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GENERAL DESCRIPTION

Continuously Variable
Air Flow Control

The fan control amplifier, which utilizes transistor
circuits, continuously controls the air flow blown

out by the blower, allowing for selection of the de-
sired air flowrate. The fan control amplifier is

housed in the blower motor unit. The heat-radiat-

ing plate of the amplifier is placed in the stream of
the air flow to effectively cool the transistors.

BLOWER MOTOR
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To blower relay
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POWER TRANSISTOR

FAN CONTROL AMPLIFIER
SHA2558

Device for Distributing Cool Air _—

to the Feet during “FACE MODE”

A vacuum actuator is used in the cool-air distribu-

tion device to remove the hot air directed to the
floor area and distribute the optimum air tempera-

ture to the driver’s compartment. When the vac-

uum switch is turned “ON”, part of the outside air
(or: part of the cool air on models equipped with

air conditioning systems) taken in the vehicle is

bypassed to the shower duct on the driver's side

through the operation of the actuator.

Five-way center duct~ A| ¥ y— Ventilator bypass duct |
a = ——e |

‘ n
\— Vacuum switeh

(Floor ventilator Open-Close)

~

i Vacuum hose

SHA2308
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AIR FLOW AND COMPONENT LAYOUT (Manual)
Air Flow
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AIR FLOW AND COMPONENT LAYOUT (Manual)

Component Layout
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LOCATION OF VACUUM COMPONENTS (Manual)

Actuator (For defroster door 1)Intake actuator
Actuator (For ventilator door) —

iWater cock Actuator (For floorX with vacuum actuator! AE door and defroster \

G7 7 }

Power servo v
{For air mix door) ~

Solenoid valve
bracket

Vacuum switch
{For floor ventilator)

Front side

Rear side

Turbocharged model

SHAg808
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CONTROL

Heater and Air Conditioner Control Removal

” Radio/air conditioner
or @, 4 bracketPr} mt <1

& + Heater and air conditioner control assembly mounting bolts

SHA9B818
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HEATER ELECTRICAL CIRCUIT

Schematic

BATTERY FUSIBLE
LINK

w Ho

epascacel
82 [sj [=

a
no he a >

co“He
5 =

alaletal =
POTENTIO
BALANCE
RESISTOR

ACC
RELAY

104

SS} 5

TEMPERATURE
SETTING &
POTENTIO z

3 u BLOWER 154
° MOTOR+ 2 = BLOWER
Zz 2b g “1 = p—— RELAY

_3) Pack HS
FUSE [—

i aed
! FAN
; RHEOSTAT

For water cock S/V 8

For intake actuator S/V 1

pear g
For intake actuator S/V¥ 2

—aQ—
For floor deor actuator S/V 3

= rate
ty

For ventilator door actuator S/V¥ 4

ap
For defroster door actuator S/V 5

QL
O.S.V.V. (For air mix door) S/V 6

= Qe
Be D.S.V.V. (For air mix door) S/V 7

z Cay
oF eae
Eu&
tu
2° LIGHTING SWITCH
sa
se
52

o20

SHA417B

HA-7



{pis
498g

)
(p15

“H'd
}

GONNQH
SD

AGOB
GNNOuD

AGOs

SHAS90B

@
 annows 

Ss 
=

| anew) 
aras——— 

008 
a> 

§
 

&
hes 

=e 
2 

a

as

- 
a

dy 
ZI

We 
as 

as 
WarsAs 

jos}UC3

paige 
Fay 

ae 
rc vy————_ 

«—<—<$—$—$_$$$$—_—__—-» 
f° uoneujuiny)) 

0,

os
vO

Ve
Vu——_

Z 
at 

8 
w

e) G
a

oe 
eee ter 

(a 
o> 

s
HOt, 

— 
]

uaMore 
a8 

aa 
vy

va 
a

as 
8s

Diagramiring

HEATER ELECTRICAL CIRCUIT
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DESCRIPTION— Air Conditioner (Manual)

Refrigeration Cycle

REFRIGERANT. FLOW

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

The refrigerant evaporation through the evaporator coil is controlied by an externally equalized expansion
valve, located inside the evaporator case.

FREEZE PROTECTION — Compressor control

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

trol amplifier allows compressor operation.

The refrigerant system is protected against excessively high pressure by a pressure relief valve located
between the receiver drier and the condenser. Protection against excessively low pressure (interruption of
compressor operation) is provided by alow pressure switch, located on the receiver drier.

rs High-pressure4 ZZ gas RS as

Tigers Low-pressure

4 Compressor
4

D 
Joe

Outside air Recirculation air

er ae || (U

Safety valve
Discharges refrigerant to
atmosphere at pressures
above approx, 3,727 kPa
(38 kg/cm? , 540 psi).
The valve cannot be reused.

—

Blower motorSASS SSS \)
VAVAVAVAVANYSs >an Seaimuane’

>

Receiver drier Expansion valve
Delivers sprayed refrigerant to the

Turns OF F at pressure belaw evaporator to facilitate refrigerant
196 kPa (2 kg/cm’, 28 psi) evaporation and controls the amount
cutting compressor power supply. of refrigerant passing the orifice, SHAS268Low-pressure switch

HA-9



DISCHARGING, EVACUATING, CHARGING AND CHECKING

Precautions Discharging

WARNING:
® Always be careful that refrigerant does not

come in contact with your skin.
® Always wear eye protection when working

around the system.

e Keep refrigerant containers stored below 50°C
{122° F) and never drop from high places.

e Work in well-ventilated area because refrigerant

gas evaporates. quickly and breathing may be-

come difficult due to the lack of oxygen.
e Keep refrigerant away from open flames be-

cause poisonous gas will be produced if it

burns,
® Do not use steam to clean surface of condenser

or evaporator. Be sure to use cold water or

compressed air.

® Compressed air must never be used to clean a

dirty line. Clean with refrigerant gas.

® Do not use manifold gauge whose press point
shape is different. Otherwise, insufficient
evacuating may occur.

Valve press point
\

SHAGIDA

® Do not over-tighten service valve cap,

Do not allow refrigerant to rush out. Other-
wise, compressor oil will be discharged along
with refrigerant.

Slowly open the valves to discharge only refriger-
ant. If they are opened quickly, compressor oil will
also be discharged.

To high-pressure
To low-pressure service valve
service valve

SHA240B

HA-10



DISCHARGING, EVACUATING, CHARGING AND CHECKING

—Evacuating the System—Step one__

1. ‘Start pump, then open both valves and run

pump for about 5 minutes.
To high-pressure

To low-pressure
service valve

service valve

SHA241B
Vacuum pump

2. When low gauge has reached approx. 101.3 kPa
(760 mmHg, 29.92 inHg), completely close
both valves of gauge and stop vacuum pump.
Let it stand for 5 to 10 minutes in this state
and confirm that the reading does not rise.

a. The low-pressure gauge reads lower by 3.3 kPa

(25 mmHg, 0.98 inHg) per 300 m (1,000 ft)
elevation. Perform evacuation according to the
following table.

Elevation tec system

m_(ft) 5
(mmHg, inHg)

0 (0) 101.3 (760, 29.92)

300 (1,000) 98.0: (735, 28.94)

600 (2,000) 94.6 (710, 27.95)

900 (3,000) 91.3 (685, 26.97)

| Values show reading of the low-pressure gauge.

b. The rate of ascension of the low-pressure gauge
should be less than 3.3 kPa (25 mmHg, 0.98
inHg) in five minutes.

Charging—Step one

1. Evacuate refrigerant system.

Refer to “Evacuating the System—Step One”.

2. Close manifold gauge valves securely and dis-
connect charging hose from vacuum pump.

3. Purge air from center charging hose.
1) Connect center charging hose to refrigerant can

through can top.

2} Break seal of refrigerant can and purge air.

Purging air

SHA2428

4, Charge refrigerant into system.

WARNING:

Ensure that engine is off.

1) Open high-pressure valve of manifold gauge and
charge refrigerant into system,

To low-pressure
service valve

To high-pressure
service valve *

RHA278

HA-11



DISCHARGING, EVACUATING, CHARGING AND CHECKING

——Charging—Step one (Cont’d} —__

CAUTION:

lf charging liquefied refrigerant into the system

with the can turned upside down to reduce charg-

ing time, charge refrigerant only through high-
pressure (discharge) service valve, After charging,

the compressor should always be turned several

times manually.

To high-pressure
service valve

To low-pressure
service valve

SHA244B

2) When low-pressure gauge reading is 98 kPa

(1.0 kg/em?, 14 psi), completely close high-
pressure valve of manifold gauge and stop

charging.

—Evacuating the System—Step two -

1. Close manifold gauge valve securely and dis-

connect charging hose from refrigerant can.

2. Connect center charging hose to vacuum pump.

3. Start pump, then open both valves and run
pump for about 20 minutes.

To high-pressure
To low-pressure

service valve
service valve

SHA241B
Vacuum pump

Charging—Step two

Refer to ‘‘Changing—step one” of Nos. 2 through 4.

4. When refrigerant charging speed slows down,

close high-pressure valve of manifold gauge and
open low-pressure valve of manifold gauge and
charge it while running the compressor for ease

of charging,

Run at idling
{Below 1,500 ram)

To low-pressureservice valve cy
t

To high-pressure
service valve

Fan lever, mode and temperature dial
Maximum coo! and speed

SHA245B

5. Start Engine — Air conditioning system ON,

maximum temperature set, maximum blower
speed. Open low-pressure valve on gauge set,
with can in upright position, and monitor sight
glass. Charge is complete when sight glass is

clear.

Cycling clutch systems will produce bubbles in
sight glass when clutch engages, Therefore, allow 5
seconds after clutch engages to determine if
bubbles continue, and, if so, add refrigerant to

clear sight glass.

WARNING:

Never charge refrigerant through high-pressure side

(discharge side) of system since this will force
refrigerant back into refrigerant can and can may

explode,

HA-12



DISCHARGING, EVACUATING, CHARGING AND CHECKING

6. Charge refrigerant while controiling low-pres-
sure gauge reading at 275 kPa (2.8 kg/cm? , 40
psi} or less by turning in. or-out, low-pressure

valve of manifold gauge.

e Be sure to purge air from charging hose when
replacing can with a new one.

In low ambient conditions in order to reduce
charging time, warming of the refrigerant can will
increase internal pressure.

CAUTION:
Do not increase can temperature beyond 40°C
(104° F),

WARNING:
Do not heat can directly. There is danger of it
exploding.

Gas burner

Immerse in water heated
to about 40°C (104°F)
for a short time. Reet 7

RHASS6

Charging—Step two (Cont'd)

7. Charge the specified amount of refrigerant into
system by weighing charged refrigerant with
scale. Overcharging will cause discharge pres-
sure to rise.

Refrigerant amount:

0.9 - 1.1 kg {2.0 - 2.4 Ib)

RHA5OA

The state of the bubbles in sight glass should only
be used for checking whether the amount of
charged refrigerant is small or not. The amount of
charged refrigerant can be correctly judged by
means of discharge pressure.

8. After charging, be sure to install valve cap on
service valve.

9. Confirm that there are no leaks in system by

checking with a leak detector.
e When refrigerant charging is performed with a

charging cylinder, charging station, or auto-
matic charging equipment, engine off, charge
only through high side, after specified refriger-
ant amount has entered the system, close high
Pressure valve on gauge set. Start engine re-

turn to idle speed, operate A/C at maximum
temperature setting, high blower, Observe sight
glass to confirm complete charge.

Overcharging will result in increased high pressures,
and reduced performance.

HA-13



DISCHARGING, EVACUATING, CHARGING AND CHECKING

Checking Refrigerant Level

CONDITION e =6TEMP., lever position: Max. COLD

® Door window: Open FAN lever position: 4
e® A/C switch: ON Check sight glass after a lapse of about five

minutes.

Amount of

refrigerant

Check item

Almost no refrigerant Insufficient Suitable Teo much refrigerant

Temperature of high

pressure and low
pressure lines.

Almost no difference be

tween high pressure and

low pressure side
temperature

High pressure side is warm

and low pressure side is

fairly cold

High préssure side is hot

and low pressure side is

cold.

High pressure side is ab:

shormally hot

State in sight glass Bubbles flow continu-

ously. Bubbles will

disappear and something

like mist will flow when

refrigerant is nearly gone.

AC256

The bubbles dre seen

at intervals of 1-2

seconds

AC257

Almost transparent.

Bubbles may appear when

engine speed is raised and

lowered.

No bubbles can’ be seen

No clear difference exists between these two condi-
tions.

AC258

Pressure of system, High pressure side is ab-
normally low.

Both pressure on high

and low pressure sides are
slightly low.

Both pressures on high

and low pressure sides are

normal

Both pressures on high

and low pressure sides are

abnormally high.

Repair. Stop compressor im-

mediataly and conduct

an overall check,

Check for gas leakage, re

pair as required, replenish

and charge system.

Discharge refrigerant frorn

service valve of low

pressure side.

a, The bubbles seen through the sight glass are
influenced by the ambient temperature. Since
the bubbles are hard to show up in compara-
tively low temperatures below 20°C (68°F), it
is possible that a slightly larger amount of re-
frigerant would be filled, if supplied according

to the sight glass. Be sure to recheck the

amount when it exceeds 20°C (68°F). In

higher temperature the bubbles are easy to

show up.

When the screen in the receiver drier is clogged,

the bubbles will appear even if the amount of

refrigerant is normal. In this case, the outlet

side pipe of the receiver drier becomes consid-
erably cold.

HA-14



DISCHARGING, EVACUATING, CHARGING AND CHECKING

ELECTRIC LEAK-DETECTOR

The leak detector is a deticate device that detects

small amounts of halogen.

'n order to use the device properly, read the
manufacturer's manuals and perform the specified
maintenance and inspections.

Nominal sensitivity:

15 - 25g (0.59 - 0.88 oz)/year

SHA7334

GENERAL PRECAUTIONS FOR HANDLING
LEAK DETECTOR

Place the probe on connection fitting and wait for
5 seconds or more.

As to check cooling unit, wait for 10 seconds or
more.

WARNING:

As detector’s meter moves even slightly, keep the
probe as still as possible for one more minute.

NOTICE:

When fixing single bolt flange, place the probe on
opposite side-of the fitting.

Checking Refrigerant Leaks

UNION TYPE

fam

"Sala
Feu

MEASUREMENT STANDARD

If any reaction is noted using a detector having a
nominal sensitivity of 15 to 25 g (0.53 to 0.88 oz)/
year, that portion found leaking must be repaired.

PLATE TYPE

RHA2B0

e The nominal sensitivity of the detector is
determined under the assumption that all the
leaking gas is collected by the detector. Ac-
cordingly, the quantity of gas actually leaking
can amount to five to ten times the indicated
value. Generally speaking, leakage of 150 to
200 g (5.29 to 7,05 oz) of refrigerant can cause

insufficient cooling.
@ “Oil deposited during assembling must be wiped

off before inspection. Refrigerant easily

dissolves in oil, and the presence of oil can
causé an error in measurement.

This precaution is important when checking a

used vehicle for refrigerant leakage.
@ f any trace of oil is noted at and around con-

nection fittings, it is a sure indication that

refrigerant is leaking.

HA-15



A/C PERFORMANCE TEST (Manual)

Performance Chart

TEST CONDITION

Testing must be performed as follows:
Vehicle lacation: Indoors or in the shade (in a well ventilated place)
Doors: Closed
Door window: Open
Hood: Open
TEMP. lever position: Max. COLD
Mode switch position: “a (Face)
Recirculation switch position: RECIRC. ON
FAN speed: MAX. HI

Engine speed: 1,500 rpm
Time required before starting testing after
air conditioner starts operating: More than 10 minutes

TEST READING

Recirculating-to-discharge air temperature table

Inside air (Recirculating air) at blower assembly inlet
Discharge air temperature at center ventilator

Relative humidity At temperature °C °F)

% °C CF)

20 (68) 4.5-5.0 (40-41)

25 (77) 8.6-9.5 (47-49)

50 - 60 30 (86) 12.7 - 14.1 (55-57)

35 (95) 16.7 - 18.6 (62 - 65)

40 (104) 20.8 - 23.1 (69 - 74)

20 (68) 5.0 -5.5. {41 - 42)

25,(77) 9.6 - 10.5 (49 - 51)

60-70 30 (86) 14.1 - 15.5 (57 - 60)

35 (95), 18.6 - 20.5 (65 - 69)

40 (104) 23.1 - 25.4 (74 - 78)

HA-16



A/C PERFORMANCE TEST (Manual)

Performance Chart (Cont‘’d)

Ambient air temperature to compressor pressure table

Ambient air
High pressure (Discharge side) Low pressure (Suction side)

Relative humidity Air temperature kPa (kg/em?, psi) kPa (kg/cm?, psi)

% Ser)

853 - 1,049 §9 - 78

wing {8.7 - 10.7, 124 - 152) (0.6 -0.8, 9-11)
1,040 - 1,275 88 - 108

26 (7) (10.6 - 13.0, 151 - 185) (0.9-1.1, 13-16)
1,216 - 1,491 108 - 137

50,70 Soh (12.4- 15.2, 176-216) (14-14, 16-20)
1,393 - 1,706 437 - 167

95,19 (14.2-17.4, 202 - 247) {1.4 -1.7,.20 - 24)
1,579 - 1,932 157 - 196

4 4 : -S108) (16.1 - 19,7, 229 - 280) (1.6 -2.0, 23 -28)

a. The pressure will change in the following

manner with changes in conditions:
@ When blower speed is low, discharge pressure

will drop.
e When the relative humidity of intake air is low,

discharge pressure will drop.

b. The temperature will change in the following
manner with changes in conditions:
When the ambient air temperature is low, the
outlet air temperature will become low.

HA-17



PRECAUTIONS FOR REFRIGERANT CONNECTION

WARNING:

Gradually loosen discharge side hose fitting, and re-

move it after remaining pressure has been released.

When replacing or cleaning refrigerant cycle com-

ponents, observe the following.

e Dos not leave compressor on its side or upside

down for more than 10 minutes, as compressor
oil will enter low pressure chamber.

*® When connecting tubes, be sure to use a torque
wrench.

7 Torque wrench

SHAgIGA

e After disconnecting tubes, plug all openings im-

mediately to prevent entrance of dirt and mois-
ture.

Plug

SHAOSS

Do not reuse used O-ring.

When connecting tube, apply compressor oil to

portions shown in illustration. Be careful not
to apply oil to threaded portion.

6 O-ring must be closely attached to inflated por-

tion of tube.

O-ring
Apply \
compressor “a

t-)

N.G YA

OK. I

A

Do not apply
compressor ail:

Inflated portion

SHABS7A

After inserting tube into union until O-ring is
no more visible, tighten nut to specified tor-

que.

pe
Ysa —=N.G.5)

o

SHAS9BA

After connecting line, conduct leak test and
make sure that there is no leak from connec-

tions. When the gas leaking point is found, dis-
connect that line and replace the O-ring. Check
fit for further use and then tighten connections
to seal seat for the specified torque.
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PIPING, COMPRESSOR MOUNTING AND F.1.C.D.

Refrigerant Lines

- 0-20,7- -(©) 10-20 (1.0-20,7-14) To
oa

| =

}

| ——
ea
(oes

Wl eeeSafety valve, ap | i> See
\

tt.

) 10-20 (1.0-2.0,7-14}-\ YS SS

>» (9) 25 - 95 12.6-3.6, 19-26)
~~. Low-pressure (Suction)

service valve

a High-pressure (Discharge)
service valve

(0) 14-18 (1.4-1.8, 10-13) 1) + N-m (kg-m, ft-lb)
(©) 10-20 (1.0- 2.0, 7-14) /

SHA120C

© ie-21
(1.6 - 2.4, 12-15)

©) 36-49
(3.7- 5.0, 27 - 36)

yi

vat

Pos LA
ce)

(} em (kg-m, ft-lb) ©) 36-43 | Fa
SHAIZIC (3.7 - 5.0, 27 - 36) ©) 36-49

(3.7 -5.0, 27 - 36)
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PIPING, COMPRESSOR MOUNTING AND F.1.C.D.

FAST IDLE CONTROL DEVICE (F.I.C.D.)

1. Run engine until! it reaches operating tempera-

ture.

2. With air conditioning system OFF (when com-
pressor is not operating), make sure that engine

is at correct idle speed.

3. With air conditioning system ON (Recircula-
tion switch at “RECIRC” position, fan control

lever at “HI” position), make sure that com-
pressor and F.!.C.D. solenoid valve are func-

tioning properly.
4, For non-turbocharged model, set idle speed at

the specified value.

For turbocharged model, make sure that idle

speed is at the specified value. (Non-adjustable)

Non-turbocharged model

& Tk wae FA C.D, socket pin
oy ia a F,I.C.D. solenoid valve

TAA. unit,

\—F.Le.D, adjusting screw

SHA2238

SHA248B

Idle Speed Adjusting and Checking

ENGINE IDLING SPEED

_ Non- TurbochargedTransmission turbocharged
model

model

When A/C is OFF

Refer to MA section.

When AJC is ON

M/T — rpm 750 - 350 750 - 850

780 - 850 750 - 850AIT rpm 50-8
at ’D” range at 'D" range
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COMPRESSOR OIL—For DKS-16H (DIESEL-KIKI make)

The oii used to lubricate the compressor is
circulating with the refrigerant.

Whenever replacing any component of the sys-
tem or a large amount of gas leakage occurs,

add oil to maintain the original amount of oil.

Checking and Adjusting

OIL CAPACITY
Unit: m& (US fl oz, Imp f] oz)

Applied model All models

Capacity
Total in system 200 (6.8, 7.0}

Amount of oil which can Py

be drained 130 (4.4, 4.6}

ComprassoiciSgrvien 200 (6.8, 7.0)
Parts) charging amount

: All oil cannot be drained from system.

OIL RETURN OPERATION
Before checking and adjusting oil level, operate
compressor at engine idling speed, with controls
set for maximum cooling and high blower speed,
for 20 to 30 minutes in order to return oil to
compressor

CHECKING AND ADJUSTING FOR USED
COMPRESSOR
1. After oil return operation, stop the engine and

discharge refrigerant and then remove com-
pressor from the vehicle.

2, Remove oil drain plug, drain compressor oil
trom compresser oi! sump and measure the
amount.

Oil is sometimes hard to extract when com-

pressor is cooled. Remove oil while compressor

is warm [maintained to 40 to 50°C (104 to 122°F)).
3. If the amount is less than 130 m@ (4.4 US fl

oz, 4.6 Imp fl 02), some refrigerant may have
leaked out. Conduct leak tests on connections
of each system, anc if necessary, repair or
replace faulty parts.

4.. Check the purity of the oil and then adjust oil
level following the procedure below.
(a) When oil is clean;

Unit: m& (US fl oz, imp fl az)

Amount of oii drained Adjusting procedure

Oil level is right.
Pour in same amount of

oil as was drained out.

Above 130 (4.4, 4.6)*

Oil level may be iow.
Pour in 130 mé (4.4 US
floz, 4.6 Imp fl oz) of oil.

Below 130 (4.4, 4.6)

*: If amount of oil. drained is much greater than under
normal circumstances, fiush air conditioner system with

refrigerant. Then pour in 200 m& (6.8 US fl az,
7.0 Imp fl oz} of oil into air conditioner system.

(b) When oil contains chips or foreign material;
After air conditioner system has been
flushed with refrigerant, replace receiver
drier. Then pour in 200 mQ (6.8 US fi oz,
7.0 Imp fi oz) of oil into air conditioner
system.

CHECKING AND ADJUSTING FOR
COMPRESSOR REPLACEMENT
200 m@ (6.8 US fi oz, 7.0 Imp fl 0z) of oil is
charged in compressor (service parts). So it is
necessary to drain the proper amount of oil from
new compressor. Follow the procedure below.
1. After oil return operation, drain compressor oil

from used compressor and measure the
amount.

(It is the same procedure as CHECKING AND
ADJUSTING FOR USED COMPRESSOR.)
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COMPRESSOR OIL—For DKS-16H (DIESEL-KIKI make)

—— Checking and Adjusting (Cont'd)

2. Check the purity of the oil and then adjust oil
level following the procedure below.
{a) Oil is clean;

Unit: m2 (US fl oz, Imp fl oz)

Amount of oil drained Draining amount of oil
from used compressor from new compressor

200 (6.8, 7.0) — [Amount of
Abovgd 20sd fadabl oil drained + 25 (0.8, 0.9)]
Below 130 (4.4, 4.6} 130 (4.4, 4.6)

: Hf amount of oil drained is much greater than under

normal circumstances, flush air conditioner system with

refrigerant. Then install new compressor. (200 m&
{6.8 US fl oz, 7.0 [mp fl oz) of oil is changed compressor
service parts.]

Example:

Unit: m2 (US fl oz, Imp fl oz)

Amount of ail drained Draining amount of of!
from used compressor from new compressor

145 (4.9, 5.1} 30 (1.0, 1.1}

98432, 3.3) 130 (4.4, 4.6)

(b) When oil contains chips or foreign material:
After air, conditioner system has been
flushed with refrigerant, replace receiver
drier. Then install new compressor. [200
mg (6.8 US fl oz, 7.0 Imp fl oz) of oil is
charged in compressor service: parts.]
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COMPRESSOR—Model DKS-16H (DIESEL-KIKI make)

Plug all openings to prevent moisture and

foreign matter from entering.
Do not leave compressor on its side or upside

down for more than 10 minutes.
When replacing or repairing compressor, check

compressor oi] level in system.
When replacing with a new compressor, drain

specified oil from new compressor. Refer to
COMPRESSOR OIL.

Be sure there is no oil or dirt on frictional

surface of clutch dise and pulley.
When replacing compressor clutch, be careful

not to scratch shaft or bend pulley.

When replacing compressor clutch assembly,

do not forget BREAK-IN OPERATION.
When storing a compressor, be sure to fill it

with refrigerant to prevent rust formation.

Add refrigerant at the low-pressure side and
purge air at the high-pressure side, while
rotating shaft by hand.
Replace shaft seal, seal seat, oil seal and O-ring

as g set.

When installing shaft seal, seal seat, oil-seal,
O-ring and gaskets, apply compressor oil spar-
ingly to the contact surface. Do not reuse
them.

After replacement or repaires, conduct a Leak

Test.
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COMPRESSOR—Model DKS-16H (DIESEL-KIKI make)
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COMPRESSOR—Model DKS-16H (DIESEL-KIKI make)

REMOVAL

@ When removing shaft nut, hold clutch disc
with clutch disc wrench.

KV99231010
1137877)

SHABISB

e Using clutch disc puller, clutch disc can be
removed easily.

KV99232022
(J26571-Al

K¥89231010
(337877)

RHAATAA

@ Bend down pawl of lock washer.
e When removing pulley, remove lock nut with

nut wrench.

KV99235160
(J37882)

SHASOOB

Compressor Clutch

e Remove the pulley by hand. If difficult, use

puller pilot.

KV99233040
(J26720-A}

SHA?700B

INSPECTION

Clutch disc

lf the contact surface shows signs of damage due

to excessive heat, the drive plate and pulley should
be replaced,

Pulley

Check the appearance of the pulley assembly.
if the contact surface of the pulley shows signs
of excessive grooving due to slippage, both the
pulley and drive plate should be replaced. The
contact surfaces of the pulley assembly should
be cleaned with a suitable solvent before re-
installation.

Coil!

Check coil for loose connection or cracked insula-
tion.

Pulley

Clutch dise all

SHA7033
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COMPRESSOR—Model DKS-16H (DIESEL-KIKI make)

INSTALLATION

e = Install the key in the keyway on the compres-

sor drive shaft.

e [nstall the coil to compressor (lead wire up)
and tighten the mounting screws.

@ Install the load wire with its holder into the

held.

KV99234160
(137879)

SHA704B

Install lock washer and nut with nut wrench.
Bend one pawl of the lock washer up against
the nut to. prevent the nut from loosening,

eo BShimis}

SHA?7OSB

Compressor Clutch (Cont'd)

@ Check to ensure that the clutch clearance ts
between 0.3, to 0.6. mm (0,012 to 0.024 in).
Adjust the clearance using shim(s) as necessary.

BREAKE-IN OPERATION

When replacing compressor clutch assembly, do
not forget break-in operation, accomplished by

engaging, and. disengaging the clutch about thirty

times.

Break-in operation raises the level of transmitted
torque.

0.3 -0.6 mm
- N {0.012 - 0.024 in)

SHA7078
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COMPRESSOR— Model DKS-16H (DIESEL-KIKI make)

The shaft seal assembly is a precision-part, with
it’s critical parts. finished to extremely -close

tolerances and, as such, must be handled with
great care. Its slip face demands particularly
careful handling.

REMOVAL

@ Remove the magnetic clutch assembly, as out-
lined in “REMOVAL” of Compressor Clutch.

e@ Using Internal Snap Ring Pliers, remove the
seal seat/compressor snap ring.
Remove and discard seal seat.

Using a suitable piece of wire, remove the
O-ring from the inside groove of the shaft
seal housing. Discard the O-ring.

SHA71IOB

Shaft Seal Assembly

@ Remove the shaft seal as follows: Turning

clockwise, engage the remover hook with the
shaft seal hook, and slowly draw out the seal.
Discard the shaft seal.

eCheck the shaft and inside of the compressor
neck for dirt of foreign material and ensure

these areas are perfectly clean before installing
new shaft seal,

S Q K'V99235140
J , (J37876)

| in

fhe A

Ia ALN
SHAT12B

INSPECTION

e Shaft seal assembly should not be reused.
Always use a new shaft seal kit on reassembling
the compressor, Be extremely careful to ensure
that the face of the shaft of the shaft seal to be
installed is not scratched or damaged in any-
way. Make sure the seal seat and shaft seal are
free of Jint and dirt that could damage the
shaft seal surface.

SHA713B
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COMPRESSOR —Model DKS-16H (DIESEL-KIKI make)

—__ Shaft Seal Assembly (Cont'd) ——_

INSTALLATION

Clean the sealed section of the compressor. Apply
clean compressor oil to the new shaft seal and the
drive shaft. If the slip faces are dirty, clean them
with thinners and after drying the cleaned faces,
apply clean compresser oil.
Fit the new O-ring with clean compressor oil to
the groove inside the compressor neck. Apply
clean compressor oil to the seal seat.

KV99267420
{537878}

KV99235140
(137876)

Yo
Chamfered part

SHAT14B

—_— — Cylinder Heads (Front & rear) ——

DISASSEMBLY

Remove the compressor clutch assembly, as

outlined in “REMOVAL” of Compressor
Clutch.
Remove the oil filler plug and drain plug, and
then draw out the oil.
Remove the shaft seal assembly, as outlined
in “REMOVAL” of Shaft Seal Assembly.

Remove the felt, stopper and six through-
bolts securing the head, using a wrench.
Alternately tap four projections on the circum-
ference of the front head with a screwdriver
and a plastic mallet, and remove the front
cylinder head.

SHA716B

Projection

SHA7I7B
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COMPRESSOR—Model DKS-16H (DIESEL-KIKI make)

e Remove and discard the O-ring from the front
cylinder head.

e Remove all gasket material from the front
cylinder head and front valve plate.

Frant suction valve

Front valve plate

Gasket

O-ring

Front cylinder head
SHA726B

© Alternately tap four projections on the circum-
ference of the rear head with a screwdriver

and a plastic mallet, and remove the rear
cylinder head.

Projection 4

SHATISB

Cylinder Heads (Front & rear) (Cont'd)

® Remove the gear pump from the rear cylinder
head or drive shaft end.

Remove all gasket material from the rear
cylinder head and rear valve plate.

Remove and discard the O-ring from the rear
side of the cylinder shaft assembly.

Rear cylinder head

Gasket

\

Rear valve plate

Q-ring Fear suction valve

SHA725B

INSPECTION

Check the front and rear valve plates for scratched,
bent or otherwise damaged parts. Inspect both
cylinder heads and both valve plate assemblies for
nicks or burrs on the sealing surfaces. Clean, or re-
place if badly damaged. Make sure that all passages

in the valve plate are unobstructed. lf either the
cylinder head or valve plate is cracked, it must be
replaced,

Cylinder head
Valve plate

SHA721B

INSTALLATION

e Installation is the reverse of removal,

® Tighten bolts or plugs to specified torques.
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COMPRESSOR —Model DKS-16H (DIESEL-KIKI make)

__ Leak Test

Charge refrigerant from suction side and
evacuate air from discharge side. Then conduct
leak test.

KV994C1552

(37880)

SHAB73A
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A/C ELECTRICAL CIRCUIT (Manual)

Schematic
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A/C ELECTRICAL CIRCUIT (Manual)

Wiring Diagram
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A/C ELECTRICAL COMPONENTS (Manual)

VACUUM TANK

To intake

mantiold ToASC.D. To heater
te f unit {in room)To water cork 4

ed |1°

Pressure—

|

MiV g

switch in

My

|!

To vacuum pump
\

: Magnet valve

Fa] : Check valve (One way 4)
SHA253B

Solenoid valve check for water cock

\
\ we< f

2} Bakes

1) (Black)
SHA254B8

Inspection

1. Disconnect vacuum hose (1).
2. Disconnect vacuum hose @) and connect hase

@ instead. Suck in through hose (3) to con-
firm that air does not flow through the hose

and that check valve is closed.

3. While sucking vacuum hose @), change voltage
to solenoid to check for open-close operation

of solenoid valve.

Applied voitage to Operation of solenoid
solenoid {¥) valve

is} Close

12 Open

Pressure switch check for turbocharged model

Ohm range

Pressure Resistance (22)

Atmospheric

Pressure
oO

Vacuum pressure

more than 46.7 kPa 20

(350 mmHg, 13.78 inHg)

SHA255B

1. Discennect vacuum hose @) from the terminal
and connect a vacuum handy pump with the

same terminal.

2. Check pressure switch using a vacuum handy

pump.
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A/C ELECTRICAL COMPONENTS (Manual)

Inspection (Cont'd)

VACUUM PUMP MOTOR

1. Turn ignition switch “OFF”. Disconnect
‘vacuum hose () (Refer to “Pressure Switch

Check”) from vacuum tank and connect it

again.

2. Make sure air conditioner switch is “OFF”.
3. Turn ignition switch “ON” (Do not start the

engine).
4. Push cruise contro! main switch to make sure

vacuum pump starts. (A sound should be heard

from the pump.)
5. The vacuum pump is operating properly if it

stops within 20 seconds after it has started.

6. If it fails to stop within 20 seconds, and
vacuum hoses are in good order, it is malfunc-
tioning.

SOLENOID VALVE

Perform operational check, referring to the "Table
of operation of solenoid valve in Air Flow (page

HA-3) and Wiring Diagram (page HA-8 or HA-32).
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LOCATION OF A/C ELECTRICAL COMPONENTS (Manual)

Fan control amplifier

| Therma switch

Compressor relay

Va Vacuum pump relay

‘SS Low-pressure

switch

\\ Receiver
\ rf\X drier

Nok

ie

Potentio.—
balance
resistor Solenoid valve

bracket

Vacuum hk
Turbocharged modelg ACC relay 7

Condenser fan motor relay — \\

Blower relay j |

fy

i ‘

Vacuum pump i
moror Turbocharged model_ouret

\ Condenser fan motor

Turbocharged model Non-turbocharged model

=F FACD.solenoid »

alive)

SHA997B
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TROUBLE DIAGNOSES (Manual)

CONTENTS
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3) Insufficient air flow (Blower motor does not rotate.) 22... ee eee HA-40
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(A) Blower motor does not rotate. 2.6.6... ee eee eee HA-42

(B) Air flow cannot be changed between HI and LO... 1... eee eee HA-43

(C) Blower motor continues to rotate when fan switch is turned off... 2... 0.000.000. 00- HA-44

(Dy) “FACE “mode cannot ba War. Fo os calle e ca tees ol eB cece e eee eases HA-45

(E}“B/L” mode cannot be set. We... sc cht Ree eM nace ene ceae ese. HA-47

{F} “FOOT” mode cannot beset. 25.0... ccc ete ees HA-49

(G) “DEMIST” mode cannot be set... 0... ee ee eee tent ee eetns HA-51

(H} “DEF” mode cannot be set. 2... bec eee cence te ee ee een eeenes HA-53

(I) Outlet air will not become warm. 2... 0. eee ee eee eee eee HA-54

(J) Ougdetairwill pot beedmaecool sy cncws Be cr cae «4 Php ad os ee ee Ee HA-56

(K) Outlet air temperature cannot be changed with temp. control lever. .........0....04. HA-59

(L}) Malfunction of water cock operation ......0.0..0 05.0 cece eee teens HA-59

(M) Outlet air temperature fluctuates. 2... 0... oe bee eee teen e anaes HA-60

(N} Recirculation mode cannot be set when “REC” switch is pressed. ........--.0-.00 00s HA-62

(P) Outside air is not drawn into compartment when “REC” switch is turned off. ..,...... HA-62

(Q) Compressor clutch is not engaged. .. 2.0.0.0. ee eee HA-63

(AMaltunction ef!F.LC.D.. cx. nec ccees cs eo es oe ae cs cated tee 2 pear plies HA-66

(S) Blower motor rotates intermittently. .. 0.2... 0... ee ee tee HA-67

HA-36



TROUBLE DIAGNOSES (Manual)

Circuit for Trouble Diagnoses
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TROUBLE DIAGNOSES (Manual)

Preliminary Check

Before starting to diagnose the trouble, check the items below in order to completely understand the trouble
symptom.

i) INSUFFICIENT COOLING (Mode switch position: FACE”)

| Set fan control lever in HI position, |

[ Push A/G switch “|

Sufficient air flow volume? |

Yes No

A. |
Set temperature control lever in maximum cold position, Go to item 3) INSUFFICIENT

FF AIR FLOW, (Page HA-40)

Does the compressor operate? |

Yes No

y
Does the F.I.C.D. operate? Compressor clutch is not
(Look at tachometer.) engaged,

(Go to item Q. page HA-63,)

Yes No

ae
No cool air is discharged.

(Go to item J. page HA-56,)
Malfunction of F.1.C.0.
{Go to item R. page HA-66.)}

HA-38



DIAGNOSES (Manual)

Preliminary Check (Cont'd)

2} INSUFFICIENT HEATING

Yes

Is. the engine coolant fully charged? |
¥ No

f
Set fan control lever in HI position. ] Add engine coolant

4
Refer to “Changing Engine Coolant” in MA and LC
sections.

[ Sufficient air flow volume? 4
ve | Not

Sertemperature control fever in

maximum hot position,

|

+
Refer to item 3) INSUFFICIENT
AIR FLOW. ({Pag@ HA-40)

i —— Water cock

¥
Does the water cock open?
Lever position of water cock actuator

Open: Water flow (low position)
Closed: No flow (up position)

Yes t

| t SHA40BB

Is engine coolant temperature high enough?
Look at the water temp. gauge.

Fulty water cock
actuator,

(Go to item L.

Yes
page HA-59.)a

$
“

No hot air is discharged.

(Go to item I. paga HA-5S4.) Check the engine condition.

Refer to EF & EC section.

HA-39



TROUBLE DIAGNOSES (Manual)

Preliminary Check (Cont'd)

3) INSUFFICIENT AIR FLOW (Blower motor does not rotate.)

Does the air flow volume change according to the fan contro! lever position between LO and HI?

Yes No

¥

between fan control lever LO and HI.

Fan motor does not operate at some position

{Go to items A, B, C. page HA-42, HA-43, HA-44.)

TEA

LEX

y

blower relay.

Check the two fuses between blower motor and

O.K N.G.

v

Blower motor does not

rotate at all.

(Go to item A. page HA-42.)

SHA625B

ud

Replace fuses.

HA-40



4) ABNORMAL SOUND

Yes

Abnormal sound

Preliminary Check (Cont'd)

Is there any abnormal sound when

alr conditioner is off, tao?

a

TROUBLE DIAGNOSES (Manual)

No

|
engine room?

Does abnormal sound come from

Yes | No

° b

*
Abnormal sound comes on only
when magnet Clutch is engaged.

: % 4
Does abnormal sound

always come fram

compressor Case?

Is there any foreign

material in the air duct

up or down the stream

of blower unit?

Belt is loose.

Adjust beit,

Compressor itseif

makes naise.

Repair or replace
compressor,

l L

fer {re

Remove compressor belt, Faulty idler
Turn pulley of compressor pulley
clutch by hand, and check

for noise, (f noise is heard, ¢
| repair compressorieclutch Grease the
— idler pulley

up.

{
If there is still abnormal

sound fram idler pulley,
replace idler pulley,

NoYes po os

When engine rpm is

changed, there are

resonant sounds

Ratighten compressor

bracket bolts.

Take out the

foreign

material.

Check the composition
‘of the blower unit.

HA-41



TROUBLE DIAGNOSES (Manual)

{A) BLOWER MOTOR DOES NOT ROTATE. (Ignition switch on position)

Is motor’s terminal voltage approx. 12 volts with FAN switch set to “HI? \

Remove 2-pin connector from motor and measure voltage.

Yes | No

Faulty motor. Does approx, 1.5 volts exist between
negative terminal of motor and body

ground? (HI position)

Yes No

¥ ¥

ee dein Does approx. 1.5 volts exist between
=e negative terminal of motor and body

ground? {Fan switch on high}

Yes No

7
Is there an open circuit between blower

harness and power line, when wires are

taced back fram blower harness via

air conditioner harness?

Open circuit in motor

and negative side.

Trouble Diagnoses from Abnormal Conditions

Fan motor_

?7

\\ issil & a

SHA450B

4 558 B/Y¥
SHA506B

No

¥ ~
SHAS5O7B

Check fuses end blower relay for

continuity.

Blower relay check (Fan switch: ON position}
Remove relay bracket and check the relay operation from
the back side of the electrical connector.

(1) Terminal voltage check (Correct voltage: Approx, 12)
Fuse check @ Ifitem @ is N.G., check applied voltage of relay coil,
{Ignition switch: OFF position) (Correct voltage: Approx. 12V}

> Body—P fy] ground
F 3 Fa=
’ t

Tofuse To battery +

@® ° 8 @.
t+

To body To fuse
ground

SHAI96B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont‘d)

(B}) AIR FLOW CANNOT BE CHANGED BETWEEN HI AND LO.

Check voltage between

terminal 558.(B/Y} and 568
{B/L) by moving the fan

control switch from high to

low. Ignition switch must be
on-for this test.

Hi =approx. 8.0 volts

Lo = approx.0.02 volts

OK. ¥

Applied voltage
y 568 (BAL) \ \

\ check

558 (B/Y)
SHA508B

NG.

: !
Faulty fan control ampitier. | Remove control unit

|
Check conditioning of blower harness and air conditioner
harnesses running between fan control amplifier and
control unit.

O.K. N.G.

v v

Faulty fan rheostat. Faulty harnesses.

HA-43



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(C) BLOWER MOTOR CONTINUES TO ROTATE WHEN FAN SWITCH IS TURNED OFF.

Yes

unit is disconnected?

Does fan rotate when the electrical connector at the control

Yes

Does fan rotate when electrical

connector is disconnected from

fan control amplifier?

Faulty fan rheostat inside control unit.

No

Short circuit between blower
harness/air conditioner harness
959 (B/Y) and ground. No

[ cheek diode box — For shorted diode |
L. Yes (Refer to page EL-193,}

Yes

Is the short circwit between

lines 569 (OR) and 560
(B/R)?

Replace diode box.

No

v

Faulty blower harness or short circuit

at connecting point of electrical

connection

Faulty fan control

amplifier.

HA-44



(D) “FACE”

TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

MODE CANNOT BE SET.

Depress FACE switch to

Remove under cover.

Check voltage at connector solenoid box.
Measure voitage with connector in place.
$/V4 and S/V5: Approx, 12 volts
S/V3: 0 volts

Yes

SHA6268

No

x

Verify if vacuum exists
at solenoid box.

SHA4008

Yes No

t
Check vacuum at outlet of
$/V4 and S/V5 and also check
S/V3 output port. This should
be open to the atmosphere.

Yes |

t
Malfunction of

vacuum hose at

the source side.
Replace the hose.

No

!
Check vacuum hose between
S/V3, 4 and 5.

ek

Faulty solenoid
valve.

N.G.

‘
Faulty vacuum

actuator or linkage.

4
Replace vacuum
hose.

D4
.

>)
¢

HA-45



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

®
Check the applied voltages of the
solenoid valves.

$/V4 and S/V5: Approx. 12 volts
S/V3: O volts

N.G. | OK.

“Raulty harness between contro!
unitiand solenoid box.

Does approx. 12 volts exist |
between lines 562 (SB) and
963 (B) of contro! Unit?

Yes No

Faulty control unit. | Check air conditioner harness.

SHA511B

HA-46



(E) “B/L” MODE CANNOT BE SET.

S/V6

SHA4008

TROUBLE DIAGNOSES (Manual)

Depress B/L switch to

“ON”.

Remove under-cover.

Check voltage at connector

solenoid box. Measure voltage

with connectors in place.

snl

All S/¥s: 12 volts

Yes

Trouble Diagnoses from Abnormal Conditions (Cont'd)

}
Verify that vacuum exists

at solenoid box,

EV
\ -SsiVv34 \ S/V5

SIV4

Yes No

|
Check vacuum at outlet of
S/V3, S/V4 and S/V5.

Yes | No

. i

|
Malfunction of vacuum

hose at source side.

Check vacuum hose between
S/V3, 4 and 5.

Faulty solenoid

valve.

ox. | N.G.

Faulty vacuum

actuator or linkage.

|
Replace vacuum

hose.

HA-47



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

Check applied voltages of the solenoid

S$/V3, 4 and 5: Approx. 12 volts

NG. O.K.

Faulty harness between control

unit and solenoid box.

SHAS108

Does 12 volts exist between fines 953 (B) a
and 562 {SB} of contro! unit?

Yes | No

| Check air conditioner harness. |

SHA611B
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TROUBLE DIAGNOSES (Manual)

(F) "FOOT" MODE CANNOT BE SET.

“ON”.
Depress FOOT switch to

Remove under-cover.

box. Measure voltage with

in piace

e S/¥4: Approx. 0 volts

Check voltage at connector solenoid

®@ S/V3 and S/V5: Approx. 12 volts

connector

Yes

Trouble Diagnoses from Abnormal Conditions (Cont'd)

SHA509B

No

t
Check vacuum at the inlet
of the solenoid box.

Yes No

‘
Check vacuum at the outlets of
S/V¥V3 and 5. Check S/V4—-this
should be opened to atmosphere.

ve | No

$
Check vacuum hose between
solenoid valves and vacuum

actuator.

ox. |

t
Faulty solenoid

valve.

N.G.

$
Faulty vacuum

actuator or linkage.

sivv7 \ \\
SIV6 SVE

siva

SHA4008

E
Replace vacuum
hose.

Fauity vacuum hose

at source side.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal.Conditions (Cont'd)

t
Check applied voltages of the solenoid

aha sha 5: Approx. 12 voits ie
S$/V4: Approx, 0 volts

No Yes

~ B83 GIR

Faulty harness between control unit
and solenoid box.

SHA5S10B

Does approx, 12 volts exist between lines

562 (SB) and 953 (B) of control unit? —_ >
Yes | No

Faulty control unit. | Check air conditioner harness. -}

SHAS11B

HA-50



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(G) “DEMIST” MODE CANNOT BE SET.

| Depress DEMIST switch to “ON”.

| Remove under-cover from driver's side |

S/V3: Approx. 12 volts

Check voltage at connector solenoid bax.
Measure voltage with connector in place.

S/¥4 and 5: Approx. 0 volts

seaG/r— |
x

884 Y/B—

SHAS50SB

No

Check vacuumat the

intet of the solenoid box.

sHAA00B

Yes No

4 |
Check vacuum at outlets S/¥3_.
Check outlet at S/V4 and 5; this
should be opened to the atmosphere.

Yes

Faulty vacuum hose

at source side.

No

J
Check vacuum hose between solencid

valve and vacuum actuator.

OK. L

4
Faulty soienoid

valve.

N.G,e

Faulty vacuum

actuator or linkage.

F
Replace vacuum

hose.

O
r
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

i
Check applied voltages of the solenoid
valves.

© S/V3: Approx 12 volts >
® S/V4 and 5: Approx. 0 volts

No oe Yes

Faulty harness between control unit

and solenoid box.

SHA5106

Does approx. 12 volts exist between lines
862 (SB) and 953 (B) of control unit?

Yes | No

Faulty control unit. [ Check air conditioner harness.

SHA511B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses fram Abnormal Conditions (Cont'd)

{H) “DEF” MODE CANNOT BE SET.

Turn DEF switch to “ON”,

| Remove under-cover from driver's side. |

|
Check valtage at the connector solenoid
box. Measure voltage with connector in

place
S/V3, 4and 5: Approx. 0 volts

Yes SHA509B No

Solenoid valves $/V3, 4 and 5
should be open to the atmosphere.

Yes | No
f }

Faulty actuator or Faulty solenoid
disconnected linkaga. valve.

882 GIY

Check the applied voltages of

solenoid valves. <>SIN?S/V6 z 4S/V3, 4 and 5: O volts NK
SHA400B |Yes | No t

i | |1
Faulty harness between control Does approx. 12 volts exist between lines cS :
unit and solenoid box. 562 (SB) and 952 (B) of control unit? | \ | t

A No
Yes

Faulty control unit

SHA5108

SHA5118
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(}} OUTLET AIR WILL NOT BECOME WARM.

[sa TEMP control lever to "FULL HOT”.

d

Is terminal voltage [across 867 (SB) and 885 (Y/R}]
of solenoid valve 8/6 approx. 0 volts?

Yes No

v \
Is terminal voltage across 867 (SB) and Does approx. 12 volts exist
886 (Y/L) of solenoid valve S/V7 12 between lines 562 (SB) and
volts? 953 (B) of control unit?

Yes No SHAS11B

Is vacuum pressure present at vacuum

source of solenaid box?

Yes |. No

ls OSVV S/V6, S/V7 open:to Check vacuum life.
atmospheric pressure?

Yes
¥

Faulty power servo or Faulty OSVV S/V6, S/V7.

return spring.

Replace solenoid valve box.

ss : Hh
_ i=

siv7) \ \\ Siva
sive \ \ sivs

Siva

SHAM4B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

Fi
Remove the connector from the control amplifier. Check to
see if plug has electrical pins pushed back, or if the electrical
pins in the contral unit are bent.

|
Does approx, 12 volts exist between lines 562 ($B) and
953 (B), or the contral unit (Ignition ON)?

Yes No

h I i A/C harness malf ion, HieDoes the potential balance resistor work normally? / unction SHABII8
Perform either the ohm or voltage output test with the

electrical connector hooked up to the control amp.

4 v G69) J WY) 53) °
=<)

Check resistance between terminals,

869 (Y) and 953 (B}: 1.2-1.46 kQ
870 (L} and 953 (B}: 230 2 - 1.45 ka Hor COLO
"*DSVV with no vacuum applied 1.2- 1.45 km a le

DSVV with vacuum applied 230 - 250 2

Yes No
| L

Check wiring harness between control unit and PBR, Remove SHA453B
connectors at centro! unit and solenoid valve box, Check
continuity between 869, 870 and 953,Y Ignition switch: OFF position

P.8.R.: Potentio Balance Resistor
Faulty PBR aia

OK. NG. 870L

ie BY 869 Y
Malfunction of control unit, | [ Maitunction of the A/C wiring harness.

SHA9a3B

HA-55



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(J) OUTLET AIR WILL NOT BECOME COOL.

Set TEMP contro! lever to “FULL COOL” and

press A/C switch and ‘‘Face” switch to “ON”.

}
Make sure intake door js set to "partial

* Intake door position is always
in partial outside air position

with A/C switch “ON”.

outside air" position, *

Yes |
—>
No

4

S/V7?

Does approx. 12 volts exist between lines
867 (S8) and 886 (¥/L) of solenoid valve

ot eel
Yes

=

Ni aa is

WA ——= Partial _N air_))pra ~ . =
7, ‘ =)Qutsid j}“/ pe * a) MW

SHASO5B

Check the operation of the solenoid valve
1 by turning A/C switch to “ON” and

“OFF”. Is vacuum pressure present at

guttet port or solenoid valve S/V 2?-
No

.
Check vacuum hoses between
solenoid valve and actuator.

SN output - &
~ side tap “Y

=!

“SHA406B
¥

When the recirculation switch
voltage should be 12¥V at both

Check voltage at solenoid valves 1 and 2
when the recirculation switch is “OFF”.
The voltage should be at zero volts,

isan, the

solenoids.

:
linkage,

Faulty linkage actuator or

SHAS34B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

tas ° No

| “
Ooes approx. 12 volts exist between lines 867 (SB) and
885 (Y/R) of solenoid valve S/V6?

,| Does approx. 12 volts exist between lines 562. (SB) and

"| 953 (B) of control unit?

Yes [ Noi"

Is vacuum pressure present at vacuum source side of
solenoid valve box?

:
Remove the connector from the contre! amplifier. Check

to see if plug has electrical pins pushed back, or if the

electrical pins in the control unit are bent.

4
Does approx. 12 volts exist between lines 562 (SB) and
953 (B) or the control unit (Ignition ON)?

@
<

Yes | No

:*
Does the potential balance resistor work normally? A/C harness malfunction
Perform either the ohm or voltage output test with the

electrical connector hooked up to the contro! amp.

:
Check resistance between terminals: 2402

869 (Y) and 953 (B): Approx. 1.3 k2
870 (L) and 953 (B}: Approx. 2402 -1.3kn**
**DSVV with no vacuum applied 1.3 k2

—S
DSVV with vacuum applied 2402

———

me
Voltage check, vehicle must be running.

Move temperature control lever to full hot, then to full cool,

taking the following voltage ma@asurements: L

() 953 (B) Negative 869 (Y) Positive
Full hot = 5.14V Approx.

Full cold = 5.26V Approx.
(2 963 (B) Negative 870 (L) Positive

Full hot = 4.86V Approx
Full cold = 0.90V Approx

AW
COLO

SHA4538

SHA512B
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TROUBLE DIAGNOSES (Manual)
Trouble Diagnoses from Abnormal Conditions (Cont'd)

®
Yes T No

Check wiring harness between control unit Faulty PBR.
and PBR. Remove connectors at control unit
and solenoid valve box. Check continuity

between 869, 870 and 953.

Yes | No

Does less than 1 volt exist Faulty air conditioner harness. ]
betwean thermo switch’s

terminal 570 (L/¥) and
body ground?

Yes No

Control unit is in good order. Faulty control unit.

Check refrigerant system

{incl. thermo switch).

®
Yes No

Check vacuum Jine.ls vacuum pressure present at

outlet port of DSVV(S/V6, S/V7)?

Yes No

Is source vacuum line between Faulty DSVV.

power serve and DSVV O.K.? |
diYes [ Ro Replace solenoid

i 1 i
Faulty power servo Replace vacuum
or linkage. hose.

HA-58



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(K) OUTLET AIR TEMPERATURE CANNOT BE CHANGED WITH TEMP. CONTROL LEVER.
Refer to item (I) or (J) above to check and correct.

(L) MALFUNCTION OF WATER COCK OPERATION.

Set temp contro! lever to “Full Hat”. |
t

| Remove the vacuum hose from water cock,
.

[ cheek if water cock lever inside engine compartment is located .at:lower position.
Yes No

Check for restriction of the vacuum hose-between Faulty water cock.
solenoid valve S/V8 on the vacuum tank-and water
cock. — Water cock

\\, (With vacuum actuator)
A a PX

SHA4085

OK. NG.

{58} and 564 (Y/B) of solenoid valve
S/v8?

Yes | No

Faulty S/V8. Remove. the electrical connection fram
-the control unit.

Do Q volts exist between lines 562
(SB) and 564 (Y/8} of solenoid valve
S/v8?

Yes | No

Faulty control unit, Faulty harness between control
unit and S/V8.



TROUBLE DIAGNOSES (Manual)

(M)OUTLET AIR TEMPERATURE FLUCTUATES,

Trouble Diagnoses from Abnormal Conditions (Cont'd)

connected to vacuum hose on heater unit side?

Does vacuum pressure in vacuum source fluctuate when vacuum gauge is

Yes No

Check vacuum line.

}
Does water cock lever remain stationary?

=

is vacuurn pressure at inlet port of

solenoid box steady?

Yes |

4
ly vacuum pressure at outlet tap of

solenoid valve S/V8 steady?

No

’
Is vacuum pressure at outlet port

of OSVV S/V6, S/V7 steady?

Yes No

Faulty power Is terminal voltage
servo, vacuum between lines 867 (SB)
hose or linkage. and 885 (Y/R) approx.

zero volts and steady?

Yes | No
‘

[ Feutty osvv (sive, s/v7). |

Replace solenoid box.

:
Faulty vacuum hose between solenoid

valve box and vacuum tank,

Faulty control unit.

Replace vacuum hose,

HA-60



TROUBLE DIAGNOSES (Manual)

Yes
®
|

Trouble Diagnoses from Abnormal Conditions (Cont'd)

No

4
Is vacuum préssure at inlet

hose of water cock steady?
(Vacuum gauge indication)

Yes

é
fs terminal voltage between.

tines 562 (SB) and 564 (V/B)
steady?

| No
$

Faulty solenoid
valve S/VB.

Faulty vacuum

Yes No

Faulty

water hose between
cock, vacuum tank and

water cock.

t
Does approx. 12 volts
exist between lines

562 (SB) and 953 (8)
of control unit and

$HA611B

t

is it steady?

Yes | No

Faulty Poor cantact/
control connection of
unit. air conditioner

harness.

HA-61



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(N) RECIRCULATION MODE CANNOT BE SET WHEN “REC” SWITCH IS PRESSED.

Does approx, 1 valt exist between line 880 (R/L) of solenoid valve
$¥V1 end ground, and between line 881 (R/L} of solenoid valve S/V2
and ground?

No

- i
is vacuum pressure present at inlets Does approx. 12 volts exist between lines
of solenoid valves'S/V1/and S/¥2? 562 ($B) and 953.(B} of control unit? Bady ground

SHA410BYes | No Yes No

Is vacuum pressure present | Check vacuum line. [ Faulty contol unit. | Faulty air conditioner
harnessat outlet port of S/V2?

Feel the operation of S/V1
when recirculation switch

is turned on and off.

NoYes
[

Faulty intake Faulty solenaid

actuator. valve,

(P} OUTSIDE AIR IS NOT DRAWN INTO COMPARTMENT WHEN “REC” SWITCH IS
TURNED OFF.

Does approx. 12 voits exist between line 880 (R/Li of solenoid valve
S/V1 and ground, and between line 881 {R/L) of solenoid valve S/V2
and ground?

Yes
¥

Body groundIs vacuum pressure present at outlet port of S/V2?
Feel the operation of S/V1 when recirculation SHASIOR
switch is turned on and off. When you do not feel
the operation, go to Yes’. When you do feel
the operation of the S/V, go to “No”.

Yes No

| |
[ Faulty solenoid valve, | [ Faulty intake actuator. | Does eperox,-12.volts exist betwean:tines

562 (SB) and 953 (B) of control unit?

l NoC i
Faulty control unit. Faulty air conditioner

harness.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(Q) COMPRESSOR CLUTCH IS NOT ENGAGED.

| Push A/C switch on, and fan switch on. }

A

[ Connect both terminals of low-pressure switch with jumper wire.

A

ls compressor clutch on?

Yes No.

Check refrigerant level.
(Refer to page HA-14 and HA-16, 17.)

Correct Low charge.
charge. |

v ¥
Faulty low-pressure switch. Charge refrigerant.

Replace low-pressure switch.

®
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®

TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

v

Make a short circuit with plus side terminal of low-pressure switch a ae) | r drier
and body earth, Check the compressor clutch operation. > Low-pressure

N FP oF (665, Y/R)
4 IFA I

HAAIIS, s

Remove compressor relay.
\s correct voltage applied to compressor
relay? {Ignition switch ON or ST:
Correct voltage: 12 volts) Compressor relay

Sy 4 Vacuum pump

® {\ |
lOF

<<]

SHCO24C

Thermo switch —,

¥

1s applied voltage between (571, $8) a (570, L/Y)
terminals 570 and 571 of SHA9368
thermo switch 12 volts?

Yes No

Faulty ls applied voltage between
thermo terminals 562 and 953 of
sWitch. control unit 12 volts?

Yes | No
‘

Faulty control Faulty
unit. air conditioner

harness.

SKA511B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

Yes No

‘ :
Check voltage between the compressor relay (SB561) and Malfunction of wiring harness or burnt fuse between L566
ground. The voltage should be 12 voits. of compressor relay and ignition relay.
{ignition switch: ACC or ON)

T

SHA4528

Yes No

Is the compressor relay terminals (SB561 and Y/G568 Malfunction of wiring harness (check between compressor
of compressor relay) shorted? relay SB561 and fuse 562).

Yes No

Faulty compressor relay. Reinsert compressor relay.

\
®,.

Check voltage between the compressor magnet clutch SHAg826
connector Y¥/G and ground. The voltage should be 12V.
{Ignition switch ON)

Yes No

Faulty magnet clutch Malfunction of wiring harness. Check between E.F.t.
harness and compressor relay 568 Y/G of engine room

harness.
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TROUBLE DIAGNOSES (Manual)

(R) MALFUNCTION OF F.1.C.D.

Run engine. Turn the fan switch on,

!

Trouble Diagnoses from Abnormal Conditions (Cont‘d)

8
)

the sound or touching the solenoid vaive case.

Is there a sound or vibration from operation of solenoid valve?

When turning the A/C switch on or off, check the operation of solenoid valve by listening to

N.G.

O.K.

:

v

: Turbocharged
model

: Non-turbocharged

model

nd NT)

Run engine. Put the A/C switch on. Turn
Perform E.C.C.S. self-diagnosis» the F.1.C.D: adjusting screw. solenoid valve?

Is approx. 12 volts applied to F.1.C.D, |
Does the idie speed change?

Yes No
Yes No

NG, O.K
ae

\
Check the engine room harness and E.F.I, Adjust the Put tha ignition F.1.C.D. solenoid Check the
harness between compressor relay 568 idle speed key at “OFF”. has open circuit E.F.1. harness.
(¥/G) and E.C,C.S, control unit 22 (¥/G). to specified Then remove or F.1.C.D. solenoid

value. the LAA, unit. valve is stuck,

Check the air by-pass

of F.1.C.D.in LAA. unit
for any extraneous

matter?

Yes No

| r
Clean Solenoid valve
air by-pass. is partially stuck

A

Replace solenoid

valve.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

{S) BLOWER MOTOR ROTATES INTERMITTENTLY.

| Remove fan control amplifier from blower motor unit.

$
| Does water stand on’the fan control amplifier?

Yes | No

Remove the water and install the fan control Go ta item (A).
(Page HA-42)amplifier again.

<— Fan control amplifier
(With power transistor) jp intake box

Blower motor ~

—- SHA318B

Normal operation N.G.

Modify the fan control amplifier as follows: Papiics fan contrat

Apply sealant around the power transistor cover amplifier.

and the terminals of the power transistor.

Apply sealant to the surface of the circuit board.

ry Power transistor

Sealant

Circuit board

SHA5216
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DESCRIPTION — Air Conditioner (Auto)

The vehicle sensors are installed at head levei

and foot level, in order to maintain the tem-

peratures of both positions at the optimum
levels.

When starting the engine in cold weather, the
system immediately operates in the defroster

mode until the coolant temperature rises,
thereby preventing fogging of the windshield.
As the coolant temperature rises high enough

to use the heater, the outlet door is automati-
cally switched to the foot level for starting the
heating operation. The system begins to con-

trol the air flow automatically as the outlet air
temperature reaches the optimum level.
When the DEF switch is ON, the air flow is

automatically set to the “HI” position. How-
ever, the air flow can also be switched to ‘‘LO”’
by setting the manual switch to “LO” position.

The objective temperature fine control switch

(Set temp. adjuster) has been adopted. This
switch permits adjustment of the upper objec-
tive temperature and the lower objective tem-

perature within the range of +2°C (+3.6°F).
The control unit display section (digital dis-
play and air flow indicator) is utilized for self-
diagnosing each sensor and actuator.
The proportional integral control system newly

adopted in the temperature control system pro-
vides quick and accurate response without

generation of steady-state error during stabiliz-
ed operation.

Features

Upper air flaw

e

— Lower air flow

VENT DOOR

AIR MIX DOOR 1

HEATER UNIT

o clewd

COOLING UNIT \ VENT

J / iw, r— Te
DEF DEFfP -~ a Door oA

f Hei s08
FAN MOTOR —— SRP

\— INTAKE DOOR

AIR MIX DOOR 2

{LOWER} ~~ FLOOR DOOR

SHA336B

HA-68



DESCRIPTION — Air Conditioner (Auto)

Refrigeration Cycle

REFRIGERANT FLOW

The refrigerant flows in the standard pattern, that is, through the compressor, the condenser, the receiver

drier, through the evaporator, and back to the compressor.

The refrigerant evaporation through the evaporator coil is controlled by an externally equalized expansion

valve, located inside the evaporator case.

FREEZE PROTECTION — Compressor control

When the A/C is switched on, the compressor runs continuously, and the evaporator pressure is controlled
by a suction throttling valve (S.T.V.) to prevent freeze up.
The refrigerant system is protected against excessively high pressure by a pressure relief valve located
between the receiver drier and the condenser. Protection against excessively low pressure (interruption of
compressor operation) is provided by a low pressure switch, located on the receiver drier.

r High-pressure 3 Low-tEZ sas ESS

High-pressure Low-pressureFEES) sicuid ED

Compressor

4

D T

f Outside air Recirculation air

aE i \f

a = on |eS "7m al Evaporator af

Safety valve aes been ret j
Discharges refrigerant to atmosphere z
at pressures above approx. 3,727 kPa e Sage
{38 kg/em?, 540 psi). §
The valve cannot be reused.

ee (This valve does not reset itself.)

SCE =

Receiver drier

=—

Biower motor

Low-pressuret: Expansion yalve Suction throttle valve
switch Delivers sprayed refrigerant to the Controls the evaporating
Turns OFF at pressures below evaporator to facilitate refrigerant Pressure and prevents the

196 kPa (2 kg/cm*, 28 psi} evaporation and controls the amount formation of the frost.
cutting compressor power supply. of refrigerant passing the orifice, SHA927B
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DESCRIPTION — Air Conditioner (Auto)

Function of the Switches on Control Uni
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DESCRIPTION — Air Conditioner (Auto)

Basic Control Function and Control Switches
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DESCRIPTION — Air Conditioner (Auto)

Display of the Air Flow Indicator

Defroster

i air ~_# CD

il, -1XInside uy ryag i ei) Foot
=] B#com |

Blower fan S
Expansion

valve Water cock
When When

compressor egies
is ON oan. OES
a lights

When ambient
air enters... lights When flowing from defroster ... lights

fes>>|{| de || [a| When flowing from ventilator ... lights
When recirculating Arc | be J
inside air ... lights When flowing from floor nozzle ... lights

fess) a) [ad
When intaking both inside Air flow indicator
and outside air ... lights

SHATO7B

—~ Display of Temperature Setting __

Digital Digital
display Analog display display

Gl °F
40 90

38 86.

34 a4

33 83

32 82

31 H at

30 80

29 |}—t{____} 79
230 +e 78

2 -—roClo 77
2600 76

25 [$F] 75
2600 bo —— 74
2 -—>(__e—¥——_ 73

20 Le 72
ne onl 7
20 70

19 be 69
18 68

17 67

16 66

15 65

10 60

SHA523B
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DESCRIPTION — Air Conditioner (Auto)

Control System

SENSOR & SWITCH LOCATION

Sunload sensor

Duct temperature sensor (Def.)
Duct temperature sensor (Vent.)

Duct temperature sensor (Floor) ;
in-vehicle sensor (Head)

Water temperature switch

\ in-vehicle sensor
Ambient (Foot)
temperature sensor

SHA925B

Potentio Balance Resistor 2 (P.B.R. 2)

Potentio Balance Resistor 1 (P.6.R. 1)

Comp. mag, cluichTemp. set button Oo———] | Coreen)

Fan motorSet temp, adjuster Oye]
Fan control unit Q

,

Suntoad sensor O————>

Sol. valve
fi Oo} Vacuum alIn-vehicle beach C7500) Pi Dictator g Intake door

t _ ew
sensor

(heed) | O——————» C885} —> aor aro Ventilator door
Air mix door

CONTROL

Water temp. switch | Q————a}_ UNIT Co) > Floor door
(MICRO- Bower peree Air mix door
COM.)

Ambient temp. sensor | Q————4 EO 5SCI56} Vacuum Ventilator door——— actuator if Defroster door
@ In-floor Oo——_ VacuumDuct sensor C5656) ectuston Fioor door

Duct a
@ In-vent

sensor _Duct sensor g Water cock
Ce

@ In-def, Digital indicator

temp.

AIC operation
indicator

$1 s2

“During self-diagnosis
(Check connector}*

SHA799B
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DESCRIPTION — Air Conditioner (Auto)

AIR MIX DOOR CONTROL
(Automatic temperature control}

1. Component parts

Air mix door control system consists of the parts

shown below.
1) Automatic amplifier (with microcomputer)
2) Temperature setting switch
3) Two in vehicle sensors (head/foot)
4) Ambient temperature sensor

5) Three duct temperature sensors (defroster
duct, ventilator duct, floor duct)

6} Sunload sensor
7) Power servo 1 and Power servo 2
8) PBR1 and PBR2

(P.B.R.: Potentio Balance Resistor)
9) D.S.V.V. 1 and D.S.V.V. 2

(D.S.V.V.: Double Solenoid Vacuum Valve)

e Automatic amplifier

This amplifier has a built-in microcomputer ena-

bling it to deal with data and to provide precise
control, which is necessary for driving the auto air
conditioner system. In addition to the auto air con-
ditioner mode, this microcomputer has a self-
diagnosis mode program.
* For functioning of system for self-diagnosis of

trouble, refer to ‘‘SELF-DIAGNOSING SYS-
TEM OF TROUBLE”.

e Temperature setting switch

Temperature setting switch

SHAS84B

System Operation (Air mix door control)

This switch is used for setting the in-vehicle- tem-
perature. Temperature set by the temperature
setting switch is electrically memorized by the

microcomputer in the automatic amplifier.

@ In-vehicle sensor (Head, foot)

The in-vehicle sensor converts the temperature

value of the inside air, which is drawn through (by
low pressure) the aspirator fan, into a resistance
value, which is then input into the auto amplifier.
The sensor placed at head level detects the typical

temperature at the upper half body level. The

sensor placed at foot level detects the foot level
temperature.

—— In-vehicle
sensor (foot)
(with
aspirator fan)

— Intake box
ws

Intake actuator —/

SHA318B

—

in-vehicle
temperature

sensor (head)
(with aspirator

\ ya fan)
oO")

SHA609B
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DESCRIPTION — Air Conditioner (Auto)

System Operation (Air mix door control) (Cont'd)

In-yehicle sensor specification

ee) a
{ 15

10

Resista
nce

0 (32} 10 (50) 20 (68) 30 (86) °C ("F)

Te— mperature SHA287B

* Ambient temperature sensor

This sensor transforms the value of ambient tem-
perature into a resistance value, which is put into
the automatic amplifier.

{The specification of this sensor is the same as for
the in-vehicle sensor.)

e Defroster duct temp. sensor, ventilator duct

temp. sensor, floor duct temp. sensor

Each sensor transforms the value of outlet air tem-
perature from each duct into a resistance value,
which is put into automatic amplifier.
(The specification of these sensors is the same as
for in-vehicle sensor.}
* For the location of these sensors, refer to

AIR FLOW AND COMPONENT LAYOUT
— Auto A/C (Component Layout),

e Sunload’sensor (Photo diode)

This sensor transforms sunload into current value,
which is put into the automatic amplifier. This
sensor is located in the defroster grille.

Defroster nozzle

SHA299B

e Power servo 1& 2,P.B.R,1&2

(P.B.R.: Potentio Balance Resistor)

The power servo varies its stroke depending on the
vacuum or atmospheric pressure led through the

O0.S.V.V. for controlling the air mix door. The
P.6.R. is a variable resistor interlinked to the

power servo, and the air mix door position

{opening) information is input into the auto ampli-
fier in terms of resistance value,

Power servo 1 —*

Power servo 2

SHA319B8
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DESCRIPTION — Air Conditioner (Auto)

System Operation (Air mix door control) (Cont'd)

P.B.R. 1
Resistance between

terminals (1) and (3)

(kit) 15 ~ 17

3
c
&

&
Ey

ivi

t - - +

0 5 (0.20) 10 (0,39) 2010.79) 30 (1.18)

Power servo stroke (mm (in)| —

SHAG108

P.B.R. 2
Resistance between
terminals (1) and (4)

{kO)

| 6
x

0
t z
& r
oe o
& c
io

- r T

6 10 (0.39) 20 30 (1,18)
(0.79)

25 (0.98)

Power servo stroke (mm (in}]) ——» Stisaois

Airmix2 Alt mix 1

SHAGIIB

From vacuum source

D.S.V.V. (Double Solenoid Vacuum Valve)
D.S.V.V. can drive the power servo, because it

transforms the electric signal from automatic
amplifier into vacuum pressure or atmospheric
pressure.

—S/V 6sv 9 he DSW.
SIV 4SV 8 DEV.

SHAS85B

Inner structure of D.S.V.V.

From atmosphere

To power

servo aT} b Le Galolivel
From atmasphere ta is ———

SHA2Q9B
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DESCRIPTION — Air Conditioner (Auto)

System Operation (Air mix door control) (Cont‘d)

Signals from temperature

Power servo 1 setting switch and

—|
PP

Power servo 2

sensors

wy Automatic amplifier

~____,J]Comparison

PBR2 §
To vacuum aoe
source

BS

Siva 3

ee ed

he
 

bee

fs es

The objective air mix door opening calculated in
the auto amplifier and the actual door opening

input from P.B.R. are compared in the auto ampli-
fier. A signal, as shown in the list is sent to
D.S.V.V. according to the results of comparison.

SHA2888

CL: Solenoid valve is closed
OP: Solenoid valve is open

AIR MIX DOOR CONTROL

HOT HOLD COLD
side side

Ait mix S/VB | CL» |. CL. |oP

doorl | Operation |s/vg | op | cL | oP
—— J of solenoid
Air mix | valve siv4 | cL | CL | OP

door 2 S/V5 OP cL oP

HA-77



DESCRIPTION — Air Conditioner (Auto)

2. System operation of air mix door control

Automatic amplifier

System Operation (Air mix door control) (Cont'd)

Defroster duct temperature sensor
ANAS DSvV1

Ventilator duct temperature sensor

E :
£ 5

Floor duct temperature sensor 2 =

ANS ca €c S & .

# g 8 3 z
lnvehicle. temperature sensor (head) $ = = 5 a5 cS < e 3A $ 3 = 5 f=)

r=) gs is —m oO Dsvv2
In-vehicle temperature stridor {foot} < #8 8

WANS Bs z HEM
68 -

Sunload sensor 38 ail aria

Ambient temperature sensar

GNO

PBRI |
AWA Notice: 1. A/D conversion means conversion from analog signal to digital

signal

BPR2 2. A/M stands for air mix doors.

The temperature setting switch in this control

system inputs the setting temperature signal to the
auto amplifier.
The in-vehicle sensor, sunload sensor, ambient air

temperature’ sensor, and duct temperature sensor

alsa. input the resistance value signals respectively
to the auto amplifier corresponding to their con-

ditions.

Receiving these input signals, the auto amplifier

calculates the desirable-air- mix Goor position and

causes the gir mix door to move to the calculated

position from its actual position detected by
P.B.R. 1.

SHA290B8

This movement of the air mix door is done by the
power servo activated by the signal sent from the

auto amplifier to the atmosphere side or vacuum
side of the D.S.V.V.
The position of the air mix door is confirmed by

the P.B.R. when converting the stroke of the
power servo into voitage signal, and then by in-

putting the signal to the auto amplifier. The

D.S.V.V. then continues operation until the air
mix door position detected in this way coincides
with the position determined by the control unit.

The D.S.V.V. and the power servo stops operation
once coincidence is attained.
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DESCRIPTION — Air Conditioner (Auto)

System Operation (Intake door control)

INTAKE DOOR: CONTROL

1. Component parts

The next parts -are added to the component parts
of air mix door control system.

e® Intake door actuator * Solenoid valve (Air valve type)
Air valve structure To actuator

— Intake box t

Valve

To vacuum
source

-=

To atmosphere am

Filter 3 Plunger

Wacuun | “Actuator Atmos-
SW] source side phere side

Intake door actuator an

OFF O——_—O

SHAS18B SHA302B

2. System operation of intake door control

Black Black Outside air

To vacuum Intake deor Q
source actuatorBlack inside ~~. C

a: ait more ~ Intake door
1

SIV3 |

@
S/V3 Siv2

Inside air OPEN OPEN

Setting temperature =
Partialsignals from sensors OPENoutside air CLDERP, ee Outside air CLOSED | CLOSED

Automatic amplifier SHAZ03B

@ a

Comput
ation

o
f 

A/M
 

doo
r 

1

openi
ng 

ang
ie
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DESCRIPTION — Air Conditioner (Auto)

The intake door is switched in order to introduce

the inside air, partial outside air, or outside air at

the positions already memorized in the auto ampli-
fier corresponding to the angle (opening) of the
air mix door 1 which is automatically temperature
controlled. The relationship between the angle
(opening) of the air mix door and the intake door
position is as shown below.

AJM door 1

SHA304B

System Operation {

OUTLET DOOR CONTROL

1. Component parts

Outlet door control system consists of the parts
shown below.
1) Defroster door actuator
2) Ventilator door actuator
3) Defroster and floor door actuator
4) Solenoid valve 6, 7
5) Sunload sensor
6) Ambient temperature sensor
7) Automatic amplifier

System Operation (intake door control) (Cont'd)

Condition 1: Outside temperature is 10°C (18°F)
higher than set temperature Outside air

Partial outside air

I '

Inside air t :
1

1

i | }
(-11} (-7) (4.25) {11.75} (deg)

AJM door 1 angle (Opening angle): seiting value

Condition 2: Except for Condition 7

Outside air

Partial outside air

T T

1 1 i 1

{ ! !

{ I l '
' i} t |
t T +

-11 —7 4.25 11.75 (deg.}

A/M door 1 angie (Opening angle): setting value SHA3059

Outlet door control)

Actuators

Ventilator door
actuator

actuator

Defroster door 2,
floor door

actuator

SHA3408

Py

<4

se

$M/ by
MN

S/v 6

SHAS66B
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DESCRIPTION — Air Conditioner (Auto)

2. System operation of outlet door control

Defroster door actuator

Defroster and floor door actuator

Vacuum =— {
source

siv7 SIV 6

System Operation (Outlet door control) (Cont'd)

ea | ~ Ventilator door actuator

Automatic amplifier

The outlet door is switched to HEAT, B/L, or

VENT at the positions already memorized in the
auto amplifier, corresponding to the ambient air
temperature and sunload,

Condition: Very fine in midsummer
( Sunload: Approximately 0.768 kW

(660 kcal/h, 2,619 BTU/A)/m?
[0.0713 kW (61.3 keal/h, 243.2 BTU/h)/sq ft} )

VENT

'
j B/L 1

HEAT ret
; | (FOOT+ DEF) | ! i
{ \ 1 1 ;

7 —— t ; }

= too 48 10093418

(2) (14) 16) {52} (55) _ (59)
® @

Ambient air temperature °C (°F)

SHA800B

Ambient Sunload
temperature sensor sensor

SHA291B

The relationship between the ambient air tempera-
ture and outlet door is as shown below,
If the sunload increases, points (i). and (2) are
moved in parallel direction to the arrow by the
distance corresponding to the increase in sunload.

Condition: No sunload

F VENT

|

B/L 1

| | ! i

I HEAT ' ’
! (FOOT + DEF) |

| |
—4 — |

-1 ft) 1 16 18 20
(30) 432) (34) (61) (64) (68)

Ambient air temperature °C (°F}

SHASOTB
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DESCRIPTION — Air Conditioner (Auto)

System Operation (Air

AIR FLOW VOLUME CONTROL

W

Power transistor is added to the component parts
of air mix door control system.

Component parts

e Power transistor

Power transistor varies blower speed automatically

according to the signal from automatic amplifier.

imake box

a
Fan control! amplifier
(with power transistor)

Blower motor

SHA3186

Blower relayTemperature To battery

flow volume control)

2. System operation of air flow volume control

The auto amplifier. computes signals from. the
setting temperature switch and sensors that com-
pose the air mix door control, and sends the con-
trol signal voltage (Viqj: 0.6 to 4 V) to the power
transistor.

The power transistor amplifies this control signal
voltage to change the voltage (Vj) fed to the

motor terminals. Accordingly, the air flow is con-
trolled automatically. With the:manual fan switch,
the voltage is fixed at 5.0V- (VENT) or 5.5V
(Except for VENT), for LO, and at 12V for HI
position,

setting switch — (vw) Output specification
signal of Oo- Oo
sensors $000 14

ACC power source 12

1BA 15A

ninad eenaar 4 10 p
| Outputting control 3 YY"
| signal by signal of 2 8 ~~
| sensor 5 LOI Blower fan 3 6 oa
} () motor =

3 4k

| S
gol
cit 0 2 3 4 (vy)6 1
&

Automatic amplifier 8 Voltage of controlling signal (Vpn)

SHABO28
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DESCRIPTION — Air Conditioner (Auto)

3. Specification of airflow volume control
(Automatic control)

e When “AUTO” switch is ON:

The air flow volume control voltage is determined

according to the difference between the objective

temperature at head level and the actual room

temperature at head level, This voltage varies
within the range of 5.5V to 12V.
The VM max is determined according to the

difference between the ambient temperature and
objective temperature, and this voltage varies

within the range of from 9V to 12V.

‘ VENT

3
2 mi| 5.5 | ¥M min , | .
z | jit priv corr
S

= =8 (18) =1(30) 0 (32) 1194) 8 (46)
S| Objective temperature for heat — Head temperature
E = nn

8g VM min voltage —~ 5.BY |
FA
E | Specification of VM max
2 v6)
a vM max

9
| || 5.5 | |

—45 (49) (32) 9 148) °C CF)

Ambient temperature — Objective temperature

SHAQ10B

B/L, HEAT mode

The air flow volume control voltage is determined

according to the difference between the average
room temperature and-the objective temperature.
This voltage varies within the range of BV to 12V.
The Vjy max varies within the range of 9V to 12V,

just like in the case of VENT.

System Operation (Air flow volume control) (Cont'd)

When the DEMIST switch on the DEF- switch is

ON, the VM min voltage is fixed at 8V. According-

ly, the control voltage varies within the range of
8V to. 12V,

‘ B/L, HEAT

vMIv1

i
= VM max
& : wz

§ |
: |
= {
3 | : UVM oin =

z { etry

6 | | |
+ ee —- ’

z —8 (18) 1130) 0132) 1134) 8 (46}
E Average room temperature — Objecttve temperature
= a Ss a ee A Sy

< | VM min-voltage——— — ev |

SHA3118

4. Compensation of air flow volume

when sunload exists

In order to compensate for a change in room tem-

perature depending on whether or not the sunload

exists, the-air flow -velume-is corrected according
to the following diagram.

InMENTid 2h 20.550 (82: Vumin: 5.5 to7 Vv
Except VENT .......... Vu min: 6 to 7 V

(in both cases, the upper limit of compensation
is 7V. }

VM max is the same as when no sunload
exists,

{f the DEMIST switch is ON, compensation of air
flow volume by sunioad does not occur.

Si All mode

vetv)

g t VM max
8 |
re
2
5 42 | Upper limit
S P of VM min

E | No suntoad vemin | ay
Befoere| |a | _|—
3 8 (18) —1 (30) 0 (32) 1 134) 8 (46)
€ CF)s VENT ... Fixed temperature of head
q — Head temperature

Except VENT .,. Average room. temperature
— Fixed temperature

SHA292B
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DESCRIPTION — Air Conditioner (Auto)

CONTROL AT STARTING

1. Component parts

Water temperature switch is added to the compo-
nent parts of air mix door control system.

® Water temperature switch

a’ ) tr ones zi
= SS 4 Vi ¥ /

Tg . / “Water cock eetuator
i fea

SHA312B

Specification

OFF ON

More than 25 (77) 40+3.5 (104:6,3)

——+ Water temperature °C (°F)

SHA293B8

System Operation (Control at starting)

2. System operation of control at starting

® Curve @ means that the coolant temperature
is below 40°C (104°F) and the room tempera-
ture at head level is lower than the objective
temperature by more than 5°C (9°F).
{Example: When sunload does not exist in
winter)

® Curve @) means that the coolant temperature
is below 40°C (104° F) and the room tempera-
ture at foot level is only lower than the objec-
tive temperature.
(Example: When sunload exists in winter)

e Curve @) means that the room temperature at
head level is higher than the objective tempera-
ture by more than 5°C (9°F) and the room
temperature at foot level is also higher than the
objective temperature.
(The outlet door is controlled by the outlet

door control signal.)
® Curve @) means that the difference between

the objective temperature and actual room

temperature is less than B8°C (14°F),

In cases (1) and @ when the voltage is higher than
6V, the outlet door is determined by the outlet

door control signal.

vem (Vv) ,

@ VM max is decided by [ambient
an temperature — objective temperature]

42 a

@
, AL

]
T6 i | (A)

@T +55 | SVEN Lf fset HEAT \
\— Outlet temperature

4 of floor nozzle

Set DEF (30°C (86° F))

Water temperature [40°C (104° F}]

o —> Mode
SHA3138
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DESCRIPTION — Air Conditioner (Auto)

System Operation (Compressor, water cock control and
compensation for ambient temperature)

COMPRESSOR CONTROL

e “ECON” mode: OFF

e Except for “ECON” mode:

Ambient temperature Control

More than 0°C (32°F) ON

Less than 0°C (32°F} OFF

ACC battery

IGN battery Ambient
a temperature

sensor

GND
Compressor

\relay Low-pressure switch 5
Automatic
amplifier

ll Compressor

SHA2946

WATER COCK CONTROL

When the ambient temperature is lower than the
objective temperature, the water cock is kept open.
In other cases, the water cock is opened or closed

at the position already memorized in the auto
amplifier corresponding to the opening angle of the
air mix door 1.

Open

Closed

1
1
'

-
1

AJM door 1 angle(deg.)8 (Setting value)

SHA214B

Water cock actuator18
ACC battery

©
AIV10.

Computatian
of A/M Temperature
opening setting
peas P— switeh

Vacuum tank Automatic signals of
amplifier Sorta

ab
Z SHA2956

COMPENSATION FOR AMBIENT

TEMPERATURE

In the temperature control system, the head-level
and foot-level objective temperatures are compen-
sated for a change in the ambient temperature.
For example, when the setting temperature is 25°C
(77°F), and if the ambient temperature is 0°C
(32°F), the foot-level objective temperature is
compensated to 30.5°C (87°F) and the head-level
objective temperature to 26.5°C (80°F). If the
ambient temperature is higher than 20°C (68°F),
the objective temperature at both levels is 26.5°C
(80°F),

Specification of objective temperature
[When the setting temperature is 25°C (77°F)]

Objective temperature
Peery)

Objective

temperature for 32
foot 31.5 (89) (90)>

30.5 (87)TM
30 (86).2 Ee +. [28.5 (83)

Objective temperature 28 (82) Po He
(average temperature} | 126.5 (80) =

Objective temperature 26 (79)
for head i

i

—20 -10-5 0 10 20 30 40
{—4) (14)(23)(32) (50) (68) (86) (104)

Ambient temperature [°C (°F)]

a

SHAGO3E
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DESCRIPTION — Air Conditioner (Auto)

System Operation
(Function of

set TEMP. adjuster)

FUNCTION OF SET TEMP. ADJUSTER

TEMP. SET ADJUSTER changes the value of the
objective controlling temperature shown above,

according to the ambient temperature, to the next

value shown below.

Fixed temperature °C ( F) |
-2 (ay p72 (+4)

33.5 (92) =1(-2)TM +1442)
—4732,,| 32.6 (81) eed

31.6. (89) +2 (+4) OP,
= 30._ | 30.5 (87)

(86) >. Fixed temperature
28 S for feet 28.5 (83)

(82) ~ H
9 -a)-28-_|268 (go).

(79) 5 Nt
24 [24.5 (76) |

(75) \ Fixed temperature
' for head

20 10 50 10 20 30 40
(4) (14) (23) (32) (50) (68) (88) (104)

Ambient temperature °C {°F}

SHAB04B

Fixed temperature °C (°F) }
—2 (—4)1 = +2 (+4)

32

31.5 (89) (90)+
~~ go. | $0.8 (87}

29.5 (85) ' (86) Fixed temperature
2 for head 28.5 (83)

2 6, i

12 (68) — py ~
24 24.5 (76)
(75) | Fixed temperature

\ | for feet
. {

-20 -10-5 0 ©1020 30 40
(4) (14) (23) (32) (50) (68) (86). (104

Ambient temperature °C.(°F)

SHA8058
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DESCRIPTION — Air Conditioner (Auto)

Function of Self- diagnosis of Trouble

The self-diagnosis program is used to locate trouble

and is composed of the following two steps:
Step Ti... aces Inspection of input system

Step.2 iia. (abet Inspection of output system

Ciagnosing test connector

To change the system to the diagnosis mode, short
the terminals of test connector focated under the

right side of the instrument panel,

Test connector |
"SL intake box |

Step 2 (Output
system inspection}

‘Step 1 (Input
systam inspection)

SHA126C

STEP 1 INSPECTION OF INPUT SYSTEM

The number of the part being checked and the
value detected by that part (whether that part is
disconnected or shorted) is displayed on the tem-
perature display section by the setting temperature

switch.

Displaying the item No. of input system
with figure during inspecting /

~©@+

—

When increasing No. fa H= rn oc
(0-1-2) = Hi

Changing input system —/ SET a < SET
to inspect TEMP =

= =m
When decreasing No, { ¥ = C34 i
(15 14> 13) AMB

Displaying with figure if detected vatue =
reasonable or not

SHAS98B

Display :
No. Item of input signal Parts to be checked

Temperature of inside in-vehicle sensor (foot)
it] air temperature sensor

(foat)

j Temperature of in-vehicle | In-vehicle sensor (head)

sensor (head)

2 Temperature of floor Floor duct temperature
outlet sensor

3 Temperature of ventilator | “Ventilator duct

outlet temperature sensor

4 Temperature of defroster Defroster duct

outlet temperature sensor

5 Water temperature-SW_ Water temperature SW.
display ON-OFF

6 Sunioad Sunload sensor

7 Width of objective Set temp, adjuster
temperature

3 Position of A/M docr 2 P.B.R. 2

a Position of A/M door 1 P.B.R.4

10> 15 | No meaning No meaning

STEP 2 INSPECTION OF OUTPUT SYSTEM

e Whether the parts of the output system are

operating normally according to the predeter-

mined pattern can be checked by applying a
\

hand to the outlet door, observing the air flow
indicator, listening to the operating noise, or

by measuring the applied voltage.
# Once the step 2 program starts, the following

six parts begin their operation sequentially,

moving between stroke ends or changing all

positions.

“@ Operating parts

1. Air mix door 1 and air mix door 2 (same

motion)

2. Outlet doors (All mode}
3. Intake door

4. Water cock

5. Compressor magnet clutch
6. Blower motor

HA-87



AIR FLOW AND COMPONENT LAYOUT (Auto)

Air Flow
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AIR FLOW AND COMPONENT LAYOUT (Auto)
Sunlo

ad 
senso

r

Component Layout

Sid
e 

dernis
ter 

duc
t
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LOCATION OF VACUUM COMPONENTS (Auto)

Actuator (For ventilator door)
Actuator (For defroster door 1}

Actuator (For floor
door and defroster

Intake door actuator
Water cock
(With vacuum actuator)

DS.V.VY. DSA,

Turbocharged model

Vacuum tank

Vacuum pump motor

SHAS898



A/C PERFORMANCE TEST (Auto)

Performance Chart

TEST CONDITION

Testing must be performed-as follows:

Vehicle location: Indoors or in the shade {in a well ventilated place)
Ambient temperature More than 14°C (57°F)
Doors: Closed
Door window: Open

Hood: Open

SET TEMP. switch position: Max. COLD
Auto switch position: A/C (Ventilation mode}
Recirculation switch position: RECIRC. ON
FAN switch position HI. ON
Engine speed: 1,500 rpm
Time required before starting testing after

air conditioner starts operating: More than 10 minutes

*Connect 895 (L/B) and 866 (BR/W) terminals of check connector with jumper wire.

TEST READING

Recirculating-to-discharge air temperature table

Inside air (Recirculating air) at blower assembly inlet
Discharge air temperature at center ventilator

Relative humidity At temperature °C CF)

9% °c (?F)

20 (68) 3.0- 5.0 (37 - 41)

25 (77) 5.5 - 8.5 (42-47)

50-70 30 (86) 10,0- 13.5 (50 - 56)

35 (95) 14,7 - 18.4 (58 - 65)

40 (104) 19.5 - 23.2 (67 - 74)

20 (68) 5.0 - 7.0 (41 - 45)

25 (77) 8.5 - 11.5 (47 - 53)

70 - 90 30 (86) : 13.5 = 17.0:(56'- 63)
35 (95) 18.4 - 21.8 (65-71) :
4Q (104) 23.2 - 26.8 (74 - 80) 7
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A/C PERFORMANCE TEST (Auto)/PIPING (Auto)

Performance Chart

Ambient air temperature to compressor pressure table

Ambient air
Low pressure (Suction side) High pressure (Discharge side}

Relative humidity Air temperature kPa (kg/cm?, psi} kPa (kg/cm? , psi)

% °c CF)

20 (68) 59 - 98 (0.6 - 1.0, 9 - 14} 756 - 892 (7.7 - 9.1, 109 - 129)

25 (77) 78-127 {0.8 - 1.3, 11 - 18) 883 - 1,030 (9.0 - 10.5, 128 -- 149)

50-70 30 (86) 98 - 157 (7.0- 1.6, 14 - 23) 1,010 - 1,187 (10.3 - 12.1, 146-172)

35 (95) 118 - 186 (1.2 - 1.9, 17 - 27) 1,138 - 1,334 (11.6 - 13,6, 165 - 193)

40 (104) 137 - 216 (1.4 - 2.2, 20-31) 1,295 - 1,510 (13.2 - 15.4, 188 - 219)

20 (68) 98 - 137 (1.0 - 1.4, 14 - 20) 883 - 1,020 (9.0 - 10.4, 128 - 148)

25 (77) 127 - 177 (1.3 - 1.8, 18 - 26) 1,030.- 1,177 {10.5 - 12.0, 149 - 171)

70-90 30 (86) 157 - 216 (1.6- 2.2, 23-31) 1,187 - 1,344 (12.1 - 13.7, 172 - 195)

35 (95) 186 - 255 (1.9-2.6, 27 - 37) 1,334 - 1,530 (13.6 + 15.6, 193 - 222)

40 (104) 216 - 304 (2.2 - 3.1, 31 - 44} 1,510 - 1,736 (15.4 - 17.7, 219 - 252)

a. The pressure will change in the following b. The temperature will change in the following
manner with changes in conditions: manner with changes in conditions:

e When blower speed is low, discharge pressure When the ambient air temperature is low, the

will drop. outlet air temperature will become low.

@ When the relative humidity of intake air is low,
discharge pressure will drop.

Refrigerant Lines—Cooling Unit

e Refrigerant lines for auto A/C are the same as for manual A/C.

Expansion valve —_
AX 771

.

Cooling unit

\Fe

{1
YA Fe

eS) WIN "4
ventas a sar: 2

ty2.5-34 PAN: Ne eae
(0.25 -0.35, 1.8 -2.5) ¥T es

[} 10 - 20Suction throttle valve a a | (1.0 - 2.0,7-14)ad

TME}24 -9.8
(0.75 - 1.0, 5.4- 7.2}

(OQ): enn tkg-m, ft? sHAgO7E

HA-92



A/C ELECTRICAL CIRCUIT (Auto)

Schematic
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A/C ELECTRICAL CIRCUIT (Auto)

CONDENSER,
BULB CHECK FAN MOTOR COMPRESSOR VACUUM
RELAY RELAY RELAY PUMP RELAY
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A/C ELECTRICAL COMPONENTS (Auto)

Inspection

IN-VEHICLE SENSOR AT HEAD OR FOOT

(with aspirator fan)

@ For aspirator fan, check the air flow when

applying valtage.

® For thermistor-detecting temperature, refer to

"SELF — DIAGNOSING SYSTEM OF
TROUBLE” and “DESCRIPTION — AUTO
A/C” [System Operation {Air mix door
control)].

WATER TEMPERATURE SWITCH

1. Disconnect vacuum hose and two heater hoses
and harness connector.

2. Dip the water cock assembly in a container
filled with cold water and increase the tempera-
ture of the water. The switch should turn

Refer to DESCRIPTION — AUTO “A/C”
[System operation (Control at starting)] .

NOTICE
* Do not separate the switch fram the water

cock assembly.

SUNLOAD SENSOR

® Check the operation of the pointer of the

micro-ammeter when pointing the flashlight
toward the sensor and turning it off and on.

Refer to DESCRIPTION — AUTO “A/C”
[System operation {Air mix door control)] .
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LOCATION OF A/C ELECTRICAL COMPONENTS (Auto)

_— Compressor relay

/ f Vacuum pump relay

\ Foot temperature

Fan control amplifier,

P.B.R.2 | Solencid \
valve bracket —

P.B.R. 1 af
In-vehicle temperature sensor

(Head)

ACC relay —

Blower relay— —/

Condenser fan
motor relay }

* Fusible link holder
Vacuum pump
motor Turbocharged

Condenser\ model

Turbocharged model Non-turbocharged model
, FC, se etna Fale,

H i J solenoid valve

SHASQ6B
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LOCATION OF A/C ELECTRICAL COMPONENTS (Auto)

Diagnostic Procedure

Listen carefully to the customer’s complaint to correctly understand the problem. Then start the engine, sit
in the seat, and operate the control panel to check system operation on the following items (A) to (D). In
this case, check whether the air outlet grille is oriented correctly; if necessary, correct is orientation before
starting inspection.

A.T.C. normal operating condition Trouble diagnosis

(A) Ignition key ON
(a) SET and AMB temperatures are indicated on

digital meters. (Air flow indicator is not

lighted.)
{b) With blower OFF, automatic temperature

control Operates in ram pressure temperature
control mode,

(1) Check if the power supply is connected to the control
amplifier.

(2) Check if the body ground terminal of the control

amplifier is connected to ground.
If items (1) and (2) above are all normal but item (a) at
left is not normal, the control unit is faulty.
When the ram pressure temperature control or mode
control is faulty with A/C switch OFF, use the self-
diagnosis program.

(B) Mode SW (AUTO, DEF) ON
(a) The outlet mode is determined according to the

ambient air temperature and sunload.

If the engine cooling water temperature is low

when starting the engine, the system is set

temporarily in the start control mode,
Example

© Low Tu and Low Tw > Start in DEF mode
© High Tu, Low Tt dnd Low Tw > Start in

VENT mode

Tu .,.. Head level temperature
Tui .... Foot level temperature
Tw.... Engine cooling water temperature

{b) If ambient air temperature is above O°C (32°F)
in A/C mode, COMP is ON.

(1) In economy mode, comp is OFF.

(2) DEF SW.ON
(a) In DEMIST mode, air comes out of

FLOOR and DEF.
Lo: 8V

Automatic temperature control and REC

switch are refused.

(b) In DEF mode, air comes out only from

DEF. Manual Lo is operable.

(1), Items to be checked when mode control is abnormal.
(a) Ambient temperature sensor
(b) Sunload sensor ... Perform self-diagnosis of input

system,

{c) Air vaive, actuator ... Perform self-diagnosis of
input & output system.

{d) Check harness connectors,

(2) Checking procedure when start control is faulty
(a) Water temperature sensor
(b) TdL sensor
(c) Tu, TU sensors
Perform self-diagnosis of input system.

(d) Air valve, actuator .., Perform self-diagnosis of
input & output system.

{e) Check wiring and harness connectors

(a) Ambient temperature sensor .., Perform self-
diagnosis of AMB temperature indication and
input & output system.

{b) Harness wiring and connectors

(a) Air valve and actuator

(b) COMP Magnet clutch
Perform self-diagnosis of input & output system.

(a) Air valve, actuator

(b) Blower speed
Perform self-diagnosis of input & output system.

(a) Perform self-diagnosis of input & output system.
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LOCATION OF A/C ELECTRICAL COMPONENTS (Auto)

Diagnostic Procedure (Cont'd)

A.T.C. normal operating condition Trouble diagnosis

(C). TEMP SW change
{1) Air outlet temperature varies with a change in {a) Tu, Tu, TAL, Tdu, Tdd, Tw, Zc, Ta ... Self-

set temperature. diagnosis of input system
(tb). PL,Pu.... Self-diagnosis of input & output system
(c) Air valve, actuator .., Self-diagnosis of input

& output systern

(d}- Check wiring and connectors.

(2) Blower speed varies with the set temperature. (a) TL, Tu
(b) Fan control system
Perform self-diagnosis of input & output system.

(3) W/C operation and intake mode vary with the (a) Air valve and actuator
set temperature. (For contro! of intake door)

(For control of water cock)
Perform self-diagnosis of output system.

(D) manual SW operation
{1} Blower speed is set at. Hi or Lo by blower Hi-Lo (1) Fan control system

switch, Perform self-diagnosis of input & output system.

(2) Air intake mode is changed to REC mode by (2) Air valve and actuator
REC Sw. (For contro! of intake door)

Perform self-diagnosis of input & output system.

Note: TdL .... Floor duct temperature Zc ..... Sun load
Tdu ..., Vent duct temperature Te a Ambient ternperature
Tdd ..., Def. duct temperature PL oe be Position of Feedback potentiometer (floor side)

Pu ..... Position of Feedback potentiometer (vent side)

(1) Diagnosing functions
The diagnostic program facilitates detection of failed points, and permits diagnosis in the following two

_ modes:

{a} Input system inspection ............0005 inspection of sensor and potentiometer (Step 1)
(b) Input-output system inspection .......... Inspection of actuator, W/C, COMP, and blower motor

simultaneously with inspection of item (a) (Step 2)

Shown below are examples of efficient use of this diagnostic function.
* “Input system inspection’’ permits inspection of the temperature of all sensors, power servo stroke

and other functions while operating the A.T.C. system normally. Hence, this can be utilized to
determine whether or not a device is normal according to the data obtained.

In “Input & output system inspection”, the specified control voltage is applied from the control unit
to the blower control amplifier to control the blower motor speed when inspecting blower speed,

Accordingly, whether the contral unit and the blower control amplifier are normal or not can be
determined by checking whether the control voltage is normal.

In the simultaneous inspection of the input & output system in item (b) above, the air-mix door is
forcibly actuated by the specified stroke during inspection of the output system. By reading the
potentiometer during inspection of the input system as mentioned in (a}, it is possible to determine
whether the temperature control system is operating normally. :
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SELF-DIAGNOSING SYSTEM OF TROUBLE (Auto)

Inspection of Input System

Turn the ignition to “ACC” position and pressCHECKING PROCEDURES FOR INPUT Zz
SIGNALS the “ECON/AC” button once.

1. To perform the ‘input system inspection, 3.
connect pins 888 (Y) and 895 {L/B) of the
test connector GA); as shown. The connector
is located under the right side of the instru-

Set data number by pushing set temp. button,
Read figures indicated on ’’AMB” indicator.

ment panel.

When
A
Es

i he a | aa iis ee increasing No,
Tast connector d via he F4 (0+ 1-2)

& - Intake box | a
| | = When| \ z decreasing No, f r

i Fa i958—ba = | B (9+8=7}

Be = SHA999B

SHA124C

Resuits {Ambient section| Step Unit to be checked “Set* : ah
No, Correct Incorrect
0 In-vehicle sensor (foot level) (TL) 0 EUG arf

, other figures:
j In-vehicle sensor (head level) (Tu) 1 Indicates the approximate ~17 (2) indicates open circuit.
2 Floor duct sensor (Tdl) 2 temperature at the location of the 83 (181) indicates short circuit.
3 Vantualiotisancort bail 3 sensor. Proceed to Step (B2),

Page HA-110.
4 Defrost duct sensor (Tdd) 4 |. -

Water temp. under 40°C (104°F)
r = —17 (2) All others: Refer to Step (B3),

By pryiWateptemperatunesxitety Gi 5 | Water temp over 40°C (104°F) Page HA-110.
= 83 (181)

0 (32}-no sunload No change: Refer to Step (B4),6 Sunload sensor (Tc) 6 40 (104) high sunload (Note 1) Page HA-110.

aus weed ‘ ” Varies from actual temp. dif-

4 4 Page HA:122.

8 Potentio balance resistor / 3 Varies in the range of approx. 40 to | No variation:
(Air mix door No, 2) | approx. 20 (approx. 104 to approx. | |mproper variation:
Potentio balance resistor 68}. (Must perform output system | Refer to Step (CO),

9 (Air mix doorNo. 1} 9 || diagnosis to read variation) Page HA-112.

NOTE 1: Values change gradually while simulating sensor with incandesent lamp.
NOTE 2: Values in ( ) indicate °F.

0 - 64 (32 . 147)
0(32) = 1@p + 64147

32 (90)

Set Temp. Adjuster
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SELF-DIAGNOSING SYSTEM OF TROUBLE (Auto)

Inspection of Ambient
Temperature Sensor

Turn the ignition to “ACC” position.

Read figures indicated on ““AMB” indicator.

How to judge

Terminal No, 864 (L/AW}
The letter in {_ ) indicates lead color.
OK — Reasonable ambient temperature

~—49 [—56]* : Open sensor
83 [181] : Shorted sensor
“Figures in [ ] indicate degrees Fahrenheit.

(U.S.A. model}

— Inspection of Output System —_

CHECKING PROCEDURES FOR OPERATION
OF ACTUATORS

1. To perform the output system inspection,
conncet pins 889 (L/Y), 888 (Y) and 895
(L/B) of the test connector (7A), as shown.
The connector is-located under the right side
of the instrument panel.

\agi
\

7p
pasa box ;

Test connector

SHA125C

1)

= ©+

When increasing No.
> 7 H=(@+1+2) a | = ni 4

| = Lr.
Changing item No- SET = P SET
to inspect TEMP =

gy||.e || 124When decreasing No. 7 c
(15> 14> 13) AMB.

2) By air flow indicator.

Start the engine and press the “ECON/AC"”’
button.
Check that output parts operate smoothly

using the following chart. (Refer to pages HA-
102, 103.)
The way to make sure of the operation of

actuators.

By digital indicator

When checking air mix door, set indicated

number at 8 or 9 in SET section by pushing

SET TEMP. button as ‘shown below and read
the displayed value in AMB section.

Displaying the item No, with figureduring inspecting fi

TDisplaying the result-of check. aN
It should be much value in test chart

SHAOO1C

[=| map
=>

L

SHAGO2C

| ad
[>
Ld

Checking items are dis-

played in the indicator
during inspecting.Te

3) By feeling. {air velocity or temperature at
ventilator grilles. }

HA-101



SELF-DIAGNOSING SYSTEM OF TROUBLE (Auto)

Inspection of Output System (Cont'd)

The following 4 steps can be selected by pushing the OFF Switch.
Step number increases by pushing the switch. Each single push advances to next Step.
(1st push. —>. 2, 2nd push —. 3, 3rd push — 4,4thpush — 1)

Step No.
Checking item Procedures of confirming operation Terminal No

1 2 3 4

®@ Position of air mix door 1 Full

Hot a
Air mix
door 1 BLA 882 (W/R),
{Upper} 883 (W/Y)

al item No.9 approx. i . ‘
Objective display value 1o4a* (49) | 104° 4400) 86°90)/s9) 68% (20)

0-1

® Position of air.mix door 2 Full

Hot
Air mix

door 2 i: 4 884 (W/8),{Lower} Cao! aeselv/t)
P.B.R. 2

trem No. 8 approx. . . .

Objective display value Wott 4p}, (tbs (40), | BESO), | 687120)

© Air flow indicator DEF. eal
® Check each outlet by hand. J pris

02 Outlet VENT a7 IRI)
B/L+ Opens/

Closes
IDEMIST 886 (R)

@ Air flow indicator
REC.~03 Intake ® Look at the intake door spring Partial | 880 (RL),

door REC. 881 (RAG)

Fresh air

® Air flow indicator
Water © Look at the water cock position and ON

oa cock check temperature by hand. 564 (GY)
OFF

® Air flow indicator

Compressor | ® Check operation of the magnet QN4 |
Oh tn cluteh, 567 (Y/L)

OFF

= 2Display iC a2
| ih el |

Note: @ Value marked * is for U.S.A. model.
@ The letter in( ) indicates lead wire color.
® If approx, +7 deference exists between-indicated value and the value in test chart, this is normal.
®@ Location of components is shown on page HA-90, HA-97.

SHAOD3C
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SELF-DIAGNOSING SYSTEM OF TROUBLE (Auto)

Inspection of Output System (Cont'd)

Blower motor can be checked by the following procedure.
4 steps can be selected by pushing the Lo Switch. Step No. increases by pushing the switch.

Step No.
Checking item Procedures of confirming operation Terminal No.

1 2 3 4

® Air conditioner operation indicator i2tvi4 Sieainans
44 Blower @ Touch with each edd by hand. 35-4 Signal for

‘ dnator ® Measure the applied voltage of motor. ed Giritniditof
air

$ 568 (G/W)

Note: The letter in ( } indicates lead wire coior.

SHA8208

Measurement of blower motor applied voltage

B60] 952 ||
eva]seg| WL, oN | |

(White; 4pins)} | | / \

SHAQO4C
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TROUBLE DIAGNOSES (Auto)

CONTENTS

Gircult For trouble GiagMoses kk tn ope pe este teeta cates deer wnee ewes ee ane HA-106

Auto A/C system diagnosis cee tte cnet nent teen eens HA-108"
(AQ) Check to see if SET AMB. temperature is displayed when ignition switch is set

to ACC Sr. When. evGINB IS TURNING. oe dee ee eh ee eee oe et are wef e ebony HA-108
MUPURPOPEROTT, CUAGTIOSIS wie e siecs dacecace oa ehiaserse «ba bpahegbend « bs ve: aeneainolsige Hncititposedde Wises fe HA-110

{BO)—tnoperative input system sree rig gy code oe oe ES HOTU eee ETT Ts ae HA-110
Qutpimheystern dlagiOste soo eS Fea a aca cad ee ee «his beg e ceemspe eo tre to gel w bellgge ety quae Ot baw HA-112

Ti Min perdtive airimix GOGH . si. 0 cA ceili ple ales oe cb aed wl Aemerneteeemne ie oie a abt alate 6 HA-112
(CO) Input & output system: Check O-1 forproper operation ....... 0.0. eer HA-112°

2) Doors, water cock and compressor diagnosis . 0... 2. ce ee eee eee eee eben HA-114
(DO) Check if 12 volts are present at terminal 867 (SB) with connector (9) in place ... HA-114
(EQ) Check if 12 volts are present at terminal 561 (SB) when connector (19 is

DONPBC Cte a aw cre HuMsreiisiss bez setters 6 GenkbRrae Seediclean sarvtrantam ase A Aes Stee HA-115
(FO) Check if 12 volts are present at !ead wire (OR) of air valve located on

WELT THR ereralet cope ies oeece bre eye giedwere ace wimtfejeeny ice ePOTTTEE ie snarenmeret woe HA-116
(GO) Check if 12 volts are present at lead wire (L side) of air conditioner relay

located:imengine compartment!) ae pe ee eee end HA-117
3 Blower Rees ever ete sb ls pce nn.) > cb mate a)» Buy’ a Wee's figs eee HA-118

(HO) Conduct self-diagnostic checks on input & output system .. 6... ee HA-118
AUUOPaCIC QM eORI, be a efor lais a epee bs nae plece cece bee csvedeoesau culaemelae a «che HA-120

1) LCD (Liquid Crystal Display) or LED (Light Emitting Diode) does not glow ............ HA-120
(10) “De EGWSOrLED’S glowsrapd Saif SE n> a oacnmetedb ie eb ee mall HA-120

2) Operating (Buzzing) sound is not emitted... pecs i. ale lee le eee HA-121
(JO) Disconnect buzzer connector from control subassembly and apply 12 volts

across buzzer terminals (red @ and black ©) to see if buzzer sounds ......... HA-121
3) Switches on switch panel assembly do not operate. ....... 0... cece eee eee eee HA-121

(KO) Is SET AMB. temperature displayed when ignition switch is set to ACC? ....... HA-121
4) Erroneous display during inspection of the input system ...... 0.00... 0c eee cee eee HA-122

(LO) Are all numbers except Step No. 7 correct? ... 0... ccc eee ee ees HA-122
5) Erroneous operation during inspection of the output system .... 6... 06 cee eee eee HA-122

(MO} Does air flow indication change properly? ... 0.0... 22ers HA-122
Sy Escutcheon lampdoes not comeon ast ts ot eecrert ts ata a ib be ewer HA-122

Replacement of control subassembly and switch panel assembly .. ova... eee ee ee HA-123
Bléwer, continues tomotate in HT mode i A oy de MM eee de ce bee edad HA-124
Blower rotatesonivie EO mode oi... Mca i 16 peered e E HA-124
Blower-motoridasstnet-otate—-. orcs AW dee eee teh i gga sets HA-125
Blower speed ¢hengesdvariably oo skewer «fl, aire «fos cee gente fei eee Toll Teele de das HA-125
No air is discharged from vent outlets «0.0... 0.0... 0c eee bbe bee eee eee beeen eens HA-126
No air is discharged from floor outlets... 00 eet eee eee cee etter tek benee HA-126
Neaimis\dischargedfrom-detrosteroutiets .. 2... ee Pm th ee fk a | HA-127
Hot air is not discharged or outlet air temperature does not change ...... 0... 060 e eee een ee HA-127
No. coal aingisdischarged ance bs ou betmiereneinniaaeruldys. oye Gena bar pays sb. PRR SOR ae HA-128
Cool air at foot level will not stop or is discharged intermittently ........ 00.0.0. 0 04s eee eens HA-129
Outside air is not drawn into compartment ©... ee cece cee teens HA-129
Discharged air is too cool... cee eee eee tee eel eae HA-130
Dipthargethaik t2iROt cool... . . asaya dg wetaebuuieleanaalsindguiedd Leet Den be tet ae HA-130
Compartment is too hot... 0... tenet teens HA-131
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TROUBLE DIAGNOSES (Auto)

Compartment will not become warm
e Temperature of air discharged from floor outlets fluctuates
e — In-vehicle temperature fluctuates
e Temperatu re of air discharged from def. outlets on instrument panel fluctuates

TROUBLE DIAGNOSES GUIDE

O.K.

AUTO A/C SYSTEM DIAGNOSES (Page HA-108 to HA- 109)

@ Power supply and ground circuit check for automatic amplifier

{A3) i!
SELF-DIAGNOSES (Page HA-100 to HA-103}

© Input/output system check

NG.

ee netioning
automatic amplifier

f
Matfunctioning \

(input system
Malfunctioning\
Output system

TROUBLE DIAGNOSES

BASED ON MALFUNC-
TIONING SYMPTOMS

(Page HA-124 to

HA- 132)

® Malfunctioning

blower motor
® No air from outlet

@ Malfunctioning

discharged air outlet

temp.

@ Matlfunctioning
compartment temp.

@ Fluctuating dis-
charged air outlet

temp.

AUTOMATIC
AMPLIFIER
DIAGNOSES.
{Page HA-120 to

HA-123}

® LCD or LED does
not glow.

@ Operating sound is
not emitted.

® Switches on switch

panel assembly do
not operate.

@ Erroneous display

®@ Erroneous operation

@ Escutcheon lamp
does not come on.

INPUT
SYSTEM
DIAGNOSES
{Page HA-110 to

HA-111)

Ambient temp.

sensor

in-vehicle sensors
Duct sensors
Water temperature

switch

Sunload sensor
FBP

OUTPUT
SYSTEM
DIAGNOSES
(Page HA-112 to

HA-119)

© Air mix door
@ Air outlets
© Water cock
®@ Compressor
® Blower motor
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TROUBLE DIAGNOSES (Auto)

Circuit for Trouble Diagnoses
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TROUBLE DIAGNOSES (Auto)

AUTO A/C SYSTEM DIAGNOSIS

(AQ)

to ACC, or when engine is running
Check to see if SET AMB. temperature is displayed when ignition switch is set

0.0.0.0,0 W
—————

%* Temperature indicator

section SHAOOTC
* Temperature indicator

section alone lights up
when ignition switch is
ON.

O.K.

(at) et
Check to see if air flow indicator glaws
when AUTO ECON A/C or DEM/DEF.
switch is pushed.

O.K. N.G, (AS) ys.

(A2)

Faulty automatic amplifier.

Check to see if 9.0 volts
(approx.) are applied to
automatic amplifier’s power
terminals (663, 565 and 787).

(A3)

Check input and output
systems, using self-diagnosing
functions,

NG. O.K.

(Aa)

Check, repair and/or replace
If no faulty condition is faulty parts.
detected in diagnosing
steps 1 and 2, check con-
nectors @, @, ®, ®
and (8), then firmly secure
them before delivery to
the user.

@
«
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TROUBLE DIAGNOSES (Auto)

Inspection procedure:
Refer to Connector arrangement diagrams (1. to (20

shown in HA-107.
1, Inspection of connectors (7) and @), located

near the cooling unit, to heater unit connecting
section.
(1)

(a6) Ones tN.(A7}

Faulty AUTOMATIC
AMPLIFIER

a
ts

Check harness and fuses.
Repair as required.

Disconnect the connector and check the
voltage at terminals 563,565 and 787 on the
cooling unit side. (Voltage must be greater
than 9 volts.)

® 565

w2
laW

563

787 \ Si
Wot

® f

(Body ground) SHAOD13C

(2} Check the voltage of terminal 954. (Voltage

(1)

must be 0 volt.)

lf the result of inspection 1 above is no good,
check the fuse of 10A (ACC) and 10A (VB) in
the fuse box.
If the result of inspection 1 above is O.K.,
connect connectors ‘7) and (8) and discon-
nect connector @) on the rear side of the
control unit.

Check the voltage of
565 |] |563)| terminals 563 (OR),

565 (SB), 787 (L/B),
787 |954 |955| 954 (B) and 955 (B}

If itis difficult to check
with connectors (7)

and (8) connected, this inspection may be
substituted with the continuity check
between connectors (7) and (8) and connector
@.

If the resuit of inspection 2 above is no good,
continuity of the harness between connectors
@) and (8) and connector (4) is faulty.
If the result of inspection is O.K., the contral
unit ts faulty.
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TROUBLE DIAGNOSES (Auto)

* Numbers displayed on indicators.
When the indicator at Step No. 0

thru 4 shows only —17 [2], check
line 861 (sensor ground = OV),

INPUT SYSTEM DIAGNOSIS (Page HA-100)

(BO)Number: Canada model
(U.S.A. model]

INOPERATIVE INPUT SYSTEM

|
[Checks using self-diagnosing functions)

cai] (82) 7 (B3) (84)
[Checks without using self- + i ]
diagnosing functions] One of 0 thru 4 Faulty 5 Faulty 6 Faulty
False amb. air temp. are faulty, “Tt0 9
indication

EEUYEEE _| |
Ambient temperature Faulty-sensor terminal Water temperature sensor Sunload sensor terminal
sensor terminal Open . =47/{2) terminal Open ..... 0 [32]
Open... —49.[—56]| |-Short 83[181]| | Open ..... =17 [2] Short ..... 102 (42)
Short * $2 tee 83 [181] Short) w.0 a5 83 [181] {Number changes

> + "4 gradually)

I —]
SEE SEE SEE SEE

PROCEDURE PROCEDURE PROCEDURE PROCEDURE
No. 1 No.2 No.3 No.4

+
Refer to OUTPUT SYSTEM DIAGNOSIS
if 8 or 9 is faulty.

Refer to AUTOMATIC AMPLIFIER
DIAGNOSIS if 7 is faulty.

INSPECTION. PROCEDURE

Conduct inspection referring to. connector arrangement diagram on page HA-107.
Procedure 1

(1) If ambient display on the control panel is faulty, disconnect the ambient sensor connector at the
front bumper. If the display is —49°C (—56°F) when disconnected and 83°C (181°F) when the
voltage side is shorted to ground, the auto amplifier and harness are O.K. Check the ambient sensor

for temperature-resistance characteristics. (See page HA-75.)
(2) If the display does not change from —49°C (—56°F) even when shorted, check terminal 864 for

approx. 5.0 volts with the sensor disconnected, No = faulty auto amplifier. Yes = proceed to step 3,
(3) Check circuit 864 through to sensor.
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TROUBLE DIAGNOSES (Auto)

Procedure 2
(A) If display Nos. 0, 1, 2, 3, or 4 are faulty, disconnect harness connector at the sensor location, |f the

display is —17°C (2°F) with the connector disconnected, and 83°C (181° F)} when the voltage side is
shorted to ground, the auto amplifier and harness are O.K. Check the sensor temperature—resistance
characteristics.

(B} \f the display does not change from —17°C (2°F}) even when shorted, check for approx. 5.0 volts at
the appropriate terminal of the auto amplifier harness.

No = Faulty auto amplifier Yes = Proceed to (C).
(C) Check faulty circuit from auto amplifier through to sensor.

Procedure 3

(A) Disconnect harness connector at the sensor. if the display is —17°C (2°F) with the harness discon-
nected, and 83°C (181°F} when the voltage side is shorted to ground, replace water temperature
switch.

(B) lf the display does not change from —17°C {2°F) even when shorted, check for approx. 5.0 volts at
terminal 862 {L/R) of auto amplifier harness.

No = Faulty auto amplifier Yes = Proceed to (C).
(C) Check circuit from connector No. 5 through to connector @4P) Y

Procedure 4
(A} If O (32) is displayed with connector No. 17 removed, move vehicle into the sun and check for a

change in current value between male terminals 855 (BR} and 890 (L/B}. No change = Replace
sensor.

* Under high sunload condition: If the output is on the order of 0.05 to 2.0 mA and it drops to 0 mA
when the sunload sensor is covered, the display is normal.

STEPNO. | SENSOR | TERMINAL

o | |. iw 857 {BR/Y)
Tu 863 (BR/W)

2 TdL | 858 (YW)

3 Tdu 860 (Y/A)
(Black: 16 pins) |

(Black: 20 pins) 4 | Tdd 859 (v/8) |

“2) Check connectors (4), (5) and ) with the contro!
unit pulled out as far as the gear shift lever

SHAOCOBC
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TROUBLE DIAGNOSES (Auto)

OUTPUT SYSTEM DIAGNOSIS (Page HA-101 to HA-103)

1) Inoperative air mix door

INSPECTION PROCEDURE — Air Mix Door

(CO)

Input & output system: Check item No. 0-1 for proper operation
* using self-diagnosing system (Refer to pagés HA-100, 101.)

NG.
(C1) 2

Measure voltage at the following male terminals of connector (9) .
868 (12V), 871 (OV).
(BAN) (L/B)
Figuresin( ) refer to standard voltages.

O.K. N.G.
(2) fi (C10) a

Disconnect connector. (9) .
Measure resistance between the following female
terminals connecting to connector (9) . Resistance) O.K.
should be approximately 140 ohms. i

a) 867 (Y/G)— 884 (W/B}
b) 867 (Y¥/G)- 885 (W/L)
c) 867 (¥/G) — 882 (W/R}
d) 867 (Y/G) — 883 (W/Y)

Check continuity between terminals 867 (SB) of
connector (9) and male terminal 562 (SB) of con-
nector 4A) (connecting to connector @) ),
Check continuity between terminals 868 (B/W)
of connector (9) and 861 of connector ©) .
Check continuity between terminals 871 (L/8)
of connector (9) and 861 of connector (5) .

| N.G,
O:K: N.G. (C11) sod

(Note 1) (C3) 4 (C4) J Faulty ainvalve
Connect connector (9) and check for presence of
voltage at terminals 882, (W/R), 883 (W/Y}, 884
(W/B) and 885 (W/L) while diagnosing input & Poor harness connection
output system, (Voltage at each terminal should
be alternately 12 and OV.)

O.K. NG.

* (C5) iL (C12) t
Measure voltage produced at terminal 869 (G/Y) Check continuity at terminals 882 (W/R), 883 (W/Y},
and 870 (G/R) of connector (9). (PL and PU poten- 884 (W/B) and 885 (W/L) between connectors (9)
tiometer voltages) and &).

O.K. [ N.G. OK. NG.
(Note 2) f (C6) (Note3) Jy . te7) LETS rag ack (14)

Check output from Faulty potentio- Faulty control unit Faulty harness
air valves No. 5 and meter {s}
No. 9 on power servo 1D) Broken circuit
side, 2) Loose screw

[e) cK. N.G.

(Note 4} (C8) is (C9)
Faulty link or Faulty air valve
power serve No. 4,5,8 org
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INSPECTION PROCEDURE

Use layout of connectors (1) through 20 on page HA-107 as an inspection guide.
(Note 1) Check with engine running while diagnosing input and output system.

(Note 2) Same as Note 1 above. Faulty input vacuum line can be determined by fixed DEF mode.

{Note 3) After disconnecting vacuum hose from air valve No. 5 or No, 9, connect vacuum hose (on
hand} to the hose. Suck air from and blow air into hose orally or by using a vacuum pump and

check if potentiometer reading varies with changes in air temperature. If potentiorneter reading

does not change, link may be jammed, power servo may not be installed properly (loose screws,

etc.) or power servo may be faulty.
(Note 4) {na manner similar to Note 3 above, disconnect vacuum hose from aif valve No. 5 or No. 9

and connect vacuum hose (on hand) to the hose. Suck air from and blow air into hose orally

or by using a vacuum pump. If air temperature does not change regardless of control operation

of photo amplifier for power servo, link may be jammed, power servo may be installed im

properly (loose screws, etc.) or power servo is not functioning,
Other (f air valves constantly repeat ON-OFF operation when ATC and input & output system func-

tion properly, air valve(s) may be leaking.
* Performance characteristics of PL and PU-potentiometer voltages and input indications (#8 and 9)

© Approx. |___ -_ Ainmix2) oe&irmixa
5 64147) 4

7T Approx, _-— Proper function range
240 (704)
3
@
é

S
8 Approx. |F
% 20168) |
&

¢io Dae4 i L

i) 1 2 ce

Potention output voltage
SHA618B SHAODST

POTENTIOMETER ADJUSTMENT PROCEDURE

With the heater assembly removed from the vehicle, check to be sure that there is no binding of either the
air mix doors or linkage. With both air mix doors in the full heat position, (no vacuum applied), adjust the
resistance between terminals No. 1 (B/W) and No. 3 (G/Y) of the P.8.R. harness to 2.8k. Adjust the resist-
ance between terminal No. 1 (B/W) and No. 4 (G/R) to 3.0k.
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TROUBLE DIAGNOSES (Auto)

2) Doors, water cock and compressor diagnosis
While checking input, output system, check solenoid valves, relays, vacuum pressure, etc.,
following tables as a guide.

Normal solenoid valve and relay operation

Positive (+) side: Approx, 12 V (Constant)
Negative (—} side: OFF (approx. 12 V}

ON (0 volts)

INSPECTION PROCEDURE — Doors, Water Cock and Compressor

using the

Check operation of air valves and relays while operating input and. output system SELF DIAGNOSIS FUNCTION.

@y
Air valves and relays Positive (+) side

af coilPositive (+) side: Approximately 12 voits (constant) aes fall A/V or rel
Negative (—} side: Approximately 0 volts (OFF) Control
{Downstream of coil}: Approximately 0 volts (ON) unit Negative {—) side
* Be careful not to short-circuit positive and negative sides of coil. ° of coil

Otherwise, transistor(s) inside control unit may be damaged

2-1 Inspection Procedure — Air Outlets = ates operation

(00) SHA619B
Check if 12 volts are present at terminal
867 (SB) with connector (9) in place.

OK. H NG,
(D1) ¥ (D7) +
Disconnect connector (9). Check if resistance
between female terminals 867 (¥/G} and 886 (R}
and between 867 (Y/G) and 887 (R/Y) connecting
connector (9) is approximately 140 ohms.

O.K. Check if continuity exists between terminals 867
(SB) of connector () and male terminal 562 (SB)
of connector GAD (connecting to connector'(® ).

I NG.NAG.(D2) OK, Note 1 (D3) =
Connect connector
9). Check if 12 and

Owolts\are alternately
present at terminals
886 (R) and 887 (R/Y).

ak. |

Faulty air valve
assembly

(D8) +
Poor harness connection

NG.

wa)

Check if vacuum-pressure is produced at actuator

(D9) it
Check if continuity exists in tines 886 and 887 of

connections from air valves No. 6 and 7. connectors (9) through (6).

(osyr OK (D6) TNS. (oto) O-KY (011) pt-G:
Faulty link or ; ‘ ,
atsatoe Faulty air valve Fauity control unit Poor harness connection

NOTE 1: Check with engine running while operating Input and Output System Test.
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TROUBLE DIAGNOSES (Auto)

Mode Door Operation

Air valve actuator Air valve Actuator

Mode No. 6 No.7 DEF door VENT door FLOOR door

DEF OFF OFF Atmospheric pressure

VENT ON OFF Vacuum pressure etmigepaekic
Air outlet pressure

Bit ON ON Vacuum pressure

HEAT OFF ON Atmospheric pressure Vacuum pressure

2-2 Inspection Procedure — Intake Doors

(E0)

Check if 12 volts are present at terminal 561 {SB} when connector “4 is connected.

OK. NG

(E1) y_

Disconnect connector 18. Check if resistance
between male terminals 561 (OR) and 880 (R/L)
and between 561 (OR) and 881 (R/G) connecting
toconnector 1§) is approximately 140 ohms.

O.K.

(E7) t
Check if continuity exists between terminals 561
(SB) of connector 18 and male terminal 562 (SB)
of connector GA) (connecting to connector (2) }.
Check if continuity exists between male terminal
952 (B) connecting to connector (15 and 952
(B/Y) of connector (3) .O.K. | N.G.

(E2) { Notei es) | NG.
Connect connector Faulty air valve (E8) 4
(8. Check if 12 and assembly Poor harness connection
O volts are alternately
present at terminals

880 (R/L) and 881

(R/G),

0.K. | NG.
(E4) J {E9) i]

Check if vacuum’ pres- Check if continuity

sure is produced at exists in lines 880
actuator connections (R/L) and 881 (R/G)
from air valves No. 2 between connectors
and 3. 45) and (6).

'O.K, N.G

(es) OT (eo) NG (e109) --J (E11) J
Faulty link Faulty air Faulty control Poor harness
or actuator valve unit connection

NOTE 1: Check with engine-running while operating Input and Output System Test:
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TROUBLE DIAGNOSES (Auto)

Intake Door Operation

Air valve actuator
Air valve No. 3} Air valve No. 2 Double-action actuator (intake door closed)

Mode

Inside air ON ON Vacuum pressure (at 1st and 2nd positions)

Air inlet inside-outside air ON OFF Vacuum pressure (at 1st position)

Outside air OFF OFF Atmospheric pressure

2-3. Inspection Procedure — Water Cock

(FO)

Check if 12 volts are present at lead wire (OR) of air valve located on vacuum tank.

|(F1) OF Sian (F7) aye:

Check if resistance between air valve terminals is |. O.K. Check if continuity exists between harness terminal
approximately 120 ohms, (OR) of air valve and male terminal 562 (SB) of

connector GA) (connecting to connector () }.

(F2) OK Noted (FS) yen [_
Connect connector to (F8) pad
air valve and measure Poor harness connection
terminal voltage at lead
wire (OR), 12 and 0

volts should be alter-
nately present.

Faulty air valve

(F4) O.KT (FO) yNS:
: 4 : Check if continuity exists between terminal (OR)Check if vacuum pressure is produced from air valve. of air valve and terminal 564 of connector @).

O.K. NG. O.K. NAG.(F5) i (F6) J eae (Ft) t
Faulty water cock Faulty air valve Faulty control unit Poor harness connection

NOTE 1: Check with engine running while operating Input and Output System Test.

Water cock operation

Air valve actuator
Air valve Water cock actuator

Water cock

Open OFF Atmospheric pressure

Clase ON Vacuum pressure
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TROUBLE DIAGNOSES (Auto)

2-4 Inspection Procedure —- Compressor

(GO)

Check if 12 volts are present at lead wire (L side) of

compressor relay located in engine compartment.

O.K.

oer
=

|

eS
Tt

an 3

vr For installing location,
see page HA-97.

Sova

ke
SHAG21B

NG.

(G1) J
Check if resistance between terminals which connect

lead wires (Y/R and L) is approximately 75 ohms.
O.K.

OK. | NG.
(G2) ¥ Note 1

(G7) L
Check if continuity exists between lead wire (L side)

of compressor relay and IGN.

| N.G.
igs}

Check if 12 and 0 volts Faulty relay
are alternately present

at terminal (Y/R).

O.K.

{G8} tL
Poor harness connection

NG.

(G4} +

Check if 12 and 0 volts are alternately present at

lead wire {Y/G) connected to relay.

O.K. | N.G,
(G5) t (ae)

Faulty magnet clutch
(incl, relay to magnet Faulty relay
clutch harness}

Compressor operation

Relay

Compressor ON ON

Compressor OF F OFF

NOTE 1:

(G9) 4
Check if continuity exists between terminal (Y/R)
of relay and terminal 567 (Y/L) of connector (6).

O,K.

°
NG.

(G11) J(G10)

Faulty control unit Poor harness connection

Check with engine running while operating Input and Outout System Test.
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3) Blower motor diagnosis

INSPECTION PROCEDURE — Blower & Motor

{HO)

Conduct self-diagnostic checks on input &
output syste.

(H1) y

Check if 12 volts are present at terminal 560 (B/R) of

connector (3) when ignition switch is set to ACC or
ON.

O.K, N.G,
(H2) Note: t (Note 1) (H9) 4

Check if 0, 0.6, 2.3 and 4 volts are alternately present OK, Check if continuity exists between terminal 560

at terminal 568 (G/W) of connector {é. + (B/R) of connector (3) and 15-A fuses (two each)
Check if 0 volt is present at terminal 952. in fuse box.

O.K. N.G, N.G.
(H3) J Note: (H4) (Note 1) J... (H10)

Check if a train of Check it continuity
0, 4, 8 and 12 volts exists between termi- Check-blower relay
are repeatedly present nals 568 (G/W) of Jocated above fuse box,
at terminal 578 (B/Y) connectors 18 and (6) .

of connector (18) .

OK, N.G, O.K, NG.
(Note 2)" (H5). (H6) (H7) {- (Ha)

Faulty bl Faulty fan Terminal line 568
u owerator control Faulty contrat unit (G/W) between con.

amplifier nectors (ia) and) @)
broken

NOTE: Check with engine running while performing Input and Output System Test.
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TROUBLE DIAGNOSES (Auto)

(Note 1} When ignition switch is set to ACC, current flows through blower relay coil. With ignition switch
held there, activating switches “AUTO” and “DEF” on control unit causes downstream side of
relay coil to be grounded so that blower relay activates. If blower motor does not activate due to
problems in its power supply, it will be due to one of the following causes:

{a) Lead wire (W) between fusible link and relay is broken,
(b} The line between lead wire (W/G) of relay and terminal 560 of connector (3) (including two

15-A fuses) is broken,

(c) The line between lead wire (S/B) of relay and fuse (ACC) is broken, or
(d) The tine between lead wire (G) of relay and terminal 571 of connector (6) is broken.

fe Blower relay connection
J

To blower fuse of
fuse box (W/G) _ wig W — W (connected to fusible link)

To terminal 571

of connector @)
on control unit —~g $8 — SB (connected to ACC jn fuse box)

SHA622B

(Note 2) Output performance characteristics of fan control is shown below:

{Vin
}

Appl
ied 

volta
ge 

of
 

motor

famese
0.6 2.3 4

Terminal 568 voltage (V}
SHA6208

HA-119



TROUBLE DIAGNOSES (Auto)

AUTOMATIC AMPLIFIER DIAGNOSIS

1) LCD {Liquid Crystal Display) or LED. (Light
hoot: ’ 

AUTO EreEmitting Diode) does not glow. att hic Hoenet cree [a]
ao SS SET

i LO “Hl REC feat

(TQ) ee Lcd
[ Do LCD's or LED‘s glow? | Shap la¢

LCD’s & LED’s off LED’s off LCD's off

(1) | 6) of (17) 4
When ignition switch is set to ACC, check Replace switch panel Do some LCD’s glow?
to see if more than 9 volts are produced at assembly.
563, 565 and 787 and 0 volts at 954 and
955.

Yes No

(12) ¥
Check to see if air is discharged from A/C

system when AUTO or per
switch is pushed.

Yes No (15)
Check harness 563,

(3) (14) 565, 954 and 959 line.

Replace switch panel Replace control lf whergae fpulty lines,
assembly @).* subassembly @) .” repair these lines.

#

Yes

(18)

No

(19}
a

Replace switch panel assembly (7) .* Check to see if two back lamps located on
rear of control panel are burned out.

l

Yes

(110)

No

(11) i

Replace faulty back lamp{s) @ ,* Replace control subassembly @),*

Refer to REPLACEMENT OF CONTROL SUBASSEMBLY

AND SWITCH PANEL ASSEMBLY. (Page HA-123}
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TROUBLE DIAGNOSES (Auto)

2) Operating (Buzzing) Sound is not Emitted.

3) Switches an Switch Pane! Assembly do not Operate,

*:

(JO)

across bu zzer terminals (red
Disconnect buzzer connector from control subassembly and apply 12 volts

» and black © ) to see if buzzer sounds.

Yes No

Replace control subassembly (2) .* Replace buzzer © .*

(KO)

Is SET AMB., temperature displayed when
ignition switch is set to ACC?

Yes

(Ki)
% A

No

(K2)

Check to see if air is discharged from A/C Check (10) ~ (111) [auto-
system when AUTO or aay 1 yenroen as per item 1)

: ove.switch js pushed, haath

Yes No.

(K3) (K4) |
Check to see if buzzing sounds or air flow Replace switch panel
display changes when switches are operated. assembly (1) .”
(In DEF./DEMIST. mode, REC switch is
not effective.)

Yes No

(K5) (K6)

Replace control Replace switch panel

subassembly (2).” assembly (D *.

Refer to REPLACEMENT OF CONTROL SUBASSEMBLY
AND SWITCH PANEL ASSEMBLY. (Page HA-123)
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TROUBLE DIAGNOSES (Auto)

4) Erroneous Display during Inspection of the Input System

Yes

(L1)

ALO)

Are all numbers except step No. 7 correct?

4 {L2) ‘|
No

Replace switch panel assembly (1) .” Replace control subassembly (2)."

5) Erroneous Operation during Inspection of the Output System

(MO)

Does air flow indication change properly?

Yes No

(M1) (M3) y
Abnormal changes in signals at outout Are changes in signals at output terminals
terminals. correct?

}

Yes , No

| (M2) q (M4) , (M5}

] | Replace switch panel assembly @.*]
1} above.]
Check {10} [automatic amplifier as per item Replace contro! subassembly

@."

6) Escutcheon lamp does not come on.

Check for burned-out Jamp located at rear of switch panel assembly @.*

*: Refer to REPLACEMENT OF CONTROL SUBASSEMBLY
AND SWITCH PANEL ASSEMBLY. (Page HA-123)
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TROUBLE DIAGNOSES (Auto)

REPLACEMENT OF CONTROL SUBASSEMBLY AND SWITCH PANEL ASSEMBLY

* Before performing various operational checks of the automatic amplifier, check to make sure the four

switch panel assembly-to-control subassembly connectors and buzzer connector are secure and tight and
are free from damage.

@ Qn the rear of the control panel assembly are five light bulbs that can be serviced as required.

cS
)

)
e©

&

: Switch pane! assembly

(Including @y, Grand & }
) > Control subassembly

Uneluding @ and % )
+ Switch lamp

(Ilumination for AUTO switch
and DEF switch)

: Escutcheon lamp

(IMumination for temperature setting
switch and display of temperature

indication)
: Back lamp {Fer LCD)
: Buzzer

: Case

SH4011C
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TROUBLE DIAGNOSES (Auto)

BLOWER CONTINUES TO ROTATE IN Hi MODE,

Does blower operate in LO mode when
manual LO button is pushed to ON?

Yes No

y

Check (B2) under INPUT Check (H2) under BLOWER MOTOR
SYSTEM DIAGNOSIS, CONTROL DIAGNOSIS.

[CHECK POINTS)
{1} Open or shorted sensor (Tu, Tdu, or Td)
{2} Aspirator motor does not rotate and “Tu’’ value is

close to “Ta” value,
Tu: In-vehicle sensor (Head)
Ta: Ambient temp. sensor

BLOWER ROTATES ONLY IN LO MODE.

Does blower motor rotate in HI mode when
manual HI button is pushed to ON?

Yes No

Check (B2) and (B3} under
INPUT SYSTEM
DIAGNOSIS,

[CHECK POINTS]
Harnesses, connectors and sensors in relation to
Ti, Tu, Tdi, Tdu, Tdd

4

Check (HO} under BLOWER
MOTOR CONTROL
DIAGNOSIS.

Ti: = In-vehicle sensor (Foot)
Tu: In-vehicle sensor (Head)
Tde: Floor duct temp. sensor
Tdu: Vent duct temp. sénsor
Tdd: Defroster nozzle ternp. sensor
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TROUBLE DIAGNOSES (Auto)

BLOWER MOTOR DOES NOT ROTATE.

¥

Check (HO) under BLOWER MOTOR CONTROL DIAGNOSIS.

BLOWER SPEED CHANGES VARIABLY.

Check to see if blower rotates in H! or LO mode in response to operation-of
its corresponding button.
Check (H2) under BLOWER MOTOR CONTROL DIAGNOSIS.

Yes No

Check (BO) under INPUT SYSTEM Check (HO) under BLOWER MOTOR
DIAGNOSIS. CONTROL DIAGNOSIS,

(CHECK POINTS}
(1) Poor or faulty connection of in-vehicle sensor (Foot), in-vehicle sensor (Head), Floor duct temp. sensor, Vent duct temp.

sensor, Defroster nozzle duct temp. sensor, Ambient temp. sensor, Sunload sensor, Potentio Balance Resistor (AM1),
Potentio Balance Resistor (AM2).

{2) Start-stop operation of aspirator motor and voltage measurements at sensors (Remove sensor assembly to gain access to
sensors.)
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TROUBLE DIAGNOSES (Auto)

NO AIR tS DISCHARGED FROM VENT OUTLETS.

Disconnect AMB, TEMP, sensor. Short harness to see
if air is discharged from VENT outlets,

Yes No

Check (B1), (82) and (B3) under INPUT SYSTEM Check (DO, E0, FO, GO) under DOORS, WATER
DIAGNOSIS, using self-diagnosing functions. LE COCK AND COMPRESSOR DIAGNOSIS.

{Use self-diagnosing functions.)

[CHECK POINTS]
{1) Open circuit in Ta, TL, Tu and DL sensors, [CHECK POINT)

: (1). Harness (line 887), solenoid valve, etc.
Ue ; AMDOOt Ee ene (2) Damage to hose between solenoid valve (6) and
Tu: “Invehicle sensor (Foot) actuator air valve, or condition of link systemTu: In-vehicle sensor (Head) affected
Tdi: Floor duct temp. sensor .

NO AIR IS DISCHARGED FROM FLOOR OUTLETS.

Check to see if air is discharged from floor outlets when
ambient temperature sensor is disconnected,

Yes No

Check (DO, EQ, FO, GO) under DOORS, Check (B1), {(B3) and {B4) under INPUT
WATER COCK AND COMPRESSOR SYSTEM DIAGNOSIS (Using self-
DIAGNOSIS (Using self-diagnosing functions). diagnosing functions),

{CHECK POINTS] [CHECK POINTS]
Short circuit in ambient temp. sensor and (1) Harness (line 886) and solenoid valve (7)
sunload sensor (2) Damage to hose between solenoid valve (7) and fioor

actuator Af, and condition of link system affected

HA-126



TROUBLE DIAGNOSES (Auto)

NO AIR IS DISCHARGED FROM DEFROSTER OUTLETS.

|
Check (DO, EO, FO, GO) under OUTPUT SYSTEM DIAGNOSIS
{Use self-diagnosing functions).

[CHECK POINTS]
(1) Harness (line 887) and solenaid valve 6
(2) Damaged hose/link between solenoid valve 6 and actuator Ad (DEF. door Actuator)

HOT AIR IS NOT DISCHARGED OR OUTLET
AIR TEMPERATURE DOES NOT CHANGE.

¥

Check input system using self-diagnosing functions.

N.G. OK.
|

Check (B2} and (B3} under INPUT Check OUTPUT SYSTEM DIAGNOSIS:
SYSTEM DIAGNOSIS. _ Air mix door..... {CO}

Water cock ...... (FQ)
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TROUBLE DIAGNOSES (Auto)

O.K.

NO COOL AIR IS DISCHARGED.

Check refrigerant level (Pages HA-14, HA-91, HA-92).

OK, N.G,

{
if trouble is in inputor output system.
Use:self-diagnasing functions to determine . |Charge or discharge

refrigerant.

N.G.
(Input system}

N.G,
(Output system)

Check (B2) under INPUT SYSTEM
DIAGNOSIS.

Check OUTPUT SYSTEM DIAGNOSIS:
Air mixdoor su... (CO)
Compressor relay ... (GO)
Watercock ...... (FO)

4

Check refrigerant cycle for operation.
{Connect manifold gauge and check
system or proper charge.)

Correct charge

x

| Low charge

Check outlet air temperature, using
{use self-diagnosis} step No. 3.

Check and repair leaking point.

! ¥

Both outlet air temperature and refrigerant
cycle pressure are N.G.

Refrigerant cycle pressure is O.K. but air
temperature is not.

¥ r

Check refrigerant cycle mechanical compo-
nent parts.

¥

Check duct for leakage and condition of
heat insulation material.

r

Check condenser, expansion valve, liquid
tank, evaporator, STV, refrigerant level,
compressor gasket and solenoid valves.
Correct as required.

Repair or replace faulty part.
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TROUBLE DIAGNOSES (Auto)

COOL AIR AT FOOT LEVEL WILL NOT STOP OR
IS DISCHARGED INTERMITTENTLY.

|
ls air discharged to foot level when A/C system is set to
DEF. mode?

No Yes

¥

MODE: DEMIST
Push SET TEMP. buttons {on control panel}
to set objective temperature at 24°C (75°F),
and check to see if air is discharged to foot
level intermittently.

Check {K1} under DOORS, WATER COCK
AND COMPRESSOR DIAGNOSIS
[Using step (O-2) of self-diagnosing functions),

Yes

No

Check (B81) and (B4) under INPUT SYSTEM
DIAGNOSIS, using step- No, 6.and ambient
temperature sensor check procedure.

MENT.
OUTSIDE AIR IS NOT DRAWN INTO COMPART-

‘4

is set to ECON (DEF.) mode?
{s outside air drawn into compartment when A/C system

?

A/C SYSTEM CANNOT-BE SET TO
REC MODE,

r

Ils A/C-system set-to- REC mode when it
is set in ECON mode and REC button is
pushed to ON?

Yes

r

\*

Use self-diagnosing fuctions to determine
whether trouble is in input or output
system,

Input system

Check {10) under AUTOMATIC AMPLI-
FIER DIAGNOSIS.

Output system
(N.G.) J | (N.G.)

Check (81) and (B2) under
INPUT SYSTEM DIAGNOSIS,

Check (E0} under QUTPUT SYSTEM
DIAGNOSIS for operation of intake door.
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TROUBLE DIAGNOSES (Auto)

DISCHARGED AiR !S TOO COOL.

I
Is aspirator fan (located on ceiling) rotating?

Yes No

z
MODE: AUTO A/C

temperature at 24°C (75° F) and use self-

trouble is in input or output system.

Push' SET TEMP. buttons to set objective

diagnosing functions to determine whether

NG.
(Input system)

+
Are 12 volts applied to
aspirator fan? (785)

Yes [ No

° }
Replace aspirator fan.

N.G.
(Output system}

= t
Check (B1) and (B2} under INPUT SYSTEM
DIAGNOSIS,
If step No. 7 is faulty, refer to AUTOMATIC
AMPLIFIER DIAGNOSIS, (Page HA-120)

Check as per “OUTPUT SYSTEM
DIAGNOSIS” as fotlows:
Air mix door operation
Water cock operation .
Blower motor operation ....

DISCHARGED AIR IS NOT COOL.

i
MODE: AUTO A/C
Push SET TEMP. buttons to set objective temperature
at FULL COOL and check to see if cool air is discharged
with blower set to MANUAL HI.

Yes J yX°

Check and repair
harness.

Inspection test
DISCHARGED.
CHART.)

Check NO COOL AIR IS
(Refer to DIAGNOSIS
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TROUBLE DIAGNOSES (Auto)

COMPARTMENT |S TOO HOT.

2
Are head and foot aspirator fans rotating properly?

Yes

‘
MODE: AUTO A/C
Push SET TEMP. buttons (on control panel)
to set objective temperature at 24°C (75°F),
and use self-diagnosing functions to deter-
mine cause of trouble.

No
4

Check to see if 12 volts are applied to
aspirator fans? (785)

Yes | No

‘ 4

NG.
(Input system)

fan.
Replace faulty aspirator Check and repair faulty

harness,

N.G.
(Output system)

t =
Check (B1) and {B2) under INPUT SYSTEM
DIAGNOSIS (Using steps No. 0 to 7 and
ambient temperature sensor check procedure).

Check OUTPUT SYSTEM DIAGNOSIS:
Air mix door
Compressor

COMPARTMENT WILL NOT BECOME WARM,

MODE: AUTO A/C

FULL HOT,
Push SET TEMP, buttons (on control panel) to set objective temperature at

|s hot air discharged when control is set to, FULL, HOT?

iin

Use self-diagnosing functions to check.

N.G.
(Input system)

N.G.
(Output system)

$ t

hi

* Perform inspection test.

Notice: Stay air in heater core

‘Check (B2) under INPUT SYSTEM
DIAGNOSIS:
If step No. 7 is faulty, refer to AUTOMATIC
AMPLIFIER DIAGNOSIS, (Page HA-120)

Check OUTPUT SYSTEM DIAGNOSIS:
_ Air mix door

Water cock
(CO)
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TROUBLE DIAGNOSES (Auto)

@ TEMPERATURE OF AIR DISCHARGED FROM
FLOOR OUTLETS FLUCTUATES.

@ IN-VEHICLE TEMPERATURE FLUCTUATES.

© TEMPERATURE OF AIR DISCHARGED FROM
DEF, OUTLETS ON INSTRUMENT PANEL
FLUCTUATES.

MODE: AUTO A/C
Push SET TEMP. buttons on control panel to set
objective temperature at 24°C (75°F).
Use self-diagnosing functions to check.

N.G.
(Input system)

N.G,
(Output system)

.
Check (B2) and/or (B1) under INPUT
SYSTEM DIAGNOSIS,

‘

(CHECK POINTS]
Poor connection of connector harness under vibrating conditions, such as when vehicle is being driven.

Check OUTPUT SYSTEM DIAGNOSIS:
Air mix door. eee. ee (CO)
Blower motorcontrol ..... {HO)
Intake door .......0...04 (EO)
UT aa ey (FO)

If outlet discharged air temperature fluctuates (sometimes becomes warm), check continuity between

terminals corresponding to each symptom using following table.

Portions to be inspected Outlet from which

Terminal (harness Connector No sitet opr il Remarks
tine} No. See HA-107. { Circuit connection

See HA-106 & 107. VENT |FLOOR | DEF.

864 (LW) @®®@® | AMBIENT TEMP. SENSOR © © —| Refer to step (B1) Page HA-110.
857 (BR/Y) ® @ @® | IN-VEHICLE SENSOR (FOOT) 9
863 (BR/W) O® IN-VEHICLE SENSOR (HEAD) |.© °
858 {YAv) | © @ @ di | FLOOR DUCT TEMP. SENSOR { © | Hee is (82)
860 {Y/R) ®@® © 40 | VENT DUCT TEMP. SENSOR (©) | ‘
859 (Y/B) ® @ _| DEFROSTER DUCT TEMP. SENSOR fe)
868 (B/W) O@O” /PB.A.182 © © C) Hs
882 {W/R) (OROJOWMIAE! co) For air mix door 2
883 (W/Y) ®@O®@ (svs ©
884 (W/B) ®®® \|swvs © | Oo)" } dest
885 (W/L) ©@® PINT © l_o For air mix door 1

567 (Y/L} @ ®©®@® | compressor RELAY ©/|O} =

® This table indicates the portions to be inspected for each type of symptom. It is necessary far each symptom to check circuit connections
marked “©” or “O”’,

® Prior to portions marked “O”, check portions marked “@)”.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications Inspection and Adjustmenta

COMPRESSOR COMPRESSOR

DIESEL-KIKI make Model DKS-16H
Mode!

Bese Clutchdise-pulley clel -
ESET ARH RY EL 0.3 - 0.6 (0.012 0.024)

Type Swash plate mm (in)

Displacement cm? (cu in)/Rev. 167 (10.19)

Cylinder bore x stroke 37.0 x 25.8

mm (in) (1,457 x 1,016)

; 5 Clockwise
Direction of rotation Gilenel trom diwelend)

Drive belt Poly V

LUBRICATION OIL

Model DIESEL-KIKI make
DKS-16H

Type SUNISO-5GS

Capacity

me (US fl oz, Imp fl oz)
Total in system 200 (6.8, 7.0)

Amount of oi] which can 130 (4.4, 4.6)

be drained

Compressor {Service parts) 200 (6.8, 7.0)
charging amount

REFRIGERANT

Type R-12

Capacity kg Ub) 0.9 1.142,0-2.4)

ENGINE IDLING SPEED

Non-
wit TurbochTransmission turbocharged ae

model
mode!

When A/C is OFF Refer to MA section.

When A/C is ON
M/T rpm 750 - 850 760 - 850

750 - 850

at ’D” range

750 - 850
AIT rpmP at "D”’ range
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

COMPRESSOR INSTALLATION

Tightening Torque

Nem kg-m ftdb

Compressor bracket, to 36-49 3.7-6.0 27-36
cylinder block

Cornpressor to compressor 36-49 3.7 -5.0 27-36
bracket

Compressor shaft ave 14-16 14-16 10-12

Compressor lock nut 34-39 35-40 25-29

REFRIGERANT LINE

When connecting lines made of different material, basically use the lower tightening torque of the two.

Union type (pipe to pipe) Material

Pips oD Steel or copper Aluminum
oO.D. mm (in)

Nem kg-m ft-lb Nem kg-m ft-lb,

6 (1/4) 10-20 10-290 7.14 = _ _

8 (5/16) 15-25 15-25 11-18 10-20 10-20 7-14

10 (3/8) 165 - 25 18-25 11-18 10 - 20 10-20 7-14

12 {1/2) 20-29 20-30 14-22 15-25 15-25 11-18

16 (5/8) 25 -34 25-35 18=25 20 - 29 20-30 14-22

SHA6GgSA 19 (3/4) 25-34 25-35 18 - 25 20 - 29 2.0 -3.0 14-22

Union type (hose to hose) Material

Had 63 Steel or copper Aluminum
N-m kgm. ftdb N-m kg-m ftdb

6 (1/4) 10-20 10-20 7-14 = -

8 (5/16) 15-28 15-25 11-18 10-20 10-20 7-14

10 (3/8) 15-25 15-25 11-18 10 - 20 10-20 7-14

12 (1/2) 25-34 25-35 18-25 20-29 20-30 44-22

suac7oa 16 (5/8) 25-34 25-35 18-25 20-29 20-30-1422
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Union type (hose to pipe)

—

SHAG7I1A

Tightening. Torque (Cont'd)

0.0. e Use tightening torque for flexible hose,

Plate type
Boit type Tightening torque

T

: Bolt .
Grade Nominal diameter Pig Num kg-m ft-lb

size mm }
mm

M6 6.0 4.0. 3-4 03-04 22-29

aT MB 8.0 1.25 8-11 08-1.1 58-8.0

M10 10.0 16 16 - 22 16-22 12/416

SHAG72A

In case of 7T Bolt has been instalied-In vehicle,
Tightening torque is as same as 4T bolt.

HA-135



SPECIAL SERVICE TOOLS

Tool number

(Kent-Moore No.)
Tool name

Description

KV99232022

(J26571-A)
Clutch dise puller

Removing clutch disc

KV99235 140

(J37876}
Shaft seal remover
and Installer

Removing and installing shaft seal.

&
ge

KV99241420
(J3788 1)
Blind cover set

@ KV99241400
{=}

@ Kv99211100
("=e

@ Kv99211300
(o8-a2 )

Blind cover

———~@

©.

———

2. Q
KV994C 1552

(J37880}
Charge nozzle

Using charge refrigerant

iP
KV99231010

(37877)
Clutch dise wrench

Removing shaft nut and clutch dise

—

Gi
KV99233040 Removing pulley
(J26720-A}
Puller pitot

KV99234160 Installing pulley
(J37879)
Pulley installer
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CE TOOLS

Tool number

(Kent-Moore Na.)
Tool name

Description

KV989267420

(J37878)
Shaft seal guide

Installing shaft sea!

KV99235160

{J37882)
Nut wrench

Removing lock nut
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