigerant is heavier than air. Leaks will be con-
centrated at the bottom. Make certain that the tester tube
is applied from below the test point.

4. The test should be performed patiently. Make certain that
the testing tube is moved slowly [approx. 10 mm/sec. (.4
in./sec.)]. 1

5. The high pressure side refrigerant circuit should be tested
for gas leaks during operation. Those areas which are
dangerous or hard to test during operation (including
areas around the compressor and condenser) should be
tested immediately after shutdown.

6. The low pressure side refrigerant circuit should be tested
during shutdown after the gas pressure has balanced.

Sight glass condition

Remarks

Proper
refrigerant
level

1. Foam occasionally
appears.

2. Foam disappears
if speed is slightly
increased.

Insufficient
refrigerant

Considerable foam
appears. If the system
is extremely short of
refrigerant, the sight
glass appears white.

C20559
Excessive 1. No foam appears.
refrigerant }l 2. Slight foam appears
; if speed is
@ decreased.
t
€20559
Wrong
Good & application
application P

NOT FOR RESALE - CONVERTED BY RICHIE - DOWNLOADED FOR FREE FROM:

WWW.STARQUESTGARAGE.COM

Detector // NV WA
Leak-off
// &_‘gas flow
(YY)
€20560
24-47




SERVICE ADJUSTMENT PROCEDURE

7. The test should be performed on the basis of the following

standards:

Gas Leak Test Standards

Test point | Compressor shaft seal | Part other than
described at left

Instrument
Electric gas leak Pointer shall not Pointer must not
detector swing more than 0.1 | swing more than 0.1

mA at low sensitivity] mA at high
sensitivity

Halide torchgas leak | Flame color (moss green) shall not change
detector

Cautions

1. Smoking should be prohibited if a gas leak is detected.

2. If the refrigerant contacts flame, toxic phosgene gas will
be produced. Do not keep the detector in contact with a
leaky point for a long time.

PERFORMANCE TEST

With the air conditioner properly installed and filled with
refrigerant, measure the wet-bulb temperature of air condi-
tioner intake air and the dry-bulb temperature of air condi-
tioner outlet air by the following conditions when the outlet
air temperature is saturated (10 to 15 minutes after starting of
air conditioner) and make sure that the measured tempera-
tures are below the criterion line in the performance chart.

NOTE

1. Measure the dry-bulb temperature of outlet air at the
center of each outlet air flow and take an average of the
measured temperatures.

2. The velocity of air passing the temperature sensing por-
tion of wet-bulb thermometer must be not less than 0.5
m/sec. (1.6 ft./sec.).

Air Conditioner Operating Conditions

1. Place the vehicle in the shade with all doors full-open to
keep inside air temperature at the same level as outside
air temperature [wet-bulb temperature of not lower than
16°C (61°F)].

Set the engine speed to approx. 1,500 rpm.

Place the blower switch in the maximum (HI) position.
Place the warm water control lever to the coldest position.
Set the recirculation/fresh air changeover lever to the
recirculation position.

Set the high pressure at 1,422 to 1,520 kPa (206 to 220
psi). (Put a shield in front of the condenser or send air by
a fan to regulate air velocity in front of the condenser.)

SNbkwn

o
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Dry bulb thermometer

A

Dry-wet bulb thermometer

20Y908
: °C
3 (°F)
: s |
. 20 Criterion line A
© (68)
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£
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o lan
=
£ 15 20 25 30  °C
g {59) (68) (77) (ge) A
Wet-bulb temperature of intake air
20U0293
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COMPONENT SERVICE — HEATER l‘!i

OPERATION
1. Inside/outside air changeover lever 1 2
2. Airoutlet changeover lever ) I
3. Blower switch
4. Warm water flow control lever ' : —-ili
e s | omamonssn oo

TV?Q e T YT g ]
Loe: + 06 [ o e e e S|

s | nemmm—

@m— Fresh air
<>—- Recirculating air 70Y517

20Y826

/’ a /' )

[

Warm water flow control {linked to damper) Recirculation/fresh air changeover

P ————————

q L
inil] liniil

Water valve

Closed Half opened | Fully opened

20Y1583
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COMPONENT SERVICE — HEATER

Air Control Indication System Terminal for air
- This system consists of indication lamps built into the combi- Soriitioner  HECIAC- FOR  FOR  FOR
nation meter and four switches connected to the various con- acw !—E‘C' FRESD YENT HEAT DEF
trol levers. An indication lamp illuminates when the heater RECIRC] [ 19 o s
blower switch is turned on, and the air selection g N7 o
(inside/outside) and the outlets from which the air is directed 8 [HVENT I
air indicated. In addition, the temperature of the air directed 2 H%AT -
from the outlets will be indicated by the color of the indication T | SEAT -
for each air outlet. The color will be green (cool air) or orange E%t: -
(warm air), in accordance with the position of the temperature SEF
control lever. S _J':'.
m)
Blower switch 20K 573
Mode selector lever Air selector lever
Lever position Indication Lever position Indication
Hihe ——/_O f — o
@‘N. @ ('ll"llnlll.. ) é
g o {'o
R =y _— N/l
- _{_O Temperature control lever
< EZFZ? Lever position Indication
2, L ] {_o f - [o G
2 J -0 Extreme Left ,—'_0 reen
e —4—0 Extreme Right _/ '{” _/:07 Orange
“ad g
‘ C y 66C003
. @ - /_
i
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COMPONENT SERVICE — HEATER

COMPONENTS
Water valve
Water hose
Hose Clamp

(\ > % é Blower case
%
NG~ B

Heater core Blower
Grommet motor g
@ harness

Heater
case

Blower motor

Heater control cable

Heater switch assembly

Heater control lever

Heater control knob

Heater control pane!
Optical fiber P

lamp assembly Blower switch

Optical fiber

20Y814
20Y1532

NOT FOR RESALE - CONVERTED BY RICHIE - DOWNLOADED FOR FREE FROM:

WWW.STARQUESTGARAGE.COM

24-51




.‘i COMPONENT SERVICE (HEATER) — HEATER CONTROL

REMOVAL

L.

2.
3.

Remove the instrument panel and floor console. (Refer
to GROUP 23),

Remove the left side defroster nozzle.

Disconnect the heater blower switch harness connectors
and optical fiber light harness connector if so equipped.
(16Y2725)

1

6Y2725

20Y514

Wiy

= } /‘H‘e'/

[ o=

’)

Q
o]

o]

20Y818

4. Disconnect the heater control cables from the heater unit
and blower assembly.
NOTE
Detach the control cables with a screwdriver as shown in the
illustration.
5. Remove the optical fiber from the heater blower switch.
6. Remove the heater blower switch.
INSPECTION
Operate the switch to check for continuity.
Terminal
Switch 1 2 3 4
position
OFF
¢« (Low) O—1——0
® (Medium) O— —O0
® (High) O— -0
24-52
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COMPONENT SERVICE (HEATER) — HEATER CONTROL

INSTALLATION

Connect each control cable and damper lever by the following
procedures.

Air Outlet Changeover System

Refer to SERVICE ADJUSTMENT PROCEDURE
(P.24-41).

Warm Water Flow Control System

1. Place the warm water flow control lever at the off position.

2. With the heater side water valve control lever in position
A, connect the inner cable to the lever and secure the
cable casing with clips.

Recirculation/Fresh Air Changeover System

1. Place the recirculation/fresh air changeover lever at the
“fresh air” position.

2. With the heater side recirculation/fresh air changeover
damper lever in position' B, connect the inner cable to the
lever and secure the cable casing with clips.

3. Check to make sure that each control lever moves
smoothly.
If there is any noise or stiff movement, apply the specified
multipurpose grease to all moving parts.

Specified Brease ....oocveeiiciiiimnieeeeee e ee e
MOPAR Multi-Mileage Lubricant
Part Number 2525035 or equivalent
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COMPONENT SERVICE (HEATER) — HEATER UNIT

REMOVAL

1. Move the warm water flow control lever to the “warm”
position. (70Y517)

2. Loosen the radiator drain plug, and drain the coolant.

3. Disconnect the water hoses from the heater unit.
(20Y810)

4. Remove the instrument panel and floor console. (Refer
to GROUP 23.)

5. Remove the center ventilator duct, defroster duct, and
lap heater duct.

6. Remove the center reinforcement. (Refer to GROUP 23.)
7. Remove the heater control assembly.

8. Remove the heater unit. (20Y829)

INSPECTION

1. Check the heater core for leaks, clogging and bent heater

core fin.
2. Check operation of water valve.
3. Check all hoses for cracks and deterioration.

INSTALLATION

1. Install the water hoses, and tighten the clamps in the posi-
tions shown in the illustration. (20Y534)

2. The hose with the painted mark should be connected to
the engine side. (20C080)

NOTE
Tighten each clamp screw until dimension A shown in the
illustration is 4 —9 mm (.16—.35in.).

3. After installing engine coolant, recheck cooling system
for leaks.
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REMOVAL
1.

2.
3.

i

Remove the under cover and glove box. (Refer to
GROUP 23.)

Disconnect the recirculation/fresh air changeover cable
from the blower assembly. (20Y537)

Remove the duct from the blower assembly.

Disconnect the heater blower switch connector.
Remove the blower assembly.

24-55
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.'l% COMPONENT SERVICE (HEATER) — HEATER RELAY

INSPECTION

1. Check continuity between terminals 1 and 2. There
should be continuity.

2. Check continuity between terminals 3 and 4. There
should not be continuity.

3. Check continuity between terminals 3 and 4 while apply-
ing battery voltage to terminals 1 and 2. There should be
continuity.
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COMPONENT SERVICE (HEATER) — VENTILATION DUCTING ‘

COMPONENTS

Side ventilator duct

Air ductB
Deflector duct \ Center air duct
. Air duct A Side ventilator duct

Side air outlet

Knob

T~

o ( . ;=
Side defroster  Center air outlet ﬂ[”
grille, upper Def ! \t ”1/ y o
efroster // Side defroster

Side defroster nozzle Deflector duct grille, upper
Side air outlet

ille, I
grifle, lower % S\ Side Side defroster
N defroster duct Defroster nozzle

nozzle
Side defroster / ; T Side defroster
nozzle 2 Yo : ‘u grille, lower
. S'de
Defroster duct s b %
: Defroste

defroster duct
s duct Duct
Lap heater duct fﬂr Lap heater duct
= Eiiisiiiaij

Lap heater duct

20Y816

REMOVAL

1. Remove the defroster duct, and then remove the defros-
ter nozzle. (20Y820) B
2. Remove the instrument pad. (Refer to GROUP 23.) ' '
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‘CbMP‘ONE‘NT SERVICE (HEATER) — VENTILATION DUCTING

3. Remove the side ventilator duct from the body.

20Y821

4. Remove the air duct and knob, and then remove the
deflector duct.

5. Remove the side defroster duct and the defroster nozzle.

6. Remove the center air duct, and then remove the center
air outlet.

INSPECTION
- Check all ducts for cracks.

20Y825

24-58

NOT FOR RESALE - CONVERTED BY RICHIE - DOWNLOADED FOR FREE FROM:

WWW.STARQUESTGARAGE.COM



COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

COMPONENTS

Piping 6

Xy f
==

L/si-‘

SRR\

I To cooling unit

Nm ft.lbs. 0O.D. x length mm (in)
A 20-29 14-22  10x30(1.2)
B 20-29 14-22 10x 35 (1.4)
C 40-50  29-36 10 x50 (2.0)
D 20-29 14—22  8x80(3.1)

Engine compartment

Passenger compartment

20

20Y999
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1. Condenser 13. Relay assembly
2. Pusherfan 14. Low pressure hose
3. Dual préssure switch 15, Crankshaft pulley
4.  Pressure switch 16. V-belt
{vehicles with an intercooler) 17. Tension pulley
5. Receiver 18. Tension pulley bracket
6. Liquid line 19. Compressor bracket
7. Thermosensor No. 1 20. Air-conditioning switch
(vehicles with an intercooler) 21. Power relay
8. Vacuum tank 22. Ductjoint
9. Thermosensor No. 2 23. Air-conditioning unit
(vehicles with an intercooler) 24. Grommet
10. Compressor 25. Drain hose
11. Water temperature switch 26. Heater unit
12. High pressure hose 27. Blower assembly
20Y1504
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

SUMMARY
1. Cooling unit
2. Upper in-car sensor
3. Blower motor
4. Receiver assembly
5. Condenser
6. Compressor
7. Photosensor
8. Heater unit
9. Lower in-car sensor (Foot area)
Receiver  Condenser 6 20Y1529
2|
w W c
g9 j 2| 3
28] wu Ao
0D 2 ‘&’
SO 7] ry
Ewm| ¢ e 5 - -
a0 Q e = - _———
20 £ = © [|8
@l § |5 N E
22 8|8 |Z[8 car so S TumseT ] |
r s 5 |le In-car sensor (upper) :
Q I g T T 1 ‘
® |3 Photo sensor H
a [TTEL/7 :
’ [ 7 '
© [ 1801 ] 1, .
g ¥ & In-car sensor {lower
£ : | \ﬂL :(>n car senso { )
5 | i Potentiometer fan
) UJ E 3 :DCt R is air-mix damper- | N !
I“—-; """ 2 | ® M8 l_”j?_?r N Vacuum actuator (DEF) ' & )
1 I Y e 1 -
H I [ = O ) i I | l
¢ H | |% i -
L sl ! | G A
! ! R — .
1 | > ! i _L l‘l 'y
} © !
| | e '! o ¥
| — . | f——— - J
: VT Computer :
i Ly~ -~
| | ClLrelay A A i
T~ Rackun | = temperature
Backup i..'Condenser switch
power el jfanrelay I
]
»———ofnJ ]
o :
Ignition 1
switch
Fan relay
Battery
Lightin
l sv%/’itchg '%2
= = = — AUTO AIRCONDITIONER — -:?—
’?{ssnR on
ECON-
& || omy TEMP Bag 0
[== = [—] [—] TRE - CDO ™ B
AUTO YDOWN Avp a & || o
: O
Control panel Air-conditioning graphic display 20Y1578
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

System Block Diagram

Ignition switch

Battery

—0 o

Backup power supply

pill

Interior temperature | Heater capacity | Servo motor
sensor
Cooling capacity  |.cooeeennnn. Compressor
Foot area temperature :
— . Power transistor
sensor - ‘Alr volume | H relay
2
_ S
g5
Coolant temperature 2 e Outside air/
sensor €O recirculation
88 || Vacuum solenoid
es | | —mMmMmMmMmM————————— | valve and actuator
28 Outlet air flow
Fin sensor — =8 direction
£
Photo-sensor —— Set temperature digital
display
Air mix damper - Air flow indicator and
potentiometer switch lamp indication
Self diagnosis
TEMP switch Blower switch AUTO switch ECONOMY OUTSIDE/ Air flow
switch INSIDE mode switch
UP, DOWN OFF, &, & switch = p”
S — W
(<N
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l'x i COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

Temperature Control Diagram

(Air mix damper opening in AUTO (DRY) mode is different from that in ECONOMY mode)

AUTO (DRY) ECONOMY

Heating Point of
zone balance

< Air conditioning heat toad >

°
=
<
9]
(8]
@
E
=2
o
>
=
<

I&mlet air temperature contr(b
lOperation vatue {load index)\

mode mode
¢ 4 !
. Al !
T g 5
. , 2 B ! o
[ £oT.2 | .
g g o7 T ! b
£ - X5 % oL | QO
© e = @ ) A= L0
° Su® |2 Lo | © ——Fuua
o | =-=m |E N= [ ]
X | Oo® S o c ! 2
Q o 5 Z
c3| 83p [P . g
<°l@ge k& |8k l 5 s
Ha8 ° 1385D I 2 =
- L~ t B w
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% I e
Lo [ 3
T ] E : o
!
]

Cooling
zone

Outside air/recirculation control »

o
Y
5
€
o
3]
2
k]
=
=
<

20Y1576

For car interior temperature control, a “feedback control
system” is employed, in which the difference between set
temperature and inside temperature is compared by a micro-
computer and the system mechanisms are so operated as to
eliminate the difference. In the microcomputer, the input
data from various sensors (upper and lower inside air sensor,
photo-sensor, fin sensor, hot water thermo-sensor), poten-
tiometers and control switches are processed and its outputs
control the selection of inside air recirculation or introduction
of outside air, direction of air flow, outlet air temperature and
air volume.

Further, as a backup circuit is provided to store set tempera-
ture and temperature conditions in memory even when the ig-
nition switch is turned OFF (with battery terminals in con-
nected condition), if the ignition switch is turned ON again,
the system resumes automatic control operation in the same
condition as before turning off of ignition switch provided the
switch is in AUTO position.

By changeover of the switch, manual operation is also
possible. In this case, the functions other than those selected
for manual control are accomplished in automatic control
mode.

24-62

Blower motor

Evaporator

Servo meter

FACE-FOOT damper

a DEF

{t < FACE

Heater core

Air mix damper

DEF damper

= FOOT
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

Outlet Air Temperature Control

1.

Air Mix Damper Operating Range

On activating the AUTO switch, inside temperature and
set temperature are compared and, on the basis of preset
control conditions before startmg (hereinafter called
“temperature control value”, the temperature control
value is changed according to detected temperature dif-
ference to the HOT side if inside temperature is lower and
to the COOL side if it is higher. The servo motor is driven
and air mix damper opening is controlled according to the
change in temperature control operation value so that in
the case of change to the HOT side, air mix damper will
open to raise outlet air temperature and in the case of
change to the COOL side, air mix damper will close to
lower outlet air temperature. ‘

In the AUTO mode, the air mix damper operating range
is from the point “a” to the point “d” in the control
diagram, and the temperature control operation value
changes from value “A” to “D” according to damper
position. In the ECONOMY mode, the damper operating
range and the corresponding temperature control value
range are from the point “a” to “c” and from the value
“A”to “C”, respectively.

Evaporator Temperature Variable Range (Evaporator
temperature variable range is set if the ECONOMY mode
is selected.)

If inside temperature becomes higher when the air mix
damper is closed and the system is in the cooling range, a
command is given to lower evaporator temperature with
air mix damper closed, which causes the compressor
operating rate to increase. If inside temperature becomes
lower, a command is given to raise evaporator tempera-
ture with air mix damper in closed position, and a lower
compressor operating rate results, Through the course of
above operation, the outlet air temperature is controlled
to an optimum level. The evaporator temperature control
range to change compressor operating rate is between the
points, “c” and “d” in the control diagram. In the AUTO
mode, however this control range (between points “c”
and “d”) is cleared If compressor operating rate reaches
100% and further cooling is required, air volume is in-
creased in the range between “d” and “e” in the control
diagram.

On the contrary, if air mix damper opening reaches MAX
HOT and further heating is required, air volume is in-
creased in the range between points B and A in the
diagram.

Selection of ECONOMY Mode

If the ECONOMY switch is pressed, the control range
mentioned in the above paragraph 2 is established and if
the switch is pressed again, the compressor stops and only
air is supplied through outlets.
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l'lz COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

Air Volume Control

Outlet air volume is controlled automatically in either cooling
range or heating range if the system is in AUTO mode. In the
MANUAL mode, the system operates according to the
button settings.

Fan speed is controlled according to the temperature control
value obtained by comparing inside temperature and set
temperature.

Outlet voltage from the computer controls power transistor to
change fan motor voltage. For the maximum speed
operation, the relay is energized to directly apply the maxi-
mum supply voltage to the fan motor.

Cooling range Heating range Manual control

Control

20Y1571

10 steps 8 steps 2 steps

In the temperature control diagram, the outlet air volume
control range is between points “d” and “e” for cooling and
between points “a” and “b” for heating.

Inside/Outside Air Control

Air volume control

w2
5

i

12
v)

Fan motor voltage

R L T

Control unit output

OV fmmmmmmi o 2
<

PProx.

20Y1570

QOutside air

Inside
air

MAX

MAX

COOL Temperature control
command value

HOT

20Y1545
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

In the AUTO mode, the inside/outside air damper operation
for selecting fan air suction port is controlled automatically ac-
cording to the temperature control value obtained through
comparison of inside temperature and set temperature. In the
cooling range, the inside air circulation is selected if inside
temperature is high and the outside air introduction is selected
if inside temperature is low.

Even in AUTO mode, the selection is possible as desired by
pressing the MANUAL button. However, this method of con-
trol has the following limitations:

(1) After start, outside air is introduced for two minutes.

(2) Outside air is introduced in DEF mode.

(3) Inside air recirculates when set temperature is 65°F.

(4) Outside air is introduced when set temperature is 90°F.

Air Flow Control

Air blown by the blower is cooled or heated with the evapora-
tor or heater to an optimum temperature and then supplied to
the car interior through various outlets. For the air flow
directions, any of the three modes FACE, FACE/FOOT and
FOOT is determined depending on temperature setting condi-
tions and selected automatically through operation of air mix
damper. Between DRY and ECONOMY modes, the air flow
mode change points are different as illustrated.
However, the air flow selecting operation has the following
llmltatlons
(1) Set temperature 65°F  Fixed to FACE mode
Set temperature 90°F  Fixed to FOOT mode
(2) Water temperature compensation in heating
When inside temperature is lower than set temperature
by more than 3°C (5.4°F), the air outlet and blower speed
are fixed as follows depending on engine coolant tempera-
ture to improve heating at system start time.

i |
Coolant temperature Arfnrofll%w lz;e‘ggr Compressor
Below 50°C (122°F) Defroster LO OFF
50°C (122°F) or higher AUTO mode

Compensation of Solar Radiation

The photo-sensor (photodiode) senses the solar radiation
amount. The data from this sensor is used for correcting the
temperature control value. According to the corrected value,
the air mix damper position or blower speed is controlied for
an optimum interior temperature.

FACE -

FACE/
FOOT ]

FOOT

FACE -

FACE/
FOOT

FOOT -

Economy mode

DRY mode

0

203040506070 80 100

MAX
CooL

MAX
HOT

Air mix damper position

20Y1568

Output voltage (V)

05

04
03

e

0.2

0.1

50.000

100.000

Solar radiation amount (LX)

20Y1569
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

Air Cohditioning Graphic Display Control (available on
vehicle with electronic meter)

With output from the computer, various air flow indicator
lamps are lit to display conditions of air conditioning. (LED’s
within the control panel also indicate operating conditions).

In addition to display of inside air recirculation or outside air
introductions, air flow outlets and air conditioner
(compressor) operating condition, the air outlets are displayed
in green (cool air) or orange (hot air) to indicate outlet air
temperature condition.

The display colors of cool air and hot air change depending on
air mix damper position as follows:

FACE
outlet air
temperature

Green

AUTO (DRY-A/C)
mode

Orange
FOOT, DEF
outlet air

=>

Orange

Green

temperature

FACE
outlet air

temperature Orange

Green

ECONOMY and
A/C OFF modes FOOT, DEF

outlet air

Orange

Green

temperature

100
MAX
HOT

Computer

Air mix damper opening

MAX
COOL

20Y1574

20Y1575
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

Yacuum System

No. 1
solenoid
valve

Intake manifold

A ‘Check valve

Vacuum tank

No. 2
solenoid
valve

No. 3

Y-

FACE/FOOT damper
vacuum actuator

Inside air damper
vacuum actuator

solenoid
g valve r—S
L=

DEF damper
vacuum actuator

T
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No. 4
solenoid
valve
20Y1573

The vacuum system consisting of vacuum tank, check valve,

vacuum hoses, vacuum solenoid valves and vacuum

actuators, energizes or de-energizes the solenoid valves in re-

sponse to signals from computer and operates the vacuum

actuators to open or close the dampers for switching air flow.

The relationship between modes and solenoids are as shown

below.

Solenoid
No. 1 No. 2 No. 3 No. 4

Mode

Inside air recirculation ON — - —

Outside air introduction OFF — - -

FACE — ON OFF OFF

FACE/FOOT — OFF OFF OFF

FOOT — OFF ON OFF

DEF - OFF  ON ON

DEF/FACE - OFF OFF ON

24-67




COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

Fan Control System (Vehicles with an intercooler)

This system detects the air conditioner operating state and
coolant temperature through the information from the air
conditioner switch, pressure switch and thermosensor, and
controls the operation of radiator fan and pusher fan.

Fan Control Modes
] Fan operation
Status o : ;
. Radiator . Radiator
switches and sensors fan motor fan motor ; Pushir
No. 1 No. 2 an motor
. Water
Air con- Thermo- | Thermo-
o Pressure temper-
dslsﬁgﬁr switch ature Sﬁgs(ir s§1(1)s%r
switch : : ON OFF ON OFF ON OFF
OFF OFF O O O
OFF - - ‘ ON OFF O @) O
ON ON O O O
ON OFF OFF O O O
ON - ON OFF O O O
OFF :
ON ON ON O O @)
OFF ON ON O O O
ON
ON OFF OFF O O @)
ON ON OFF O O O
OFF
ON ON ON O O O
OFF ON ON O o) O
Remarks:

Contact operating pressure and temperature
Pressure switch: 1,912 kPa (277 psi) — ON
Water temperature switch: 113°C (235°F) — OFF
Thermosensor No. 1: 85°C (185°F) — ON
Thermosensor No. 2: 100°C (212°F) — ON
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING Iix

OPERATION 2 3 i i
&  AUTO AIR CONDITIONER - = = =
1Y 888 |||F|¥|®
& TEMP . il R
| e ) ql [ | [ |
AUTO ¥YDOWN AUP sg @ OFF
| ! ‘ !
I ! 6 70Y506

Control Panel
1. Inside/outside Air Changeover Switch
Ignition switch at ON and control in AUTO mode:

Inside air recirculation or outside air introduction mode
as selected in AUTO mode is established, with the lamp
lit dim.
Manual setting:
By every depression of the switch, the selected mode is
reversed and the status is held, with corresponding lamp
lit. ‘

2. Outside Air Introduction Mode Display LED (green) and
Inside air circulation mode display LED (Orange)
Ignition switch at ON and control in AUTO mode:

The LED lights to indicate inside air recirculation or out-
side air introduction mode as selected in AUTO mode.

Manual setting:
The LED indicates inside air recirculation or outside air
introduction mode.

3. ECON Operation Display LED (Orange) and ECON
Switch,

The LED operation and ECON switch operation are
synchronized.

Ignition switch ON and control in AUTO mode:
Switch lamp is lit dim and LED is off.
Manual setting: :

If ECONO key is pressed, ECONO mode is set and
ECONO switch and LED are lit.

If the key is pressed again, compressor OFF mode is set
and ECONO switch is lit dim, with LED being off (fan in
operation).

The ECONO and OFF modes are established alternatively
at every depression of ECONO key.

24-69
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liz COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

4. Air Flow Mode Selection Switch
Ignition switch at ON and control in AUTO mode:

(1) Air flow mode is determined in AUTO mode.
(2) All lamps are lit dim.

Manual setting:

(1) Air flow mode is established as selected.
(2) Lamps for set keys only are lit.

5. Air Flow Mode Operation Display LED (Orange)
Ignition switch at ON and control in AUTO mode;

LED for mode selected in AUTO mode is lit. [LED for
FACE, FACE/FOOT, FOOT or DEF mode is lit (when
coolant temperature is compensated).]

Manual setting:

LED for set air flow mode (FACE, FACE/FOOT,

FOOT, DEF or FACE/DEF) is lit. Simultaneous selection

of DEF and FOOT is impossible. (DEF is selected if they

are selected simultaneously.)

* The LED’s for two modes selected within a second are
lit. In case of concurrent selection of DEF and FOOT,
however, the mode selected later becomes effective.

6. For Operation Display LED (Orange) and Fan Switch
The LED operation is synchronized with switch operation.
Ignition at ON and control in AUTO mode:

(1) Fan speed level is determined by deviation of interior
temperature from set temperature.
(2) Switch lamps are all lit dim.

Manual setting:

(1) Fan speed level is set as selected (OFF*, Lo or Hi).
(2) Switch lamps and LED’s are lit for set keys only. o
* If OFF key is pressed, ECONO operation display
LED, ECONO switch lamp and AUTO switch lamp
are lit dim (with compressor OFF).

7. Set Temperature Change Switch

(1) After ignition switch is set to ON, lamp is always lit
dim.

(2) Beep sound is produced once at every set temperature
change. (Setting changes at 1°F increments from 65 to
90°F.)

(3) If pressed simultaneously, no change occurs in set
temperature. No beep sound.

(4) No effect on other switches.

(5) If the switch is kept pressed, set temperature con-
tinues to change down to 65°F or up to 90°F. (Below
65°F or above 90°F, neither set temperature change
nor beep sound is caused even if the switch is
pressed).
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

8. AUTO Opération Display LED (Orange) and AUTO
Switch

The LED operation and AUTO switch operation are
synchronized.

(1) Ignition switch ON:
AUTO switch lamp and. LED only are lit. (Other
switch lamps are lit dim.) Operation display LED’s are
as described in the respective displays.
Manual setting:
When the fan speed level and air flow mode are select-
ed and compressor is in OFF mode, AUTO switch
lamp is lit dim and AUTO LED indicator is off. In case
of inside/outside mode and ECONOMY mode
selection, however, AUTO switch lamp and LED will
be lit.

(2) If AUTO key is pressed again, AUTO mode is set and
AUTO switch lamp and LED will be lit except when
temperature is same as set temperature.
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

In-Car Sensors (upper and lower)

Changes in interior temperatures, cause thermister resistance
in those sensors to change and apply such resistance change
data as input to the microcomputer.

The temperatures detected by upper and lower sensors are
averaged and obtained value is used as an interior tempera-

ture data.

Fin Sensor

Upper in-car
sensor

e

\

Lower in-car sensor

20Y1567

Thermistor characteristics

This sensor senses evaporator temperature and inputs the
signal to the microcomputer for compressor ON-OFF control.
Further, it detects the frost point to prevent frosting of
evaporator. Its characteristics are same as those of the in-car

sensor.

Air Mix Damper Potentiometer
This potentiometer detects air mix damper position.

24-72
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING l'lz

Servo Motor
The air mix damper is driven by a high accuracy stepping
motor. A
The damper position is detected with an interconnected
potentiometer and the servo motor operates so that a damper 5 +
position as commanded by the computer will be realized. 3
£ .
E .
Rated voltage ............cc.cocovvivvevvieceneeiineee e, 12V © -
Rated load torque .........ccccevene.... 40 Ncm (3 in-1bs.) 8
Rated load speed ..........cooveovvevvveeeeeieeeeeeen, 20 rpm
In case of COOL side operation (clockwise turn as seen from 20Y1553
motor output shaft):
Aterminal ... 12v
Bterminal .........c.ccoooiiiiiiie e, Ground

In case of HOT side operation (counterclockwise turn as seen
from motor output shaft):

Aterminal .......coovvviiiiee e Ground
Bterminal ......o.ccoooovviiiiiiieeeeeee e, -12v

At time of stop, the level at both A and B terminals will be 0V.

Air Mix Damper Adjustment

Remove the rod from the air mix damper. Move the air mix
damper operating lever fully towards COOL side (pull in the
direction of rod) and turn the motor lever fully clockwise (in
the direction of pulling up lever rod).

This condition represents the coolest (Max. cool) damper po-
sition at which motor lever rod is connected with air mix
damper lever grip.

Thermo Switch

The thermo switch is turned on to send signal to the controller
when engine coolant temperature is below 46°C—54°C
(115°F—129°F) and the thermo switch is turned off when it
is above 43°C (109°F).

This causes the mode switch and fan speed to be fixed at “L”

level and a hot water compensation to be accomplished in
AUTO range.

Thermo switch

20Y1556
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

Actuator

1. Inside/Outside Air Changeover Actuator
Via vacuum solenoid valves, this vacuum actuator operate
to switch the air suction port (inside or outside) with link.
2. Actuator for Air Flow Mode Damper
Via vacuum solenoid valves, this vacuum actuator
switches air flow mode with link.

Actuator for Air Mix Damper

This actuator switches air mix damper position with DC
motor and temperature control potentiometer.

Low Pressure Switch

This switch opens when refrigerant pressure falls below the
set point to stop the compressor.

ON e erevtrerreeeees 206 kPa (29.9 psi)
DIFF oot seeeaeene 25 kPa (3.6 psi)

Control Panel Lighting Controller

Control panel

0bLY
o

20Y1546

DC12v

Computer

Light
controller

i

~—< Rheostat signal
——< Lighting signal

20Y1572

This controller provides intensity control of various lamps on
the panel according to the brightness of the instrument panel
for improved panel visibility.

24-74
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

The lighting controller is installed in the cooling unit.

Fan Controller (Power Transistor)

The fan controller controls fan speed and air volume by
changing fan motor voltage. It is mounted on the blower unit
air outlet.

Rated voltage .............cccooevvevvveennnne, 12V (24V) DC
Rated current ........ocoeevvvveveeeeeeeeeeeeeeeenns 20A (10A)
Thermo fuse .......coooccevvvvvvveeeeerereennnn, 109°C (228°F)

Vacuum Tank

(1) Operation
This tank serves for reducing vacuum fluctuation in
engine manifold to a cértain extent.

(2) This tank is installed on the left fender in engine
compartment. )

Check Valve

This valve maintains constant the vacuum in vacuum tank in
the event of a loss of engine manifold vacuum to stabilize the
operation of vacuum actuators.

INSTALLED POSITION

The check valves are installed at negative pressure port of
vacuum tank and double vacuum valve (DVV).

20Y1555

20Y1552

20Y1577

Plastic ball

Valve disc

20Y1563
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

Vacuum Solenoid Valve

This electric solenoid valve supplies to the vaccum actuator,
vacuum (when the solenoid is ON) or atmospheric pressure

(when the solenoid is OFF).

Pheoto-sensor

This sensor receives solar radiation on its sensing surface,
generates electromotive force corresponding to the amount
of sunbeam received, and sends it to the Automatic Tempera-
ture Controller for sunbeam compensation in temperature

control.
INSTALLED POSITION

The sensor is installed on the upper right of the instrument
panel at a point exposed to sunbeam.

24-76

Ambient side

Actuator side

Source side

F/

20Y1564

Photo-sensor

Effective
~ sunbeam
sensing
surface -

N—(T]

Sunbeam sensing surface

E%——— A1 electrode

20Y1562
05
b
@ /
o
i
°
>
5 02
Q
5
° J
0
50,000 100,000
Luminance (Ix)
Electromotive force characteristics 39y 1550
05} . )
o 4 )
g / AN
2l / \
>
5 02
Q
¢/ \
(@] [
090 45 0 45 90
Light-receiving angle (degree)
Directivity characteristics 0Y1551
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COMPONENT SERVICE — AUTOMATIC AIR-CONDITIONING

COMPONENTS
Vacuum hose assembly Harness assembly
Vacuum pipe
Light controller
Cooling unit assembly
Water valve
5 Hose
Heater core b Q/
o Lower cooling
case
Potentiometer
Vacuum actuator
(INSIDE/OUTSIDE)
Motor
Blower case

Vacuum actuator (DEF)

Vacuum actuator
(FACE/FOOT)

Heater case

Fan controller

Vacuum hose

Fan
Blower motor

Control unit

20Y1599
20Y1598
20Y1531

24-77
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..x = COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —
== : CONTROL ASSEMBLY / HEATER UNIT

CONTROL ASSEMBLY
REMOVAL

1. Remove the instrument panel. (Refer to GROUP 23.)
2. Disconnect the vacuum hoses and harness connector, and
remove the control assembly.

HEATER UNIT
REMOVAL
1. Start the engine and operate the set temperature change

switch to adjust the temperature setting to MAX HOT. == =|[rauwcancowronens [ =] = =
Then, stop the engine. e || ( | w
2. For the working procedures of steps 2 and up, inspection = = ==
and installation, see P.24-54. auto vonn | A 1B B | o
Set temperature
change switch
70Y506

24-18
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COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —
"SERVO MOTOR

e

|

REMOVAL

1. Remove the heater unit.
2. Using a screwdriver, uncouple the air mix damper and the
servo motor rod.

20Y1549
3. Remove screws securing the servo motor and remove the
servo motor from the heater unit.
20Y1554
INSPECTION
Motor Battery

Check that the motor runs when battery voltage is applied to
the motor connector. Also check that the motor runs in the
opposite direction when the polarity is reversed.

16R0350

Potentiometer

Connect an ohmmeter to the potentiometer connector termi-
nals (BR and RG) and check resistance reading when the
lever is moved to positions A and B.

Air mix damper potentiometer resistance [Standard

value]
MAXHOT A .o 180 O
MAX COQL B o 4,640 Q

Lever

Ohmmeter

20Y1581
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B COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —
= THERMO SWITCH

REMOVAL

1. Remove the heater unit. I /
2. Disconnect the thermo switch connector and remove the
thermo switch.

20Y1556

INSPECTION

Check thermo switch for continuity.

1. With the thermo switch in hot water, connect in series the
battery and a 12V, 3.4W bulb to the thermo switch
terminals.

2. Cause current to flow between the thermo switch termi-
nals and measure voltage.

3. Check that the voltage changes from 12V to approximate-
ly OV (or the bulb lights up) when the water temperature
reaches the standard value.

Thermo switch continuity [Standard value] 20Y1582
OFF —ON ... 46°C —54°C (115°F—129°F)
ON—=OFF ....cccooieiiinnrainene Over 43°C (109°F)
24-80
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COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —

COOLING UNIT

|
|
T~
T

REMOVAL
In the Engine Compartment

1. Release all refrigerant through the compressor service
outlet.

2. Remove the heat protector. (20Y1593)

3. Remove the vacuum tank, if equipped; and set it to one
side.

4. Disconnect the vacuum hose and high and low pressure
pipes to the evaporator at the bulkhead. (20Y1594)

5. Remove the nut securing the evaporator to the dash
panel. (20Y1594)

6. Remove the grommet.

Inside the Passenger Compartment

Remove the glove box. (20Y1591)

Remove the under cover.

Remove the lap heater duct.

Remove the side console cover on the passenger side.
Remove the glove box lower frame.

e

6. Remove the defroster duct.
7. Loosen and remove the duct joints from the evaporator
housing. (20Y1595)

NOT FOR RESALE - CONVERTED BY RICHIE - DOWNLOADED FOR FREE FROM:

Heat protector

20Y1593
\
\
h— T — AN ,'\ > //
: Grommet
High pressure
plpe Nut
ng pressure Vacuum
pipe ~ hose
20Y1594
Glove box
re >

Side console cover

Under cover

20Y1591

Duct joint

20Y1595
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 COOLING UNIT

COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —

8. Remove the two upper bolts attaching the upper part of
the evaporator unit to the bulkhead. (20Y1596)

9. Pull the evaporator out from the dash and tilt it about 45
degrees.

10. Disconnect the wiring harness connector from the
evaporator. (20Y1592)

11. Disconnect the vacuum hose from the servo.

12. Remove the evaporator.

DISASSEMBLY

1. Disconnect the relay, light controller, harness connectors.
2. Remove the vacuum hose.

3. Remove the relay, light controller.

24-82

Cooling unit
(evaporator)

20Y1596

Harness stays
in place

20Y1592

20Y1538
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COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —

COOLING UNIT

4. Using a slot screwdriver, remove the clips securing the

upper cooling case and the lower cooling case.

5. Separate the upper cooling case from the lower cooling

case.

6. Remove the pad from the piping.

7. Separate the cooling unit assembly from the lower cooling

case.

20Y1541

Upper cooling
case

Lower cooling

case
20Y1540

20Y1542

Lower cooling
case

20Y1539

24-83
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COOLING UNIT

COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —

8. Remove the expansion valve temperature sensing tube
from the suction piping.
9. Remove the expansion valve proper.

INSPECTION

Check resistance between the fin sensor terminals.

When the sensor terminal resistance is measured at two or
more different temperature locations, the resistance must be
as indicated in the characteristic curve.

Resistance of fin sensor by temperature characteristics
[Standard value] .......c.cccocveeveceviennnne to be as indicated

NOTE
Temperature conditions during check must be within the
range shown in the characteristic curve.

INSTALLATION
Install components in reverse order of removal.

NOTE

Take care to do the following:

1. Connect the harness connector securely.

2. Before installing the evaporator, connect the ducts
loosely.

3. Install the grommet to the bulkhead before connecting
the pipes.

4. Be sure to recharge the system as described below.

24-84

‘ Expansion

valve

~—— = B

7 / 20Y1547

Resistance (k{2)

~-10 0 10 20
(14) (32) {50) (68) (86) (104)

30 40

Temperature °C (°F) 16Y2859
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COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) — H =
: - SENSOR ‘

COMPONENTS

Upper in-car sensor

B

Lower in-car sensor ‘/{j

20Y1528

REMOVAL
Photo Sensor
1. Remove the photo sensor from the instrument panel. Trim stick

20Y152
Upper In-Car Sensor
Remove the room temperature sensor from the roll bar trim. \\ \\ ’ ’
Trim stick
— S
20Y151
24-85
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SENSOR / RECEIVER / CONDENSER

COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —

INSPECTION

Check resistance between the in-car sensor terminals.

When the in-car sensor terminal resistance is measured at two
or more different temperature locations, the resistance must
be as indicated in the characteristic curve.

Resistance of in-car sensor by temperature charac-
teristics [Standard value] ................. to be as indicated

NOTE
Temperature conditions during check must be within the
range shown in the characteristic curve.

RECEIVER

REMOVAL

1. Remove the center instrument stay.

. Disconnect the receiver outlet and inlet pipes.

Remove the receiver attaching bolts. (20Y935)

2
3
4, Remove the receiver upward.

CONDENSER
REMOVAL

1. Remove the center instrument stay.

2. Disconnect the receiver outlet and inlet pipes.

3. Remove the condenser top and bottom attaching bolts.
4. Take out the condenser from the vehicle side.

24-86

Resistance (k)

Thermistor characteristics

'
o5 0 5 10 15 20 25 30 3
(14) 23) (32) (A1) (50) (591 (68) (79) (86} (9
Temperature °C (°F)

5 40
5) (104}

20Y1566

20Y936
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COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —
PUSHER FAN / COMPRESSOR =3

PUSHER FAN
REMOVAL
Vehicles without an Intercooler

1. Remove the pusher fan harness at the connector.
2. Remove three bolts securing the pusher fan.

NOTE ‘
The top and bottom left ones secure the fan and the hood Hood lock
lock stay and the bottom right one secures the fan and the stay .

condenser bracket.

3. Lift out the pusher fan from between the header panel L4 )
and the headlight support panel. : 20Y1505

Vehicles with an Intercooler

1. Remove the pusher fan harness at the connector.

2. Remove six bolts securing the pusher fan. :

3. Lift out the pusher fan from between the header panel
and the headlight support panel.

20Y1580
COMPRESSOR
REMOVAL
1. Loosen the idler pulley and remove the V-belt.
2. Disconnect the primary cord of the ignition coil.
3. Disconnect the magnet clutch harness.
4. Disconnect and plug the HP and LP hoses slowly to
release the refrigerant.

5. Remove the front and rear set bolts.
6. Remove the compressor.

24-87
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m COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —
E= MAGNETIC CLUTCH

COMPONENTS

Center piece

e
E i Shim
Snapring -
Snap ring

156—-17 Nm
11 -13 ft.lbs.

Y20709

DISASSEMBLY

1. Hold the center piece and loosen the nut. (Y20710)
2. Remove the center piece.

Y20710

3. Remove the clearance adjusting shim(s) located on the
end of the compressor shaft.

Y20711

24-38
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COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) — %

MAGNETIC CLUTCH
4. Remove the snap ring which secures the clutch rotor. o
E Snap ring pliers s .
S ‘ nap ring
) R
g

-

Clutch rotor @ 5\_/

e,
I

9\\ = ==

N

Y20712

5. Pull the clutch rotor off of the Compressor.

NOTE
It may be necessary to lightly tap the rotor with a plastic
hammer.

= Clutch rotor

Y20713

6. Disconnect the ground terminal for the stator coil.

|
NOTE Driver L]J Disconnet ground terminal.
Use an impact driver to remove the attaching screw. Stator a

Y20714

7. Remove the snap ring which secures the stator.

Y20715

24-89
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l*% MAGNETIC CLUTCH

COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —

8. Pull the stator off of the compressor housing.

INSPECTION

1. Check the surface of the center piece for scoring or bluing.

5 Check the surface of the rotor for scoring or bluing.

3. Measure the resistance of the stator coil. Resistance
should be equal to the standard value.

Coil resistance [at ambient temperature 20°C (68°P)]
29020

INSTALLATION

The stator must be aligned with the pin in the compression
housing and center piece to stator clearance must be checked
after in- stallation.

MAGNETIC CLUTCH CLEARANCE INSPECTION

1. Tighten the clutch nut.
2. Check the clutch clearance as illustrated. (Y20718)

Pressure plate to rotor clearance ...l
' 0.4—0.7 mm (.02—.03in.)

NOTE

Remove clearance adjusting shims to decrease clutch
clearance. Add shims selected from the following table to in-
crease clutch clearance.

Clearance Adjustment Shims

Part No. Thickness

CSA935F100 0.1 mm (.004 in.)
CSA935F100A 0.2 mm (.008 in.)
CSA935F100B 0.5 mm (.020in.)

3. Turn the rotor by hand to confirm that it rotates freely.

24-90
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COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —
COMPRESSOR FRONT HOUSING

m
=T

COMPONENTS

2526 Nm ) ‘ )
18—-20 ft.Ibs. &E
Q
Front housing
Seals Oil drain guide
20Y947
REMOVAL
NOTE
Magnetic clutch must be removed. (Refer to P. 24-88.)
1. Pull the oil drain guide out of the front housing.
Y20727

2. Remove the woodruff key.

Y20728
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l*“ COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —
= COMPRESSOR FRONT HOUSING

3. Remove the six compressor through bolts as illustrated.

NOTE
Set compressor on end to prevent oil loss during front housing
removal.

4. Remove the front housing from the compressor.

NOTE
It may be necessary to lightly tap the housing at the boss as
illustrated. Do not damage the front housing.

5. Remove the shaft seal.

6. Remove the seal plate in the front housing with a 13 mm
deep well socket.

NOTE »
Do not damage the inside surface of the front housing when
removing and installing the seal plate.

7. Carefully drain the oil from the compressor into a
container.

24-92

Allen wrench

Front
housing Y20732
Front
housing
Y20733

Shaﬁ seal

Y20737

Cylindrical bar

Y20741
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COMPONENT SERVICE (AUTOMATICAIR-CONDITIONING) -
G :

N

COMPRESSOR FRONT HOUS)

8. Check the sealing surfaces for cracks, scratches and
deformation.

INSPECTION
1. Check the front housing for cracks or scoring on the seal-
ing surfaces.

2. Check the compressor shaft for scoring.

INSTALLATION

1. Lubricate the shaft seal with compressor oil. Install the
shaft seal on the shaft.

NOTE

Rotate the shaft seal lightly by hand to check that it is fitted
into the notch on the compressor shaft.

2. Lubricate the seal plate and a new O-ring with compressor
oil. Push the seal plate and O-ring into the front housing.

3. Install the seal plate into the front housing with a 19 mm
deep well socket. (20Y790)

4. Lubricate the new front housing O-ring with compressor
oil and install it into the compressor housing.

20Y763

20Y788

20Y789

19 mm deep socket

20Y790
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COMPONENT SERVICE (AUTOMATIC AIR-CONDITIONING) —
COMPRESSOR FRONT HOUSING

T
T

5. Install the front housing over the locating pins in the
CcOMpressor.

NOTE

When the front housing is installed to the compressor, be
sure to align the notch of the shaft seal in the front housing
with that of the compressor shaft.

% Shaft
seal
fi%/snaft
2000252

Front housing

20Y791

6. Install the six compressor through bolts.

NOTE
New washers should be used on the six through bolts.

Allen wrench

20Y792
7. Install the woodruff key.
8. Insert a new oil drain guide in front of the seal plate on the
front housing. (Y20727)
Qil drain guide Y20727

9. Pour the specified quantity of new compressor oil into the ‘ T _
. Suction service valve
service valves.

Compressor Ol ...ooeereusrimseiseneses 170 cc (10.4 cu.in.)

20Y946

24-94
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