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GENERAL DESCRIPTION

Continuously Variable

Device for Distributing Cool Air __

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 contrel ampfifier 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.

To blower relay BLOWER MOTOR

— F o 2L I
To control unit |

[ |
—

RHEQSTAT

~ POWER TRANSISTOR

FAN CONTROL AMPLIFIER
SHAZG58

to the Feet during ' FACE MODE"”

A vacuum actustor 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-,
| v / j,—Vamilator by pass duct |

Vacuum actuator—

N,
“— Vacuum switch
{Floor ventilator Open-Close)

Showervtyp_e nozzle
«{Driver side)

SHAZ308
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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)

lntake §ETUBLOr— Actuator {For defroster door 1)
™ Actuator (For ventilatar door) — —\

Actuator (For floor
door and defroster _\

‘Water cock
i{With vacuum actuator!

Power serva
{For air mix door} —

Solenoid valve
bracket

Vacuum switch
{For floor ventilator) 7

Actuator
{For floor ventifator!—\

\ Vacuum tank

5HABB08
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CONTROL

Heater and Air Conditioner Co'ntrol Removal

Radiafair conditioner
™ @T % / bracket

% - Heater and air conditioner control assembly mounting bolts

S5HA9B1B
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HEATER ELECTRICAL CIRCUIT

Schematic
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HEATER ELECTRICAL CIRCUIT

iring Diagram
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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 controlled 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 a low pressure switch, located on the receiver drier.

P High-pressure : )
p gas S li;';)..\:\;rdmre\ssure
/) 5] High pressure il 0k
qu gas
/4
] Compressor ;
4 —M

D -

i I I s :
Qutside a Recirculation air

PP TP T a4 - U

Condenser

f;:“' L e e e o T T s e e
\
E[
=

..... o o ._) Evaporator l/(

Safety valve

Discharges refrigerant to
atmosphere at pressures
above approx. 3,727 kPa
{38 kg/cm?, 540 psi).

The valve cannot be reused.

\avavavavava
VAVAVAVAVADY

T T

# Receiver drier

Expansion valve

e

Blower motor

Delivers sprayed refrigerant to the
evaporator to facilitate refrigerant
evaporation and controls the amount
of refrigerant passing the orifice.

Turns OFF at pressure below
. 196 kPa (2 kg/cm?, 28 psi)
Low-pressure switch  cutting compressor power supply.

SHAD2GE
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

Precautions

Discharging

WARNING:

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

s Always wear eye protection when working
around the system.

¢ 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.

o Keep refrigerant away from open flames be-
cause poisonous gas will be produced if it
burns.

e Do not use steam to clean surface of condenser
or evaporator. Be sure to use cold water or
compressed air.

o Compressed air must never be used to clean a
dirty line. Clean with refrigerant gas.

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

—Valve press paint
1

SHA919A

Do not over-tighten service valve cap.

e 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. |f they are opened quickly, compressor oil will
alse be discharged.

To high-pressure
To low-pressure service valve

service valve ’

SHAZ40B
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—Evacuating the System—S&tep one

1.

DISCHARGING, EVACUATING, CHARGING AND CHECKING

Charging—Step one

Start pump, then open both vaives and run

pump for about 5 minutes.

To high-pressure

To low-pressure
» service valve

service valve

A&
g SHA241B
Vacuum pump

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.

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 Vacuum of system
kPa

m {ft) ;

tmmHg, inHg)

0 (0) 101.3 {760, 29.92)
300 (1,000) 98.0 (735, 28.94)
600 {2,000} 946 (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.

1. Ewvacuate 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

SHAZ428
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
sarvice valve

Ta highpressure
service valve S &

RHAZ78
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

—Charging—Step one (Cont’'d)

CAUTION:

If 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

SHAZ448

2) When low-pressure gauge reading is 98 kPa
(1.0 kg/ecm?, 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 y
service valve

service valve

i
&
|
&
3
]
¢
=

lF:J.r_.’.b_-.\'}."{‘:-?.r_-'l._'.';:iﬂwﬁ"‘-}‘iis-:ﬁm‘?

SHAZ41B
Yagcuum 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 rpm)

To low-pressure

A To high-pr r
service valve Lok | e

service vaive

Fan lever, mode and temperature dial:
Maximum cool and speed

SHAZ458

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 gla‘ss when clutch engages. Therefore, allow &
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 contrelling 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,

RHAG56

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:
0.9-1.1kg(2.0-2.4 Ib)

RHASB04

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 TEMP. lever position: Max. COLD-
¢ A N Open FAN Ievgr position: 4 .
o A/Cswitch: ON Check sight glass after a lapse of about five
minutes.
Amount ot
refrigerant
; Almost no refrigerant Insufficient Suitable Too much refrigerant
Check item

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 pressure side 15 hot
and low pressure side is
cold.

High pressure side is ab.
.normally hot.

State in sight glass.

Bubbles flow continu-
ously. Bubbles will
disappear and something
like mist will flow when

refrigerant is nearly gone.

The bubbles dre seen
at intervals of 1 - 2
saconds

AC256

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 pressbre sides are
slightly low,

Both pressures on high
and low pressure sides are
noarmal

Both pressures on high
and low pressure sides are
abnormally high.

Repair. Stop compressor im- Check for gas leakage, re- Discharge refrigerant from
mediately and conduct pair as requirad, replenish service valve of low
an overall check, and charge system. pressure side.
]
a. The bubbles seen through the sight glass are higher temperature the bubbles are easy to

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-
trigerant would be filled, if supplied according
to the sight glass. Be sure to recheck the
amount when it exceeds 20°C (68°F). In

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 delicate device that detects
small amounts of halogen.

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

Nominal sensitivity:
15 - 259 (0.53 - 0.88 oz)iyear

SHAT733A

GENERAL PRECAUTIONS FOR HANDLING
LEAK DETECTOR

Place the probe on connection fitting and wait for
b 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
W
|
AHAZ79
PLATE TYPE
1
F l 'y
AHA280

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.

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.

e Dil deposited during assembling must be wiped
off before Refrigerant easily
dissolves in oil, and the presence of oil can
cause an error in measurement,

This precaution is impartant when checking a
used vehicle for refrigerant leakage.

e if any trace of oil is noted at and around con-
nection fittings, it is a sure indication that

inspection.

refrigerant is leaking.

HA-15




A/C PERFORMANCE TEST (Manual)

Performance Chart

TEST CONDITION

Testing must be performed as follows:

Vehigcle location: 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: “4 (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(°F)
20 (68) 45-50 {(40-41)
25(77) 86-95 (47-49)
80 - 60 30 (86) 12.7 -14.1 (65-57)
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) 9.5-10.5 {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)
% *C(°F)
853 - 1,049 69 - 78
20 (6 '
(o8l {8.7 -10.7, 124 - 152) (06-0.8, 9-11}
1,040 - 1,275 88 - 108
K n (10.6 - 13.0, 151 - 185) (0.9-1.1, 13- 16)
1,216 - 1,491 108 - 137
- 7 ’ ’
oD 30 {86 {124 -15.2, 176 - 216) (1.1-1.4, 16 - 20}
1,393 - 1,706 137 - 167
38,(9R4 {14.2-17.4, 202 - 247} {14 -1.7, 20-24)
1,679 -1,932 157 - 196
4 4 : .
D Hndl {16.1 - 19.7, 229 - 280) {(1.6-2.0, 23 -28)
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.

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

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 Do nct leave compressor on its side or upside
down for more than 10 minute?, as Compressor
oil will enter low pressure chamber.

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

Tarque wranch

L ]
SHABIEA
e After disconnecting tubes, plug all openings im-
mediately to prevent entrance of dirt and mois-
ture.
P!ug
SHADSE
e Do not reuse used Q-ring.
e When connecting tube, apply compressor oil to
portions shown in illustration. Be careful not
to apply oil to threaded portion.
e (O-ring must be closely attached to inflated por- o

tion of tube.

Q-ring- Do not apply
Apply \ compressor cil.
COMpPrassor 0|l,\
I@
\
7

o, ] \

Inflated portion

SHABITA

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

Unign-, ~Mut
Ny — /{|
P _,.1 J:J —~
i I ‘L[! 0y
) T_V_,“:.:j_ _?'"'=_"”_I_
@ OKLING
_l b
L. g _l)i—!_L Mo =
| = | ) | IEaTay)
A | A | ]
g _!j-:.u._ . ;:-_J. _..v |V - i_r‘;:-— v_% _J__"

SHAB9BA

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.

HA-18



PIPING, COMPRESSOR MOUNTING AND F.1.C.D.

Refrigerant Lines

© 1072010720, 78

Safaty valve —\

[0 10-201.0-20,7- 14) 5

[C 20.20

[ (20-3.0,14-22)

“~_ Low-pressure [Suction)
service valve
- N
“— High-pressure {Discharge)
service valve

[ 14-18(1.4-1.8,10-13)

Pj i+ N-m (kg-m, ft-ib)
[ 10-20000-20,7-18)

SHA12Z0C
O 16-21
{(16-2.1,12-185)
] 36-49
(3.7 - 5.0, 27 - 36)

%

[ . nemo(kg-m, ft-lbj

sHAa121C ':JJ 36 - 49
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PIPING, COMPRESSOR MOUNTING AND F.I.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.l1.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

B /"\:::‘_\ 5 "%
Fi- ~— F.I.C.D. socket pin (==
". f:___,_...’—f’f_g jOﬁf pin (=
e — —— F,1.C.D. solenoid valve
— N\ e e S,

—LAA. unit \\

P y / >
L— { \
y \k — F.I.C.D, adjusting screw

SHA2238

SHA248B

Idle Speed Adjusting and Checking

ENGINE IDLING SPEED

Non-
. Turbocharged
Transmission turbocharged
maodel
model

When A/C is OFF
Refer to MA section.

When A/C is ON

M/T pm 750 - 860 750 - 850

750 - 850
at ""0O" range

750 - 850

AT rpm at "D rangé
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COMPRESSOR OIL—For DKS-16H (DIESEL-KIKI make)

The oil 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 fl oz)

Applied model All models
Capacity

Total in system 200 (6.8, 7.0)

Amount of oil which can P

be drained 130 (4:4, 4.6)

Compressor {Service 200 (6.8, 7.0}

parts) charging amount

+ All oil cannot be drained from system.

OlL 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-
pressar from the vehicle.

2. Remove oil drain plug, drain compressor Oil
from compressor oil 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, 46 Imp fl 0z), some refrigerant may have
leaked out. Conduct leak tests on connections
of each system, and if necessary, repair or
replace faulty parts.

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

Unit: mf (US fl oz, imp fl oz)

Amount of oil drained Adjusting procedure

Qil level is right.
Pour in same amount of
oil as was drained out.

Above 130 (4.4, 46)"

Oil level may be low.
Pour in 130 m¥ (4.4 US
fl oz, 4.6 Imp fl oz} of oil.

Below 130 (4.4, 4.6)

*: 1f amount of oil drained is much greater than under
narmal circumstances, flush air conditioner system with
refrigerant. Then pour in 200 m (8.8 US fl oz,

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 m £ (6.8 US fl oz,
7.0 Imp fl oz) of oil into air conditioner
system.

CHECKING AND ADJUSTING FOR
COMPRESSOR REPLACEMENT

200 m¢@ (6.8 US fl oz, 7.0 Imp fl oz) of oil is

charged in compressor (service parts). So it is

necessary to drain the proper amount of il from
new compressor. Follow the procedure below.

1. After oil return operation, drain compressor oil
from wused 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: m& (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

Above 130 {4.4, 4.6} oil drained + 25 (0.8, 0.9)]

Below 130 {4.4, 4.6} 130 {4.4. 4.6)

: If 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 Imp fl 0z) of oil is changed compressor
service parts.]

Example:
Unit: mf {US fl oz, Imp fl oz}
Amount of oil drained Draining amount of oil
from used compressor from new compressor
145 (4.9,5.1) 30 (1.0, 1.1}
95 {3.2, 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 0z) 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 oil 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 disc and pulley.

When replacing compressor clutch, be careful
not to scratch shaft or bend pulley,

When replacing compressor clutch assembily,
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 a set.

When installing shaft seal, seal seat, oil seal,
O-ring and gaskets, apply compressor oil spat-
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

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

Kv89231010
(437877)

SHABO9B

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

~ Kv89232022
{126571-A)

Kv398231010
{437877)

RHAAT4A

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

Kv98235160
(J37882)

SHAR200B

Compressor Clutch

e Remove the puliey by hand. if difficult, use
puller pilot.

Kv99233040
(J26720-A}

SHAZODB

INSPECTION
Clutch disc

if 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 shouid
be cleaned with a suitable solvent before re-
installation.

Coil
Check coil for loose connection or cracked insula-
tion.

SHA7038B
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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 |Install the coil to compressor {lead wire up)
and tighten the mounting screws.

e |nstall the load wire with its holder into the
hold.

KV99234160
(J37879)

SHATOAB

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

%::3 Shimis)
= =

SHAZDEB

Compressor Clutch (Cont’d)

e Check to ensure that the clutch clearance is
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 bresk-in operation, accomplished by
engaging and disengaging the clutch about thirty
times.
Break-in operation raises the level of transmitted
torqgue.

0.3-0.6 mm
(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 eritical parts finished to extremely close
tolerances and, as such, must be handled with
great care. Its slip face demands particularly
careful handling.

REMOVAL

e 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
Q-ring from the inside groove of the shaft
seal housing. Discard the O-ring.

SHAT710B

Shaft Seal Assembly

e 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.

¢ Check 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.

/_: T~
L
R ? KV89236140
n (J37876)
v / \ /
/ b J

SHAT128

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 lint and dirt that could damage the
shaft seal surface.

SHA7138
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COMPRESSOR—Model DKS-16H (DIESEL-KIKI make)

— Shaft Seal Assembly (Cont'd) —_______ Cylinder Heads (Front & rear)
INSTALLATION DISASSEMBLY
Clean the sealed section of the compressor. Apply e Remove the compressor clutch assembly, as

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 compressor 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. o
KV99267420

{J37878) L]

KV99235140 ——
1J37876)

SHAT14B

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.

SHA7168B

Projection

SHAITB
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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.

™ Gasket
Q-ring

Front eylinder head
SHAT726B

o 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 -

SHA7198

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

e 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

N
Rear valve plate

Q-ing Rear suction valve
SHA7258

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. If either the
cylinder head or valve plate is cracked, it must be
replaced.

Cylinder head
Valve plate

SHAZZ21B

INSTALLATION

e [Installation is the reverse of removal.
e 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
gvacuate air from discharge side. Then conduct
leak test.

KV994C1552
(437880)

Purging air

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
. mdmfold To ASC.D. To heatar
o water cockf f unit {in room)
it 10
M/v i % I
Pressure—_
switch

e

Il it } |
Ta vacuum pump

M 1 Magnet valve
T 1

@ : Check valve {One way 4}

SHA2528
Solenoid valve check for water cock
/
\ / 2% {Black/White)
?\
@®
_i\l-IBiackJ
SHAZ548

Inspection

1. Disconnect vacuum hose ().

2. Disconnect vacuum hose (2) and connect hose
(3) instead. Suck in through hose (3) to con-
firm that air does not flow through the hose
and that check valve is ciosed

3. While sucking vacuum hose (3)
to solenoid to check for open-close operation

of solenoid valve,

), change voltage

Applied voitage to Qperation of solenoid
solenoid (V) valve
0 Close
12 Open

Pressure switch check for turbocharged model

Ohm range ———
Pressure Resistance ({2}
Atmospheric o
pressure

Vacuum pressure
more than 48.7 kPa oo
{350 mmHg, 13,78 inHg)

SHA2558

1. Disconnect 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 contrel 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 —
]

I
- mprassor rel L\\
7 Comp ay /L_ f\Q\ ‘

[ Therma switch

— Vacuum pump relay Diode box
/ x

— Low-pressure

\switch
5

', — Receiver

\\ drier
\

Potentio
balance
resistor

Solenoid valve
bracket

Vacuum tank —

Turbocharged model
Condenser fan motor relay 7 N
=

e T

= — T
I . ———F

S ‘
RS
_;vl 8 Fusible

i
,—q;. link holder

ACC relay —,
/

Blower relay —, I,f"

Turbocharged model

Vacuum pump _/
motor
YCondenser
\

Turbocharged model

/— Condenser fan motor

f

o |

Ay == a'/ / Turbocharged model Non-turbocharged mo@el =
Y= F 1D — =

— = FICD:
/_ solenoid valve %

SHAS978

HA-35




TROUBLE DIAGNOSES (Manual)

CONTENTS
Circuit for Trouble Diagnoses . . ..o vt it i e e et et e e s et et e HA-37
Prefiminms Bhect 1. L ietor . v . Raelel DB e o e on v v ps oa vomu o s omms o b sadhad bbb dbe HA-38
1} Insufficient cooling {Mode switch position: “FACE"”) ...... ... ... . . . . . i iiiaien.. HA-38
- Tt B v o T T MR e St M R P T e g e TOl HA-39
3) Insufficient air flow (Blower motordoesnotrotate.) . .. ... v it HA-40
4}  ABNOIinal soumad®,l B, L Lo all s 3R o 5 e afe e rnia e b oree b e e Py BN HA-41
Trouble Diagnoses from Abnormal Conditions . . .. ..., .. i e e HA-42
(A) Blower motor does MOT rOT8LE. . . o i\t vt vttt e e it e e it e HA-42
(B) Air flow cannot be changed between Hland LO. .. ... .. . . ... . . i iinnnenna HA-43
(C) Blower motor continues to rotate when fan switch isturnedoff. . .. .............. ... HA-44
(DY “FACE" mode cannot be SBL. . . .. .t it e e HA-45
(E) “B/L" Mode cannot b S8t . ..o v ittt i e e HA-47
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(K) Outlet air temperature cannot be changed with temp. control lever, ................. HA-BY
(L) Malfunction of water cock Operation .. .. .. ... i it e HA-59
{M} Outlet air temperature fluCTUATES. . . . . .. i ittt e i et e HA-60
(N} Recirculation mode cannot be set when “REC” switch ispressed. ................... HA-62
(P) Qutside air is not drawn into compartment when “REC’ switch is turned off. .. ....... HA-62
(Q) Compressor clutch isnot engaged. .. ...ttt it e i i e e HA-63
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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.

1) INSUFFICIENT COOLING (Mode switch position: “FACE")

‘ Set fan control lever in HI position.

v
{ Push A/C switch, —‘

J

Sufficient air flow volume? ]

Yes Mo
I
| Set temperature control lever in maximum cold position. Go to itemn 3) INSUFFICIENT
- AIR FLOW,. (Page HA-40)

Does the compressor operate?’|

Yes Mo

v ‘L'
Does the F.1.C.D. operate? Compressor clutch is not
tLook at tachometer .} engaged,

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

Yes No
v b4
Ne cool air is discharged. Malfunction of F.1.C.D.
{Go to item J. page HA-56.) {Go to item R. page HA-GB.)

HA-38



DIAGNOSES (Manual)
Preliminary Check (Cont’d)

2} INSUFFICIENT HEATING

Fs the engine coolant fully charged?

Yeos v Na
Eet fan contral lever in HI posmon,—l Add engine coalant,
r Refer to “Changing Engine Coolant” in MA and LC
sections.
L Sufficient air flow volume? j
Yes l Mo
Set temperature control lever in Refer to item 3} INSUFFICIENT
maximum hot position, AR FLOW,. {(Page HA-40)
— Water cock
L "-\ (With vacuum actuator)

PR B

v

Does the water cock open?

Lever position of water cock actuator
Open: Water flow {low position)
Closed: No flow (up position)

Yes ‘ @ )’;u'-" I\-'\

r l SHA40BB

Is engine coolant temperature high enough? :;::t‘g:‘m’ cock
Look at the water temp, gauge. {Go 1o ifem L
page HA-59.)
Yes No

v v

N hot air is discharged.
(Ga 10 itemn |. page HA-54.)

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 control lever position between LO and HI?

Yes

No

v

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.)

v

Check the two fuses between blower motor and
blower relay.
0.K. N.G.

h

Blower motor does not
rotate at all.

=
(-

LEH ‘{Go to item A. page HA42))

(B

SHAB25B

¥

Replace fuses.

HA-40




TROUBLE DIAGNOSES (Manual)

Preliminary Check (Cont'd)

4) ABNORMAL SOUND

, Abnormal sound :,

Is there any abnormal sound when
air conditioner is off, too?
Yas #_ No

Oges abnormal sound come from Abnormal sound comes on only
engine room? when magnet clutch is engaged.
Yes | No
v ' ! y l
Does abnormal sound Is there any foreign Belt is loose. Compressor itseif When engine rpm is
always come from material in the air duct Adjust beit. makes naise. changed, there are
compressor case? up or down the stream Repair or replace resgnant sounds.
L of blower unit? compressor, Retighten compressor
-y T bracket bolts,
] No
Yes £ LNO Yes ¥ ¥
Remove compressor belt, Faulty idler Take out the Check the composition
Turn pulley of compressor pulley. foreign of the blower unit.
clutch by hand, and check * material.
for noise, If noise is heard,
| repair compressor cluteh. Grease the
idler pulley
up.
If there is still abnarmal
sound fram idler pulley,
replace idler pulley.

HA-41




TROUBLE DIAGNOSES (Manual)

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

Trouble Diagnoses from Abnormal Conditions

Is motor's terminal voltage approx. 12 volts with FAN switch set to "H1™'?
Remove 2-pin connector from motor and measure voltage.

Yes

v

_I No
-

Faulty motor. l

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

ground? (HI position)

Mo

v

Go to item B,

¥

Daes approx. 1.5 volts exist between

P H
(Page-HA43) negative terminal of motor and body
ground? {Fan switch on high)
Yes No
v v

Open circuit in motor
and negative side.

Is there an open circuit between blower
harness and power line, when wires are
traced back from blower harness via
air conditioner harness?

t§®@

SHA450B

L 558 BIY

Yes No
i v
Repair. Check fuses and blower relay tor
continuity,

Fuse check

{lgnition switch: OFF position)

Ohm range

[ /]
®

I

o=
]
|
e

T 18A | |

Blower relay check (Fan switch: ON position)

SHAB0GB

SHABO?B

Remove relay bracket and check the relay operation from

the back side of the electrical connector.

(1) Terminal voltage check (Correct voltage: Approx. 12V}
(2)' If item @ is N.G., check applied voltage of relay coil.

{Carrect voltage: Approx. 12V}

O

Q
=
+

| oty o }('__Iﬂ'.
I f / ,-l To body To fuse

graund

E Body
z -
b

To fuse To battery

N

Dy

SHAJIEE
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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 5568 {B/Y) and 568
(B/L) by moving the fan
control switch from high to
low. lanition switch must be
on for this test.

Hi =approx. 8.0 volts

Lo = approx. 0.02 volts

Applied voltage
check

o

558 {B/Y)
SHABOBB

O.K. 1L N.G,
v v

Faulty fan control amplifiej ‘ Remove control unit.
Y

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

Q.K. N.G.
v ¥
Fautw fan rheostat, J 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.

Does fan rotate when the electrical connector at the control
unit is disconnected?

Yes L]

‘. :

Coes fan rotate when electrical
connector is disconnected from
fan control amplifier?

Faulty fan rheostat inside control unit.

Yes Mo
v
Short circuit between blower B}heck diode box — For shorted diode. l
harness/air conditioner harness
9598 (B/Y) and graund. No I Yes  (Refer to page EL-193.)
L 4 L J
Is the shart circuit between Lﬁepiace diode box, ‘
lines 569 (OR) and 560
iB/R)?
Yes Mo
Jl’ v
Faulty blower harness or short circuit Faulty fan control
at connecting point of electrical amplifier.
connection.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(D} "FACE” MODE CANNOT BE SET.

Depress FACE switch to

"ON
L

L Remaove under cover. ‘

:

Check voltage at connector solenoid box.
Measure voltage with connector in place.
S/v4 and 5/V5: Approx. 12 volits

S/V3: O volts

SHAG26E

Yes Ma

L 4

Verify if vacuum axists
at solenoid box.

Yes No
Check vacuum at outlet of Malfunction of
$/V4 and 8/V5 and also check vacuum hose at
S$/V3 output port. This should the source side.
be open to the atmosphere. Replace the hose.
Yes | No
Check vacuum hose between Faulty solencid
S/v3, 4and 5. valve,
oK. | N.G.
Faulty vacuum Replace vacuum
SHA4008 actuator or linkage. hose.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

A
o

Check the applied voltages of the

solenoid valves.
S/Vv4 and 5/V5: Approx. 12 volts
S/V3: Owvolts

N.G. oK.

!

Faulty harness between control
unitand solenoid bax.

v
Does approx. 12 volts exist /

between lines 562 {5B) and
953 (B) of control unit?

Yes J Mo

v L4

Faulty control unit, | Check air conditioner harness.

SHAS511B
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TROUBLE DIAGNOSES (Manual)

(E) “B/L” MODE CANNOT BE SET.

“ON.

Depress B/L switch te

}

i Remove under-cover. |

v

All 5/Vs: 12 valts

Check voltage at connector

solenoid box. Measure voitage
with connectars in place.

Trouble Diagnoses from Abnormal Conditions (Cont’d)

883 G/R

" 884 v/B

SHAS098
Yes Mo

Warify that vacuum exists

at solenoid box.

Yes l\io
Check vacuum at outlet of Malfunction of vacuwm
S$/V3, §/V4 and S/V5. hose at source side,
Yes Mo
Check vacuum hose between Faulty solenoid
S/V3, 4 and 5. valve.
I\ 0.K. l N.G.
\ ¥ l
N == 8
—S—K—%\ \ Faulty vacuum Replace vacuum
S5iv7? \ \ i
VL =-8/V3 actuator or linkage. hose.
SIV6 - | svs
S/v4
SHA4008
v
A)

HA-47




TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

?) 883 G/R -ﬁll

[P
Check applied voltages of the solenoid 8828?3‘}:%2

valves. — : j

S/W3, 4and 5. Approx. 12 volts
NG | OK.

:

Faulty harness between control
unit and solenoid box.

SHAB108

v

Does 12 volts exist between lines 953 (B} -—@
and 562 (SB} of contro! unit?

Yes l No
I Faulty contral uniﬂ l Check air conditioner harness. ‘

SHAB1IIB
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{F) "FOOT” MODE CANNOT BE SET.

"ON".

Depress FOOT switch to

[Remove under—cover.J

.

in place.

Check voltage at connector solenoid
box. Measure voltage with connector

® 5/v3 and S/V5: Approx. 12 volts
® 5/v4: Approx. Ovolts

Yes

TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

884 Y}'B—\

SHAB09B

'

Check vacuum at the inlet
of the solenoid box.

. ' : — _,—'r')‘
T
SINT — \ L L8V3
5/V6 — S/VB
S/va
SHA4008

Yes

—l No

s

Check vacuum at the outlets of
8/v3 and 5. Check S/Vd—this

should be opened to atmosphere.

Yeas |

!

Faulty vacuum hose l

at source side.

No

e

Check vacuum hose between
solengid valves and vacuum
actuator.

oK. |

R

Faulty solenoid
valve.

N.G.

v

Faulty vacuum
actuator or linkage.

3

Replace vacuum
hose.

e
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

@ “B83G/R —
\I - 7 \____-_'

Check applied voltages of the solenoid
valves,
S/v3and 5. Approx. 12 volts
S/V4: Approx. Ovolts
No I Yes

.

Faulty harness between control unit
and solenoid box.

SHABIDB

L 4

Does approx. 12 volts exist between lines

562 (S8} and 953 (B of control unit? \‘> -
Yes | No ;

|Eu1:y control uni(,w Check air conditioner harness. l

SHABT1BE
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

(G) "DEMIST” MODE CANNOT BE SET.

| Depress DEMIST switch to “ONTl

884 Y{B—
., BB3G/R— ¢ =,

‘ Remaove under-cover from driver’s side. !

‘

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

8§/V4 and 6: Approx. D volts <> '
S/V3: Approx. 12 volts

SHAS09B

Yes Mo

;

Check vacuum at the
intet of the solenoid box.

Yes j No
g l

Check vacuum at outlets S/V3.
Check outlet at §/V4 and 5; this
should be opened to the atmosphere.

Yes i No
! !

Check vacuum hase between solenoid Faulty solenoid
valve and vacuum actuator, valve.

0.K. L N.G.
! |

Faulty vacuum Replace vacuum
actuator or linkage. hose.

Faulty vacuum hose
at source side,

SHAA4AQ0QB
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

Q-f) 883 G/R j',

Check applied voltages of the solenoid 884 Y/B

valves.
® S/V3: Approx 12 voits \>

® S/V4 and 5: Approx. 0 volts

No | Yes

Faulty harness batween control unit
and solenoid box.

SHAS108

¥
Does approx. 12 volits exist between lines
562 (SB) and 953 (B} of control unit?

Yes | No

!

| Faulty control unit. | i Check air conditioner harness. l

SHAB11B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

{H) “DEF” MODE CANNOT BE SET. 38“‘”3‘\
| 883 G/R —,

\

| Turn DEF switch to “ON*. |

T

! Remove under-cover from driver’s side. l

I NS ;‘

BN !

Check voltage at the connector solenoid ' !
box. Measure voltage with connector in | !
1

i

i

1

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

NS e T, J
Yes | SHAS0E8B No
Solenoid valves $/V3, 4 and 5
should be open to the atmosphere.
Yes Mo
Faulty actuator or Faulty solenoid
disconnected |inkags. valve.

p

Check the applied voltages of

solenoid valves. _<>

S/V3, 4 and 5: Ovolts

N o --‘I "1 ! il -
\ = O |
SIV7 AR U\ Lsva

SIVE— |\ S/VE

Siva
SHA400B
Yes I No
Faulty harness between control Does approx. 12 volts exist between lines
unit and solenoid box. 562 {SB) and 952 (B} of control unit?
h 4[ No
Yes l i ) SHAS5108
] Faulty control unit. | | Check air conditioner harness. }

=T SHAS118B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

(I OUTLET AIR WILL NOT BECOME WARM,

[ Set TEMP cantrol tever to "FULL HOT".

:, &
Is terminal voltage {across B67 {SB) and 885 (Y/R)]
of solenoid valve S/V8 approx. 0 volts?

Yes No
v 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 cantrol unit?
Yes
Yes Mo L SHAB11B

4
Is vacuum pressure present at vacuum
source of solenoid box?

Yes _[ No
. ¥

Is DSVV 5/V8, S/V7 cpento Bheck vacuum line. I

<:> atmospheric pressure?

Yes No
v h 4
Faulty power servo or | Faulty DSVV 5/V86, S/V7. '
return spring. J

rﬁeplace solenoid valve box.

SHA404B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

Gi)

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 (SB) and
953 (B}, ar the contral unit {Ignition ONJ?

Yes |

'

Does the potential balance resistor work normally? LA;"C harness malfunction, }
Perform either the ahm or voltage output test with the
electrical connector hooked up to the control amp.

Check resistance between terminals,
863 (Y) and 953 (B): 1.2 -1.45 kQ \——//>
870 {L}and 953 (B): 230§ -1.45 k&1

No

SHAB118

2408

AW—G)

"*DSVV with no vacuum applied 1.2- 145 k2
DSVV with vacuum applied 230 - 260 Q

Yes

Check wiring harness between control unit and PBR. Remove 5HAA4538

connectors at control unit and solenoid valve box. Check

continuity between 869, 870 and 953. )

¥ Ignition switch: QOFF position
P.B.R.: Potentio Balance Resistor h 4
Faulty PBR.
0.K. N.G.
‘ Malfunction of control unit. | Ealfunction of the AJC wiring harness. I
SHAQ33B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

(J) OUTLET AIR WILL NOT BECOME COOL.

Set TEMP control lever to “"FULL COOL" and
press A/C switch and “Face” switch to "ON".

g

Make sure intake door is set ta "partial

* Intake door position is always
in partial outside air position

: it . *
outside air'" position,

Yes

with A/C switch "ON"".
\ = Partial oulsi_de air_)]

\> ]
JARTER T\ =

.

Does approx. 12 volts exist between lines
B67 (58) and 886 {Y /L) of solenoid valve
SINT?

Yes

N 7 | )
cl /% g:}wde“ i/ _,rjx'}

Check the operation of the solenoid valve
1 by turning A/C switch to "ON" and
“OFF”. Is vacuum pressure present at
cutlet port or solenoid valve 5/V2?

SHA405E

No

v

Check vacuum hoses between
solenoid valve and actustor.

—

SHA40GE

L 4
Check voitage at solenoid valves 1 and 2
when the recirculation switch is “QFF"".
The voltage should be at zero volts,

When the recirculation switch is an, the
voltage should be 12V at both solenoids.

.

Faulty linkage actuator or
linkage.

SHAZ34B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

Yes

P

No

:

Does approx. 12 volts exist between lines 867 {SB} and
885 (Y /R of solenoid valve S/VG?

Yes

.

.| Does approx. 12 volts exist between lines 562 (S8) and
"| 953 (B} of control unit?

‘

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

:

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

v

Does approx. 12 volts exist between lines 562 (5B) ang
963 (B} or the control unit ilgnition ONJ?

Yes

No

!

Does the potantial balance resistor work normally?
Perform either the ohm or voltage output test with the
electrical connector hooked up to the control amp.

!

Check resistance between terminals:
869 (Y) and 953 (B): Approx. 1.3 kf2
870 (L) and 952 {B}): Approx. 2400 - 1.3 kQ**
**DSVV with no vacuum applied 1.3 k2
DSVV with vacuum applied 240802

: or

Voltage check, vehicle must be running.
Move temperature control lever to full hot, then to full cool,
taking the following voltage measurements:
() 953 (B) Negative 868 (Y Positive
Full hot = 5.14V Approx.
Full cold = 5.26V Approx.
(@) 963 (B) Negative 870 (L) Positive
Full hot = 4.86Y Approx,
Full cold = 0.80V Approx.

-

AfC harness malfunction '

<>Y

HOT
g

240

M

COLD

SHA4538

©
©
0

SHAB12ZB
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TROUBLE DIAGNOSES (Manual)

Yas

Trouble Diagnoses from Abnormal Conditions (Cont'd)

by
”

No

.__{:

-

Check wiring harness between control unit
and PBR. Remove connectors at control unit
and solenoid valve box. Check continuity
between 862, 870 and 953.

Yes |

Faulty PBR.

No

!

Does less than 1 volt exist
betwean thermo switch's

LFaulty air conditioner harness. |

terminal 570 (L/Y) and
body ground?

Yes

No

:

Control unit is in good order.
Check refrigerant system
(incl. thermo switch],

Yes

}

[ Faulty control unit. J

No

-

Is vacuum pressure present at

:

LCheck vacuurm line. —I

outlet port of DSVV (5/V8, S/V7)?

Yes

No

:

Is source vacuum line between
power sarvo and DSVV 0.K.?

Yes [ No
Faulty power seryo Repiace vacuum
or linkage. hose.

Faulty DSVV.

v

Replace solenaid
box.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

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

(L) MALFUNCTION OF WATER COCK OPERATION.

L'Set temp control lever to ""Full Hot™". I

'

I Remove the vacuum hose from water cock, i

v

| Check. if water cock lever inside engine compartment is located at lower position.

Yes | No

:

Check for restriction of the vacuum hose between
solenoid valve 5/v 8 on the vacuum tank-and water
cock.

| Faulty water cock. ‘

— Water cock
\'\g\ﬁth vacuum actuator)
bt Y e
e = e Ry N

T R

K

SHA40B8

0K,

'

!

Do 0 volts exist between lines 562
{SB} and 564 (Y/B) of solenoid valve

5/v8?

, Replace vacuum hosej

e Yes ‘

No

{\\ ;-"
L~ |/ Vacuum tank

i

I
A

(562, $8) Yes

¢

-the control unit.

Remove the electrical connection from

.

Do 0 volts exist between lines 562
{SB} and 564 {Y/B} of solenoid valve
S/v8?

| No

SHA4098B l

| Faulty control unit, |

v

Faulty harness between control
unit and S/V8.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(MJOUTLET AIR TEMPERATURE FLUCTUATES.

Does vacuum pressure in vacuum source fluctuate when vacuum gauge is
connected to vacuum hose on heater unit side?

Yes No
rCheck vacuum iine.—l [Does water cock lever remain stationary? J
Yes I No
Is vacuum pressure at inlet port of Is vacuum pressure at outlet tap of
solénoid box steady? solenoid valve S/V8 steady?
Yes ‘ No
Is vacuum pressure at outlet port Faulty vacuum hose between solenoid
of DSVV 5/V6, S/V7 steady? valve box and vacuum tank.

| Replace vacuum hose, '

Yes Mo
Faulty power Is terminal voltage
SErVD, vacuum between lines 867 (SB)
hose or linkage. and 885 (Y/R) approx.
zero volts and steady?

Yes [ No

Faulty DSVV (S/V6, SFV?}.J lTaulty control unit. l

ﬁeplace solenoid box.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

Yes

T

No

!

Is vacuum pressure at inlet
hose of water cock steady?
{Vacuum gauge indication)

Yes

4

Is terminal voltage between
lings 562 (5B and 564 {Y/B)
steady?

l Mo

L

Faulty solenoid
valve 5/VB.

Faulty vacuum

Yes No
Faulty
water hose between
cock.

vacuum tank and
water cock.

SHAB11B

v

Does approx. 12 volts

axist between lines

562 (SB) and 953 (B}

of control unit and
is it steady?

Yes

|

!

Faulty
control
unit.

Poor cantact/
conneaction of
air conditioner
harness,
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

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

Does approx. 1 volt exist between line 880 (R/L) of solenoid valve

SV1 and ground, and between ling 881 (R/L} of solenoid valve 5/v2
and ground? W

Yes Mo
Is vacuum pressure presendt at inlets Does approx. 12 volts exist between lines
of solenoid valves 8/V1 and §/v2? 562 (SB) and 953 (B) of control unit? Bady ground

Yes r No Yes | No
. v

SHAA10B

v v

|s vacuum pressure present l Check vacuum Ilne_J b‘ault\_..r control unit.—l

at outlet port of S5/v2?
Feel the operation of S/vi
when recirculation switch
is turned on and off.

e

Faulty air conditioner
harness.

Y es Mo

! :

Faulty intake Faulty solenoid
actuator. valve,

(P) OUTSIDE AIR 1S NOT DRAWN INTO COMPARTMENT WHEN “REC” SWITCH IS
TURNED QFF.

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

and ground?

Yes
v ") —
! A L

Is vacuum pressure present at outlet port of §/V2? Body ground
Feel the operation of $/V1 when recirculation SHA4108
switch is turned on and off. When you do not feel
the operation, go to *"Yes”'. When you do feel
the operation of the $/V, go 1o “No”.

Yes No

v l Jr

L Faulty solenoid va\ve.—\ l Faulty intake actuator. | Does approx. 12 volts exist between lines
562 (SB) and 953 (B) of control unit?
Yes ‘ No
Eaulty 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.

]jush A/C switch on, and fan switch on. \

h 4

LConnect both terminals of low-pressure switch with jumper wire.J

i

[ Is compressor clutch on?—[

wopinrion |

No

¥

Check refrigerant level,
{Refer to page HA-14 and HA-18,17 )

Correct Low charge.
charge.
Faulty low-pressure switch. Charge refrigerant.

k. 4

Replace |low-pressure switch.—l

b4

®
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’'d)

hd
] ! ’ ( \
Make a short circuit with plus side terminal of low-pressure switch

and body earth, Check the compressor clutch operation. w Lc‘::-'?-.ri——ssu_f
switch ==

Receiver drier

ON QFF | T
(565, ¥/R)
- JII I II I.
SHA4118
b4
Remove compressor ralay.
Is correct voltage applied to compressor
refay? (lgnition switch ON or 8T:
Correct voltage: 12 volts} - Compressor relay
s Yacuum pump
B)
SHCO0z4C
Thermo switch =
¥
Is applied voltage between
terminals 570 and 571 of
- SHAD36B
thermo switch 12 volts?
Yes No
v l
Faulty Is applied voltage between

terminals 562 and 953 of

i iy 1 unit 12 volts?
switch. control unit volts
Yyes | No
Faulty control Faulty
unit. air conditioner
harness.

SHAB1IB
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

' v

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

@

SHAA4AS2E
Yes No
Is the compressor relay terminals (SB561 and Y/G568 Malfunction of wiring harness (check between compressor
of comprassar relay} shorted? relay SB5661 and fuse 562).
Yes | No

| Faulty compressor raraﬂ L Reinsert compressor relay.

\- .®c J

-

Check voltage between the compressor magnet cluteh SHA2828
connector Y/G and ground. The voltage should be 12V,
{Ignition switch ON)
Yes | No
l Faulty magnet clutch. Malfunction of wiring harness. Check between E.F.1.
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.

Trouble Diagnoses from Abnormal Conditions (Cont’d)

@ 1 Turbocharged
@D

|°
T

‘

model
Run engine. Turn the fan switch on. . Non-turbocharged
model
v
When turning the A/C switch on or off, check the operation of solenoid valve by listening to
the sound or touching the solenoid valve case.
Is there a sound or vibration from operation of solenoid valve?
K. N.G.
0 .K.
QD TC and NT

Perform E.C.C.S. self-diagnosis .

Run engine. Put the A/C switch on. Turn
the F.1.C.D. adjusting screw.
Does the idie speed change?

s approx. 12 volts applied 1o F.I.C.D.
solenoid valve?

Yes No
Yes No
N.G. O.K.
®_l
v f v A h 4
Check the engine room harness and E.F.I. Adjust the Put the ignition F.1.C.D. solenoid Check the
harness between compressor relay 568 idle speed key at "OFF". has open circuit E.F.I. harness.
(¥/G) and E.C.C.5. control unit 22 (Y/G). to specified Then remave or F.1.C.D. solenaid
value. the ILALA, unit. valve is stuck.
v

Check the air by-pass
of F.I.LC.D. in |.A.A. unit
for any extraneous

matter?
Yes No
v b i
Clean Solenoid valve
air by-pass, is partially stuck.

¥

Replace solenoid
valve,
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TROUBLE DIAGNOSES (Manual)

{S) BLOWER MOTOR ROTATES INTERMITTENTLY.

l Remove fan control amplifier from blower motor unit.

:

\ Does water stand on the fan control amplifier? ]

Yes | Mo

Trouble Diagnoses from Abnormal Conditions (Cont’d)

Remove the water and install the fan control Go to item [A).

amplifier again. (Page HA-42)

Mormal operation

—— Fan control amplifier

Vi Intake box

(With power transistor)

N.G.

Modify the fan control amplifier as follows:
Apply sealant around the power transistor cover
and the terminals of the power transistor.

Apply sealant to the surface of the circuit board.

/—— Power transistor

/J Sealant

/—Circmr board

SHAB218B

>

Replace fan control
amplifier.

SHA318B
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DESCRIPTION

The vehicle sensors are installed at head level
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 guick and accurate response without
generation of steady-state error during stabiliz-
ed operation.

Air Conditioner (Auto)

Features

%

L Lower air flow
VENT DOOR
AlIR MIX DOOR 1

HEATER UNIT \
\ VENT

COOLING UNIT
ﬂ / :}/:’)
DEF [ oer
f’/ — ooor | &
I. ¢ Loon
FAN MOTOR SE A=
— INTAKE DOOR X
AIR MIX DOOR 2
(LOWER)  FLOOR DOOR—

SHA336B
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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 throttiing 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.

o High-pressure 9 Low-press
/ 22 o S pressre
4 D
/¢ 1 ) High-pressure [T} Low-pressure
j : - liquid gas
E Comprassor f
/
/ —
]
A D “]'-
5 It
1 | {
H
!
% Outside air N : Recirculation air
cg 1t ’ ) (
T Condenser ;'
DANDY, ; /
4 ; r
|| Evaporator )\é
o LI
Safety valve
Discharges refrigerant to atmosphere e
at pressures above approx. 3,727 kPa
{38 kg/em?, 540 psi). Biower motor
The vaive cannot be reused.
{This valve does not reset itseif.}
w
Receiver drier
Low-pressure | - Expansion valve 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/em?, 28 psi) evaporation and controls the amount fermation of the frost. aH
cutting compressor power supply. of refrigerant passing the orifice. RIS
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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

Outside air

|n5|da |

Blower fan

Expansion
valve

When
COMmpressor
is ON

.. lights

When ambient

When
opens

1 ... lights

When intaking both inside

air enters ... lights [
| e=>)

Air Conditioner (Auto)
Display of the Air Flow Indicator

Defroster

%Z:'?

_ ﬁ_y
Z K /»/

Water cock

When flowing from defroster ... lights

@

When recirculating
inside air ... lights

AT J

When flowing from ventilator ... lights

4

=[5

and outside air ... lights

— Display of Temperature Setting ___

Digital Digital
display Analog display display
.C f‘F
40 90
as 85
34 84
33 83
a2 82
&3 H 81
30 — 80
% el e 79
28 —wol _ Jt— 78
2t | i1 = = el 77
26 e J— 76
25 —-E:I-'—E 75
w e ——Je— {
23— T ———— 73
T S i o z
AU I R e = e o i 7
20 70
19 g 69
18 68
17 67
16 66
15 65
10 80
SHAB523B

Air flow indicator

When flowing from floor nozzle ... lights

SHAT97R

HA-72




DESCRIPTION — Air Conditioner (Auto)

Control System

SENSOR & SWITCH LOCATION

r— Sunlead sensor

Duct temperature sensor {Def.)

Duct temperature sensor (Vent.)

Duct temperature sensor (Floor) i
In-vehicle sensor {Head)

Water temperature switch

In-vehicle sensor

Ambient {Foot]
Temperature sensor

SHAD25E
Patentio Balance Resistor 2 (P.B.R, 2)
Potentio Balance Resistor 1 {(P.B.R, 1)
L Comp. mag. cluich
Temp. set button O———
i Fan maotor
Sat tamp. adjuster
== Fan control unit 8
b
Suntoad sensor O
Sol. valva
lfoot) Oo—» @ Vacuum e f
In-vehicle — actuator %] intake door
sansor
(head) | O—————t _@_., i 2 ventilator door
Air mix door
CONTROL
Watar temp. switch O——————31 UNIT —@—F p - Floor door
[MICRD- bt Air mix deor

COoM.)

Ambient temp. sensor —I O— > Ve
@ actuator i
® In-foor >
Duct sensor o | —@—‘. acuum -
actustor

Ventilator door
Defraster door

o[ | e[ e

Fioor door
=1 WP 1 s o
o ® |n-vent. ®
SEnsor Duct sensor 3 ‘{§§§§§§ ’ _— ;{ Water cock
B SS— I

® In-def, Digital indicator
O . -—-i“' Set u ! | ata no.,
Duct sensor fimP ) = When 1 s
= Ambient J ehecking™ Data
~ | temp.

- A/C operation
indicator

81 52

*During self-diagnosis
{Check connector}®

SHATO0B
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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) Tweo in vehicle sensors {(head/foot)
4) Ambient temperature sensor
B) 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)
8) DS.V.V.1land DS V.V 2
(D.5.V.V.: Doubie 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 systerh for self-diagnosis of
trouble, refer to “SELF-DIAGNOSING SYS-
TEM OF TROUBLE".

e 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.

¢ Inwehicle 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) ), Intake box
{with L
aspirator fan)

A\

Intake actuator /

]II .I', |i I!. | Il II I|
I||I I|II
!
|II

|

b7

In-vehicle
temperature
sensor (head)
lwith aspirator

ﬁ I.'F\, i/——-“'_' fan)

SHAGOOR
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DESCRIPTION — Air Conditioner (Auto)

In-yehicle sensor specification

20

kg2l \7-1
1 15 -

g 10
§ 10 1— —_—
g
g 6.3 .
i —~——d
o |

0 {32} 10 (50} 20 (68) 3o (86) “c("F)

—= Temperature
peTaL SHAZ287EB

¢ 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
AlR FLOW AND COMPONENT LAYOUT
— Auto A/C (Component Layout).

e Sunload sensor {Photo dicde)

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

System Operation {Air mix door control) (Cont’d)

Defroster nozzle

3
\Q
%

SHAZ229B

e Powerservo1& 2 PB.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
D.S.V.V. for controlling the air mix door. The
P.B.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 —

SHA319B
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DESCRIPTION — Air

P.B.R. 1

(k)

Resistance —=

Resistance between
terminals (1) and (3)

1.5~ 1.7

I
05~ 06

0 5 (0.20) 10 (0.39) 20{(0.79) 30 (1.18)

Power servo stroke [mm (in)] —=

SHAG108
P.B.R. 2
Resistance between
terminals (1) and ()
(k1)
I
E 4
& «©
9 -
c
- i
= ©
E’; o
o
T T T
0 10 {0.39) 20 30 (1.18)
(0.79)
25 (0.98)
Power servo stroke [mm {in}] —e %N e
Airmix2  Alr mix1
7h
a[3
SHAG1IE

System Operation (Air mix door control} {Cont’d)

Conditioner (Auto)

o 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.

S5V 7

—8/V 6
AV DS.V.V.
S/V 4 DSV.V.

Siv 8

SHAS85B

Inner structure of D.5.V.V.

From atmosphere —=

From vacuoum SOuUrce —

To power
Servo

SHAZBHB
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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

A/M door 1 L

SENSOrs

@ Automatic amplifier

ot 4
:_ _____ ~JComparison
|
I
) } e T T |
7 .
Power servo 2 [ 5 : | \——-_]_—
PBR2 | b ' ,
To vacuum _ e : : l
source 1[
e W [ S =0 e i e ol ol |
e dns
Siv
Siva
(8 |[3|; sve S/V9
DSV

@ DSVV2

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. accarding to the results of comparison.

5HA2888

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

AlR MIX DOOR CONTROL

H.OT HOLD CQLD

side side
P S/v8 CL CL OP
door 1 | Operation  |s/ve | OP | cL | oOP
——— | of solenoid

door 2 s/V6 | OP cL op
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DESCRIPTION — Air Conditioner (Auto)

2. System operation of air mix door control

Autamatic amplitier

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

Detroster duct temperature sensor
ANAN DSVV1
Ventilater duct temperature sensor
b 'A"AYA = »
£ 2
g g L1LR
= 6
Floor duct temperature sensor = o
. c c
— AN S E
g 5 g
2 = - Ly 8 £X) >
Inwehicle temperature sensor {head) 2 - Z 3 B
“AAAN 3 ¥ 3 § e
axt -4 5 G
=] £ g - —- Y DEVV2
Inwehicle temperature sensor {foat) < " = 2
A A i E : I
y g3 -
s E =
[SH- g
Sun load sensor 3 . /m
Ambient temperature sensor
] GND
PBR1 |
JW 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 door position and
causes the air mix door to move to the calculated
position from its actual position detected by
P.B.R. 1.

SHA2908

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 volitage 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 B.5.V.V. and the power servo stops operation
once coincidence is attained.
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DESCRIPTION — Air Conditioner (Auto)

INTAKE DOOR CONTROL
1. Component parts

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

e [ntake door actuator

— Intake box

Biower motor—

Intake door actuator

SHAB1I8B

2. System operation of intake door control

Black Black
TO Vagcuum e Intake door
source uator
Black gt

SV3

Computation
of AfM door 1
opening angle

Automatic amplifier

System Operation (Intake door control)

e Solenoid valve {Air valve type)

Air valve structure To actuator

Valve
To vacuum
source
4
To atmosphere {um Irf ]
Filter I k Plunger
Vacuum | Actuator Atmos-
swh| source side phere side
ON O——at—)
OFF —0
SHAZI028
Qutside air
Inside - g
- : S Intake door
i L
S/V3 S/iv2
Inside air OPEN OPEN
Setting temperature =
. Partial
signals from sensors OPEN CLOSED
outside air
Qutside air CLOSED | CLOSED
SHA302E
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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 doeor 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.

A/M door 1

SHA3048

System Operation {

OUTLET DOOR CONTROL

1. Component parts

Qutlet 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)

A/M door 1 angle {Opening angle): sett

Condition 1: Outside temperature is 10°C (18°F)
higher than set temperature Outside air
Partial outside air
1 (]
Inside air | |
I I ! I
I
| : ﬁl |
(=11} -7 (4.25) {11.75} {deq.]
A/M daor 1 angle (Opening angle): seiting value
Caondition 2: Except for Condition 1
Outside air
Partial outside air
i 1
| I |
| | |
| | | |
| | |
T T i +
-1 -7 4.25 11.75 (deg.}

ingvalue.  5HA3058

Outlet door control)

e Actuators

S
4

WA

~— Ventilator door
/ actuator

_~—Defroster door 1

actuator
Defroster door 2,
floor door
actuator

SHA3J40B

SHASB6B
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-80



DESCRIPTION — Air Conditioner (Auto)

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

2. System operation of outlet door control

Defroster door actuator

E
N
Defroster and floor door actuator ;

Vacuum ¢
source
SV 7 S/iV e

/— Ventilator door actuator

Automatic amplifier

@

Ambient

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/h}/m’
[0.0713 kW (61.3 keal/h, 243.2 BTU/N) fsg ft] )

VENT
| !
| B/L I
: | '
HEAT I ! :
) . . IFOOT + DEF) ! : \
] ! : : ! |
1 I ’ T T T
-11 -—=10 -9 1 13 15
{12) (14} (16 (62) (55} (59}
<) 2
Ambient air temperature “C (*F}
SHAE00B

temperature sensor

J

Sunload
SENSor

S5HA291B

The relationship between the ambient air tempera-

ture and outlet door is as shown below,

If the sunload increases, points (b and (2) are
moved in parallel direction to the arrow by the
distance correspending to the increase in sunload.

Condition: No sunload
| VENT
I
. B/L 1
| : I i
| i HEAT : ' |
! (FOOT + DEF) | !
| |
ot S
-1 a 16 8 20
{30) {32) (34) 611 (64) (68)
— @ =@
Ambient air temperature “C (°F})
SHAB01B
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DESCRIPTION — Air

System Operation (Air

AIR FLOW VOLUME CONTROL

1.

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.

— Fan control amplifier

Y (with power transistor)
= ———a\2

Intake box

SHA31TBE

Blawer relay

Temperature

To battery

Conditioner (Auto)

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 (V|N: 0.6 to 4 V) to the power
transistor.

The power transistor amplifies this control signal
voltage to change the voltage (Vp) 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 55V
(Except for VENT), for LO, and at 12V for HIi
position.

setting switch = (V) Output specification
signal of @ O
SEMS0rs @—_{WG'L 14
ACC power source 12
1BA 16A
AL - } 1o ;
{ Qutputting contr{oi ;2‘ i /
signal by signal o >
| sensor ) 5 v
Power transistor 2
| Blower fan g 6 /
| . moator =
I 4
| - —————————O §, L
|} ViN § 0 T
WV
1.4.- 4,3V 3 06 1 2 3 4 (V)
Automatic amplifier § Voltage of controliing signal (v )™

SHABOZB
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DESCRIPTION — Air Conditioner (Auto)

3. Specification of air'flow volume control
{Automatic control}
e When “AUTO’ switch is ON:

VENT mode

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.

b VENT

VM max

3
% 55 | Wt min |
2 | jiT npaw "C{F
o T t T T +
L -8 {18) —1 (303 0 (32) 1 (34) 8 (46)
_E' Objective temperature for heat — Head temperature
£ B i G
g8 Wi min voltage — _ 5.5V
s L g 5
g Specification of VM max
g VMV
- [
< Y max
| 12
|
B
| |
| 5.5 ’ |
—45 (—49) 01(32) 9 (48) "0 FF)

Ambient temperature — Objective temperature

SHA3108

[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 6V to 12V.
The Vp 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 V min voltage is fixed at 8V. According-

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

~ B/L, HEAT
v v
o [
=] WM miax
8 ! 12 4 1
(—: | |
o ! G
2 | : . |
3 , ' 55 WM man
= I ‘ SCPPF)
o |
o i - — 1
2 -8 (18} —11(301 0(32) 11{34) 8 {46}
g Ayerage room emperature — Objective temperature
= A e 4
< : Vit min voltage— — — — gy |
SHAZ11B

4, Compensation of air flow volume
when sunload exists

In arder 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.

In VENT ............. VM min: 5bto7 V
Except VENT .......... VM min:6to7V
{in both cases, the upper limit of compensation
is7V. )

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.

b

N All mode

VMV

B T VM max
(=] 1

c ~  Sunioad

5 o

o o d
= Upper limit
S F L of VM min
'E | Na sunload FWMmin ! FA")

8 ' |

| | U

] —8 (18] —1130) 0 1(32) 1 (34) 8 (46)

E *c °F)
g VENT ... Fixed temperature of head B

o ~ Head temparature

Except VENT .., Average room temperature
— Fixed temperature
SHAZ92B
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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.

o Water temperature switch

~ Water temperature switch

g = e T

! { :I ‘_ ‘ I e
I Q ‘S =y
- ! re / | |

Specification

SHA312B

OFF ON

¥
More than 25 {77}

40:3.5 {104:6.3)

Water temperature °C (°F)

SHAZ93B

System Operation (Control at starting)

2. System operation of control at starting

e Curve (1) 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)

e Curve @ means that the coolant temperature
is below 40°C {104°F) and the room tempera-
ture at foot level is anly lower than the objec-
tive temperature.

{Example: When sunload exists in winter)

e Curve (3) 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.)

e Curve (@ means that the difference between
the objective temperature and actual room
temperature is less than 8°C (14°F).

In cases (1) and (2) when the voltage is higher than
6V, the outlet door is determined by the outlet
door control signal.

VM (V)

Vi max is decided by [ambient
1emperature — objective temperature]

~

Set HEAT &\
QOutlet temperature

I setvent |/

4 - of fioor nozzle
Set DEF (30°C (86" F)]
Water temperature [40°C (104° £}
0 - Mode
S5HAJ3138
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DESCRIPTION — Air Conditioner (Auto)

System Operation (Compressor, water cock control and

compensation for ambient temperature)

COMPRESSOR CONTROL
e “ECON'" mode: QFF
o Except for “ECON" mode:

Ambient temperature Control
More than 0°C (32°F) ON
Less than Q°C (32°F) OFF

ACC battery

®
IGN battery Ambient

@ temperature

] sensor

4 GMND
Compressor
relay (o] i
Low-pressure switch

Automatic
amplifier

m@ Compressor

SHAZ294B

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

r

s

A door 1 angle
{Setting value)

SHAZ14B

Water cock actuator r“\

ACC battery

@

AfVI0 Elia. =57
?”’O Computation
e _ of A/M Temperature
opening
degree

setting
*— switch
Vacuum tank Automatic signals of
amplifier sereeis
21
P SHA2958

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
{BO°F).

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

Objective temperature

[Fc ¢ FY
QObjective
temperature for 32
foot 315 (89} (g0}
30.5 (87)

1 N
30 (86}
2 & 1'.\_“ 28.5 (83)

Objective temperature 28 (‘éZ!‘\'- i
[average temperature} i 26,5 (8O}
Objective temperature 26 (78]

for head i
L

T T T T T
-20 -10-5 0 10 20 ao 40
(—4) (14)1(23) (32} (50} (68) (86) (t04)

Ambient temperature (°C (°F)]

-

T

SHABGIE
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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 (-4) +2 {+4)
335 (92) —1'(-2) w'i2)
— 332|325 (91) 0_~
31.5 (89) +2 (+4) (901N
T30, [305187)
{BB) \\ Fixed temperature
28 a XY for feet 285 (83)
i82) L N
26 [26.5 (800 ™~
N _2 —4)- '
(- s i
24 |245 (76) |
{75) | Fixed temperature
i | for head

-2I0 _1f0 -5 0 16 2—(']_ 316 46
{—4) " (14) (231 (32) (50) (68} {86) (104)
Ambient temperature " C (" F}

SHABO4B

Fixed temperaturs °C {°F} !

~2 (=4) 2 (+4)
o = il
[Sa.8)

+1 {+2)
32
31.5 (89) (901
T 30 30.5 (87}
205 (85) ¢ {86) Fixed temperature
e ——, \ for head 285 (83

7 (82) :

| 26 |26.5 (80) I

— \
24 I 24,6 (76}

{75) | Fixed temperature
| | for feet

: |
20 -10-5 0 10, 20 30 40
(—4) (14)(23) (32) (50) (68) (86) . (104

Ambient temperature “C (°F)

SHABOSE
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DESCRIPTION — Air Conditioner (Auto)

The self-diagnosis program is used to locate trouble

and is composed of the following two steps:
Step1......... Inspection of input system
Step2......... Inspection of output system

Diagnosing test connector

To change the system to the diagnosis mode, short
the terminals of test connector located under the
right side of the instrument panel,

Stap 2 {Output
systam inspection)

1%

Step 1 (Input
systam inspaction)

268

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 7

B+

= ]

|

When increasing No.
(0—+1—-2)

Changing input system
to inspect

RELEL RATTR
&

When decreasing Mo,
{15 —- 14—+ 13}

Displaying with figure if detected value isx
reasonable or not

SHAS9EB

Function of Self- diagnosis of Trouble

Display ) =
No Item of input signal Parts to be checked
Temperature of inside In-vehicle sensor (foot)
D air Iemperafure sensor
(foot)
1 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
a Temperature of defroster Defroster duct
outlet temperature sensor
5 Water temperature-SW, Water temperature SW.
display ON-OFF
B Sunioad Sunload sensor
7 Width of objective Set temp, adjuster
temperature
8 Position of A/M door 2 PB.R. 2
a Position of A/M door 1 P.B.R, 1
10~ 15 | Mo meaning Mo 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 cutlet door, observing the air flow
indicator, listening to the operating noise, or
by measuring the applied voltage.

e Once the step 2 program starts, the following
six parts begin their operation seqguentially,
moving between stroke ends or changing all
positions,

“e QOperating parts

1. Ajr mix door 1 and air mix door 2 (same
motion)

Qutlet doors {All mode)

Intake door

Water cock

Compressor magnet clutch

Blower motor

& af 4 O
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AIR FLOW AND COMPONENT LAYOUT (Auto)

Air Flow

= ] @
A = AATYAQIONTTIOS
a0 12 DLASS 40 Zn:.E.EMmO. m
a3s0710] NIH0 0 = M
LNOD %2 1 > EE LA/S InvA | T
T0HLNGD ®I0D3 HILYM o a d0 40 4 GIGNI108 40 &
19 12 40 40 9A/S-|  NOILYB3d0
] 40 | 2 o0 SAIS e € | a q " 4 mcn_E 430
30 40 a0 | EAs | IATYA QIONII0S d0 12 10 vAIS qQIONFT0s € I a = | =0DO 'HO07d ———
t — ¢ — T 40 - - : 7T S
10 19 B0 _[ezam]  SONTUVHIH a2 L i EAS | NoILYME4O | ( soop s - : : H009 1N/ #o0Qq
e q 2 NOILISO4 HODO IAVLANI d0 . 13 8AMS N * L qQ ] U Cﬁ.—.OD 4340
safstno | 3QISLNG | owioaw Iy BIVING | | gams || 10K | FER T > N a3a |LSWEM e | inaa 3gow
il .moﬁ.:_dcu IANVLNI . |— H_JE.—)_GW.. HOO0Od XIW HIv - - A_C.—..:.ZCU 137100 |
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(1 J00p X1w Ay} TWBA) 100id) (Z 1o0p xiw a1y} {100p axeiul)
S
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+—r—p
ajoIyan aufuz
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AIR FLOW AND COMPONENT LAYOUT (Auto)

Component Layout

SHAQZEB




LOCATION OF VACUUM COMPONENTS (Auto)

Actuator (For ventilatar door)
Intake door actuator

Actuator (For defroster door 1)
Actuator (For floor
: door and defroster ‘\
p = = _:/ e = S \

Water cock
Y {With vacuum actuator)

door 2)

Power servo 2
{For air mix

DSV.V. psv.v.

Turbocharged model

\ A
I
Vacuum pump motor \4

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

Heood: 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(°F)
1% °C (°F)
20 (68) 3.0-5.0(37-41)
25 (77) 55-8.5 (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} 8.5-11.6(47-53)
70-50 30 (86) = 13.56-17.0(b6-63)
35 (95) 18.4-21.8 (65- 71}
40 {104) 23.2-26.8 (74 - 80)

HA-91




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/em?, psi) kPa {kg/cm?, psi)
% C{°F)
20 (68) 59-88 (0.6 -1.0,9-14) 755 - 892 (7.7-9.1, 109 - 129)
25 (77) 78-12740.8-1.3,11-18) 883 - 1,030 (9.0 - 10.5, 128 - 149)
50-70 30 (86) 98-157 (1.0-1.6, 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 - 183)
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 - 1985)
35 (95) 186 - 2565 (1.9 - 2.6, 27 - 37) 1,334 - 1,630 (13.6 - 15,6, 193 - 222}
40 (104} 216 -304 (2.2- 3.1, 31 - 44) 1,5610-1,736 (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,
e 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—\_\

[EJ]2.5-3.4

{0.25 -0.35, 1.8 - 2.5}

Suction throttle valve

{O: Nem ikg-m, ft-Ib)

AR \J\‘\J
k

gw-u

{1.0-1.2,7-9)

[C}10-20
(1.0-2.0,7-14)

Ol7.4-98
(0.75-10,5.4-7.2)

SHABOTE
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A/C ELECTRICAL CIRCUIT (Auto)

Schematic
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A/C ELECTRICAL CIRCUIT (Auto)

CONDENSER

BULB CHECK FAN MOTOR COMPRESSOR vACUUM

Wiring Diagram

(L)
RELAY RELAY HELAY AV ASPIRATOR
s - FU:T’REL 1Eagine room harness) 1Man harness) :E:;E‘;‘ih\ Fan
- I [Hesd) !
[
e (‘&Eﬂ@ 7718776 Lg_l
mﬁaiﬁ e B2 o g GROUND
g5 &a ss > 28 Ef £ 5
J i)
2 F
= 1 rc (I_I?.i EamJ @
e
@
1 IP‘-‘—'—;
L— v {1 C LOW-
1 _] PRESSURE g
To alternator YiR{l SWITCH =
WATER COCK AIR a@® E.C.C.5 CONTROL UNIT BODY
WALVE Vacuum tank) GROUND
s N HHH
OR : GROUND
SIV 10 i »
o 5 ;
(38E
FRESSURE SWITCH @
[Vasuum tank) U
— il
viLfo
@:& [8_ pf CQD@. To fllummation
control yystem
TED L
VACUUM num L] _1/ gl  *
MOTOR gl 8 = &
> S £
£
O L o 3 E o8
or o | g . =
CONDENSER @ EHGINE ul [ Fue—Z, e
FAN MOTOR GROUND ) e o
Ll LA
alﬂ © _[Em s
& =@ o
1 )
. ¥iL
(Engine room harness) h” ] RIG
RADIATOR 23 o
THERMO SWITCH (78) 2 £ G
“l .1 {EFL {Main harnest) ¥iG
ﬂ (3} lj |\( harness) 58
B8 > B Vam w
f TEMPERATURE G
AMBIENT TEMP \r % SWITCH B
SENSOR GiE BR
QLM‘ M \ IMain harness)
L/a COMPRESSOR FLED.  [AA N
MAGNET CLUTCH  SOLENOID UNIT \:sm; harness)
F1C.D SOLENOID o
\ GROUND
Liw Liw
ZDR?)TJND r To AS.CD main gwatch o H @
J {Via diode)
_ﬁﬂ—a SLE 3 LiB =
= @D &8 kS IMain Barnessh
— T v vim TE

a2)
D

{Engine room hasoess)

Turbocharged maodels
Non-turbocharged modals

(Main rarness]

j I-—L.PFI
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Reafer to POWER
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in EL saction.

IGNITION SWITCH
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IGNITION SWITCH
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A/C ELECTRICAL CIRCUIT (Auto)

Wiring Diagram (Cont’d)
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A/C ELECTRICAL COMPONENTS (Auto)

Inspection

IN-VEHICLE SENSOR AT HEAD OR FOOT
(with aspirator fan)

e For aspirator fan, check the air flow when
applying voltage.

¢ 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
ON",

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

NOTICE
e Do not separate the switch from the water
cock assembly.

SUNLOAD SENSOR

e 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
/ /— Vacuum pump relay

Receiver

T.\ drier

. Foot temperature

&~ Fan control amplifier
PB.R.2

/ Solenoid 1
valve bracket —
P.B.R.1 _j

In-vehicle temperature sensor
(Head)

.ih\:’::_ .

—
L/ ACC relay —
= \—‘;;,/r = Blower relay — /

F 4y |
)
L

_/’
y sl b
Turbocharged model mﬂ Ir

(T o
QI\F Vitaml

P )
Cond f (@ i
condner qg—z &l
e .
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- —emia X
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Vacuum pump
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tE.'m;:.perature’t—'\’n:]-E } )

e Turbocharged SO e || /
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e T I ——r—c F 10D, r=Tinm T2 RGO

“__‘ — _';..l'—-‘/'f; 50
g A
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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 outiet 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 itemns (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 (AUTQ, DEF) ON
{a) Theoutlet 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 TL and Low Tw = Start in

VENT made
Tu ., .. Head level temperature
To . ... Foot level temperature
Tw . ... Engine cooling water temperature

{b) If ambient air temperature is above 0°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: BV
Automatic temperature control and REC
switch are refused.

{b) In DEF mode, air comes out only from
DEF. Manual Lo is operable,

{1} ltems to be checked when mode control is abnormal.
{a) Ambient temperature sensor
{b} Sunload sensor ... Perform self-diagnosis of input
system.
{c) Air valve, 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
(¢} Tu, TL 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 seif-
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
Perfarm 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} T, Tu, TdL, Tdu, Tdd, Tw, Zc, Ta ... Self-
set temperature. diagnosis of input system
(b} Pr, 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) T, 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 control of intake doaor}

{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 systemn,
{2} Air intake made is changed to REC mode by {2} Air valve and actuator

REC SW. {For control of intake door)

Perform self-diagnosis of input & output system.

Note: TdL .... Floor duct temperature Zc .. Sun load
Tdu . ... Vent duct temperature § i gt Ambient termperature
Tdd . ... Def. duct temperature L b 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 .............. .| inspection of sensor and potentiometer (Step 1)
(b Input-output system inspection .......... Inspection of actuator, W/C, COMP, and blower motor

simultaneously withinspection 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 control 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 press

Set data number by pushing set temp. button,

CHECKING PROCEDURES FOR INPUT 2.
SIGNALS the “ECON/AC" button once.
1. To perform the input system inspection, 3.

connect pins 888 (Y) and 885 (L/B} of the
test connector (JA), as shown. The connector

Read figures indicated on “AMB” indicator.

is located under the right side of the instru-
ment panel, '

SHAY24C

When
increasing No,
(0—=1-2)

When
decreasing No.
{9—+8—7)

|

KAV

S5HADISB

Resuits {Ambient section
| Step Unit to be checked “Set” : }
No. _Carrect Incorrect
0 In-vehicle sensor {foot level) {TL) 0 0P ac i
A other figures:
! In-yehicle 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 \/anteluotsancatal el 3 58NS0r. Proceed to Step (B2),
Page HA-110.
4 Defrost duct sensor (Tdd) 4 )
Water temp. under 40°C (104°F)
) IR =17 (2) All others: Refer to Step (B3},
5. /| Water temperature switch (Tu) 5 | Water temp. over 40°C (104°F) Page HA-110.
=83 {181)
0 (32} no sunload No change: Refer to Step (B4},
6 "HSuhiSudsensor ¥FE) 5 140 (104) high sunload (Note 1) Page HA-110.
v Jk ey : ’ Varies from actual temp. dif-
2 ga?i’t?:clfwe ternperature adjusting 7 Seltjat:ﬂ::)paeratrtgf atc;#stecr“s;ef:;;nngce ference. Refer to Step No. 4,
a PRI TP, Page HA:122,
8 Po_tent_io balance rasistor 8 Varies in the range of approx. 40 to | No variation:
{Air mix door No. 2} approx. 20 (approx. 104 to approx. | Improper variation:
Potentio balance resistor 68). (Must perform output system | Refer to Step (CO0),
9 {Air mix door No. 1} 9 diagnosis to read variation) Page HA-112.

NOTE 1: Values change gradually while simulating sensor with incandesent lamp.

NOTE 2:

Valuesin ( } indicate °F.

0-64 (32 .147)

0{32) — + 64 (147)

32 (20}

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/W)

The letter in { ) indicates lead color.
OK -- Reasonable ambient temperature

—49 [-56] * : Open sensor
83 [181] : Shorted sensor
*Figuresin [ ] indicate degrees Fahrenheit.

(U.S.A. model)

—— Inspection of Qutput 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,

SHA125C

1)

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 disptayed value in AMB section.

Displaying the item Mo, with figure
during inspecting 7

~©- 7
When increasing No. T £~
ST HEIFETT g /)
- -
- - Ly
Changing item No. SET : g SET
to inspect TEMP -
- 1
- L
When decreasing No. L1 @ o | \
{16 =14 -+ 13) AMB
ﬁ‘_‘;h—gfz
Displaying the result:of check. x

2)

It should be much value in test chart.

SHADO1C

By air flow indicator.

=) [#][®
o [Ac][5)
=) [ ][

SHAOO2C

Checking items are dis-
played in the indicator
during inspecting,

3} By feeling. {air velocity or temperature at

ventilator grilles.)
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SELF-DIAGNOSING SYSTEM OF TROUBLE (Auto)

Inspection of Qutput 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 o | Terminal No
i 2 3 4
® Positian of air mix door 1 Full
Hot !
Air mix | -
door 1 2;!'4 - | 882W/R),
{Upper) 883 (W/Y)
P.B.R.1 |
Item No, 8 APProx. . . \ "
Objective display value 104° (4gy | 1047 1401 | 867 {30) 68" (20
01
® Position of air mix door 2 Full |
o Hot !
Adr mix o=
Full
doar 2 C: = = 884 (W/B),
{Lower) i B85 {W/L)
P.B.R. 2
Item No. 8 approx. . ” .
Objective display value 1042 1401, Lsiit S0 L RO TR ) 58 20
® Air flow indicator DEF, = E:FNE NT
» angeaver
d Check each outlet by hand. VENT a7 (RIY)
0-2 Qutlet FOOT
8/L+
! i Opens/ Closes
DEMISTH 886 (R)
® Air flow indicator
® Look at the intake door spring REC.+ -
03 Intake Partial | K 880 (R/L),
door REC. Ba1 (RIG)
Fresh air -
#®  Air flow indicator
Water ® |Look at the water cock position and On -
04 conk check temperature by hand. 564 (GY)
OFF- -
& Air flow indicator
Compressor | ® Check operation of the magnet ONA / -
g 1 ¥ e clutch, 567 (Y/L)
QFF -
e
Display o -
|
Note: ® Value marked * is for U.S.A. model,
® The letter in () indicates lead wire color.
® |f approx. 7 deference exists between-indicated value and the value in test chart, this is normal.
® |[ocation of components is shown on page HA-90, HA-97.
SHAO003C
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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 itermn Procedures of confirming operation . Terminal Mo.
1 2 3 4

® Air conditioner operation indicator 12 (V14 i g;ﬁﬁglmiaf

S Blower ® Touch with each .outlet by hand. 8.5 - Signal for

: bntor ® (Measure the applied voltage of motor. 4 Gmakiatas

air
4 568 (G/W)

Note: The letter in { )} indicates lead wire color.
SHAR208

Measurement of blower motor applied voltage

Test connectar

|/ 2 feoea) | 8
;_‘f/ {White: 4 pins) SEE } I,' / \
SHAQ04C
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TROUBLE DIAGNOSES (Auto)

CONTENTS
Circuit for trouble diagnoses . .. ... . ... .. ittt i e HA-106
AUTO A/C System diagnOsis . . o o ottt e e e e e e HA-108"
(AD) Check to see if SET AMB. temperature is displayed when ignition switch is set
to ACC, or when engine is running . . .. .o v vt it e e HA-108
AP IETT] CHAGTIOSIS, v o » < cox dnniace o n v b iammrs o b lmhrogs o« Lo 5o sorgieiroihuas B rinosads # s « oo o HA-110
{BO) Inoperative INpUt SYSTEBM . ... ..t i s e HA-110
Outplemsvstern diagnosis . .. . . X, . ool vvsabiolim s rerdbera o300 o sgolion bailogs o] srsesll, Tob o chom HA-112
1) Inoperative air MiX dOOr . .. o i e e e e e HA-112
(CO) Input & output system: Check O-1 for proper operation .. .........ooeeeoos HA-112
2) Doors, water cock and compressor diagnosis L . ... v v v v h c aiin e e e e e e 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 (9 is
€901} Tol 1 S ——— S APV USSR TN SECT T8 WP YR SRS 7 ¥ 5 P HA-115
{FO) Check if 12 volts are present at lead wire (OR) of air valve located on
VECUILIT TR 0 a wie wiv on e s e o wgmn min o 5o wm e o e s TN e el e HA-116
{GQ) Check if 12 volts are present at lead wire {L side) of air conditioner relay
located in engine COmMPArtMENt . . ... e e e HA-117
3) Blower Mmool HIaaR0EIS vt s i s 5 T sl oa s s e B s o] B e Wy g s L e HA-118
(HO) Conduct self-diagnostic checks on input & output system .......... ... HA-118
Automatic amplifier diagnosis . . ... i e e e HA-120
1) LCD (Liguid Crystal Display} or LED (Light Emitting Diode) does notglow ............ HA-120
[0} DB B SerLEDS glowd-<—+17 Lo 8T s+ SH e s xR anienmie dp ¢ b &« wol ole HA-120
2) Operating {Buzzing) sound is nOtemMitted. . .. ..\t it ittt i e e HA-121
(JO) Disconnect buzzer connector from control subassembly and apply 12 volts
across buzzer terminals {red & and black & ) to see if buzzersounds ......... HA-121
3) Switches on switch panel assembly donotoperate. . .........c.iii i HA-121
(KO} 1sSET AMB. temperature displayed when ignition switch is set to ACC? ....... HA-121
4) Erroneous display during inspection of the input SyStem . . .. ... vttt iiiee s e en s HA-122
(LO) Are all numbers except Step NO. 7 COITaCt? . . .o\ i i et e e HA-122
5) Erroneous operation during inspection of the outputsystem .. ... ... .o i iinen HA-122
(MO} Does air flow indication change properly? . ... ... .. HA-122
6) Escutcheon Iamp does NOt COME ON . oottt it e e e e e e e e e e e HA-122
Replacement of control subassembly and switch panelassembly .. ... . . i i HA-123
Blower continues to rotate in HI mode ... . . i e HA-124
Blower rotatesonbydmw O mode ... . L a i A1 ferr e e e T e T e HA-124
Blowsr motor dosS Mot +otate . . woot’s s tvPh s s e s e b i s e atopreas o s v e HA-125
Blower speed changes variably . . . .o i e e e HA-125
No air is discharged from vent CUtIEES . ., . ... e s e e e HA-126
No air is discharged from floor outlets . . . . i i e e HA-126
No air is discharged from defroster oUtIets . . . ... . e i e e et e e HA-127
Hot air is not discharged or outlet air temperature doesnotchange . ........ ... viaionnnn. HA-127
No cogl aingisdischiargedance by s betwertormiwalsdsmius T Dl sl e g Biat T . . o ek e B HA-128
Cool air at foot level will not stop or is discharged intermittently ...... ... .. .. .. cieierenr. HA-129
Outside air is NOt drawn INTO COMPBArtMENT . . L . L e e et e e e e e e e HA-129
Discharged air 15 100 GO0l . . . . e e e e e HA-130
Discharged air is 0T GO0l . .. . . e e e e e e e e HA-130
Compartment is 100 N0t . . L ... . e HA-131

HA-104



TROUBLE DIAGNOSES (Auto)

Compartment will not become warm
e Temperature of air discharged from floor outlets fluctuates
e [n-vehicle temperature fluctuates
° Ter’ﬁ_;ggrature of air discharged from def. outlets on instrument panel fluctuates

TROUBLE DIAGNOSES GUIDE

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

® - Power supply and ground circuit check for automatic amplifier

{A3) v

SELF-DIAGNOSES (Page HA-100 ta HA-103}

® |pnput/output system check

OK. N.G.
(Malfu nctioning ) Malfunctioning Malfunctioning®
automatic amplifier input system output system
v l| i

TROUBLE DIAGNQSES
BASED ON MALFUNC-
TIONING SYMPTOMS
{Page HA-124 1o
HA-132)

® Malfunctioning
blower mator
® No air from outlet
® Malfunctioning
discharged air outlet
temp.
® Malfunctioning
compartment temp.
® Fluctuating dis-
| charged air outlet
L temp.

AUTOMATIC
AMPLIFIER
DIAGNDSES
{Page HA-120 to
HA-123)

& LCD or LED does
not glow.

® Qperating 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.
$ensor

® |[n-vehicle sensars

® Duct sensors

® Water temperature
switch

® Sunload sensor

® FBP

QUTPUT
SYSTEM
DIAGNOSES
{Page HA-112 1o
HA-119)

® Airmix door
® Ajr outlets
® Water cock
® Compressor
® Blower motor
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TROUBLE DIAGNOSES (Auto)

PGNITION SWITCH

Circuit for Trouble Diagnoses
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TROUBLE DIAGNOSES (Auto)

AUTO A/C SYSTEM DIAGNOSIS

(AD)

Check to see if SET AMB. temperature is displayed when ignition switch is set

/ to ACC, or when engine is running

'i . _:|
I| I __. ’EJ '_m:f-—l [ T (
| s=e=| | ke
| 0.0.0.0 e | )
\ -

—_

*  Temperature indicator

section SHA007C

* Temperature indicator
section alone lights up
when ignition switch is
ON.

o.K.

(A1) v

Check to see if air flow indicator glows
when AUTQO ECON A/C or DEM/DEF.
switch is pushed.

O.K. N.G.
(A2) !

Faulty automatic amplifier.

{A3)

Check input and output
systems, using self-diagnosing

-

(AB) P

Check to see if 9.0 volts
{approx.) are applied to
automatic amplifier’s power

terminals {563, 665 and 787).

functions,
N.G. 0.K.
v (Ad) v
Check, repair and/or replace
If no faulty condition is faulty parts.

detected in diagnosing
steps 1 and 2, check con-
nectors @), &1, ®, @
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 connectars (7 and (8, located
near the cooling unit, tc heater unit connecting
section.

{1} Disconnect the connector and check the
0K voltage at terminals 563, 565 and 787 on the

(AB) ' l (AT) l N.G. cooling unit side. (Voltage must be greater

than 9 volts.)
Faulty AUTOMATIC Check harness and fuses.
AMPLIFIER Repair as required. ® /_555
‘m {
o®
563
787y Y—
: '
@ 4
I LG
{Body ground) SHAD13C

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

must be 0 volt.)
2.

{1} If the result of inspection 1 above is no good,
check the fuse of 10A (ACC) and 10A {VB) in
the fuse box.

{2) 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 it is 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
4.

{1) If the result of inspection 2 above is no good,
continuity of the harness between connectors
(@) and (8 and connector (4) is faulty.

{2) If the result of inspection is O.K., the control
unit is faulty.
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TROUBLE DIAGNOSES (Auto)

INPUT SYSTEM DIAGNOSIS (Page HA-100) * Numbers displayed on indicators.
When the indicator at Step No. 0

thru 4 shows only —17 [2], check

li 1 i d = 0V).

Number: Canada model (BO) G i ]

U.S.A. madel

( ! INOPERATIVE INPUT SYSTEM

{
] [Checks using self-diagnosing functions!
{sni (B2) ¥ (83) (84)

[Checks without using self- ¢ l L l
diagnosing functions] One of 0 thru 4 Faulty 5 Faulty 6 Faulty

i3 ¥ :
False amb. air temp. are faulty. Tto9
indication ’ l { ~

.
Ambient temperature F aulty-sensor terminal Water temperature sensor [ Sunload sensor terminal
sensar terminal Open . .... —17 (21 terminal QOpen .. ... 0 (32]
Open .. ... —49 [-56]| |'Short- . .. .. 83 [181] Open . .... —17 [2] Short . .... 102 (—42]
Short . .... 83 [181] Short ..... 83 [181] [Number changes

B gradually]
]
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
DIAGNQOSIS if 7 is faulty.

INSPECTION PROCEDURE |

Conduct inspection referring to connector arrangement diagram on page HA-107.
Procedure 1
(1) If amhient display on the control panel is fauity, 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 sensar location, If 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} If 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) 1 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 @D :

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: |f the output is on the order of 0.05 to 2.0 mA and it drops to O mA
when the sunload sensor is covered, the display is normal,

STEP'NO. | SENSOR | TERMINAL
0 TL 857 (BR/Y)
1 Tu 863 (BR/W)
2 TdL 858 (Y/W)
L) 3 Tdu | 860 (Y/R)
(Black: 20 pins) 4 Tdd_ L 859 {Y/B) _‘

*2) Check connectors (4), (§) and (8) with the control
unit pulled out as far as the gear shift lever.

SHAQQBC
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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. O-1 for proper operation
" using self-diagnosing system (Refer to pages HA-100, 101.)
N.G.
{C1} v
Measure voltage at the following male terminals of connector (9.
868 (12V), 871 (OV).
{B/W) (L/B)
Figures in () refer to standard voltages.
O.K. N.G,
(C2) i (C10)

Disconnect connector (9) .
Measure resistance between the following female

.

Check contipuity between terminals 867 (SB) of
connector (92 and male terminal 562 (SB) of con-

terminals connecting to connector (9 . Resistance| 0.K nector @A) {connecting to connector (2) )
shou}deEs; apprmmng;?gflrw1;‘é? ohms. i Check continuity between terminals 868 {B/W)
Ei o {EG]— 385 AN /L] of connector (3) and 861 of connector (5) .
o aag Engi\_ S (W7R) Check continuity between terminals 871 (L/B)
= ) ~
%) 867 (Y/C]— 883 (W/Y) of connector (9) and 861 of connector (5) .
N.G.
0.K. N.G. (€11 3
(ca) v

(Note 1)(C3} 4

Faulty air valve

Connect connector (90 and check for presence of
voltage at terminals 882, (W/R}, 883 (W/Y), 884
(W/B) and 885 (W/L) while diagnosing input &
output system. {Voliage at each terminal should
be alternately 12 and OV.)

Poor harness connection

0.K.

N.G,

v

* (CH)

Measure voltage produced at terminal B69 (G /Y)
and 870 (G/R) of connector (8 . (PL and PU poten-

0.K.

21

N.G.
(Note 3) |,

tiometer voltages)

{CB)

{Note 2)

{C7)

Check output from Faulty potentio-
air valves No. b and meter{s}

No. 9 on power servo 1) Broken circuit
side, 20 Loose screw

0.K.
(Note 4)4

N.G.

=4

Faulty air valve
No.4,5,80r9

(C8) {CB)

Faulty link or
DOWET servo

(C12) i

Check continuity at terminals 882 {W/R), 883 {W/Y),
884 (W/B) and B85 (W/L) between connectors (9
and (5.

N.G.

}

0.K. |

!

(C13) (C14)

Faulty control unit Faulty harness
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INSPECTION PROCEDURE

Use layout of connectors (1) through 20 on page HA-107 as an inspection guide.
(Note 1)

(Note 2)
{Note 3)

(Note 4)

Other

*

"C1EF)

Indications of O-1

Check with engine running while diagnosing input and output system.

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

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. |f potentiorneter reading
does not change, link may be jammed, power serva may not be installed properly {loose screws,
etc.) or power servo may be faulty,

In a manner similar to Note 3 above, disconnect vacuum hose from air 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.

If 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.
64 (147}

Approx.
40 {104)

Apprax.
20 {68}

Airmix 2 Alr mix 1

— " E—
I's
/!

ral
E/HOT i "/— Proper function range

! - /B
F_ﬂ'CQLD ‘ s
| 3
’ 211
;
;/ L ‘ i ! 1 ‘ A G/R 4|3 ﬂ
0 1 2 3 4 5

— G/Y
Potention output voltage

SHABIBB SHADOSC

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.B.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., using the

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

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

Air valves and relays
Pasitive (4] side:
Negative (—) side:
{Downstream of coil);

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

2-1  Inspection Procedure — Air Outlets

@Y

Positive (+)] side

of coil
[ﬁ AV or relay

(D1)

Approximately 12 voits (constant) R
Approximately 0 volts {OFF} Control
Approximately 0 volts {ON) unit Negative (—) side
* Be careful not to short-circuit positive and negative sides of coil, o of cail
s AV relay operation
circuit
{B0) SHAG198
Check if 12 volts are present at terminal
867 (SB) with connector (3) in place,
0.K. 1 N.G.
v (D7) 1

Disconnect connector (8) . Check if resistance

between female terminals 867 (Y/G) and 886 (R) |
and between 867 (Y/G) and 887 (R/Y) connecting |
connector (9) is approximately 140 ohms,

0.K.

Check if continuity exists between terminals 867
(SB) of connector (9] and male terminal 562 {SB)
of connector (&> (connecting to connector (@ .

[ N.G.

l -lN,G.

{D2) Note 1
Connect connector Faulty air valve
assembly

9) . Check if 12 and

0 wvolts are alternately
present at terminals
B88 {R) and 887 (R/Y).

0K |

oK | —

(D8) ¥

Poor harness connection

N.G.

(D4) ¢

Check if vacuum pressure is produced at actuator
connections from air valves No. 6 and 7,

|

(DY) v

Check if continuity exists in lines 886 and 887 of
connectors (9) through 6.

(D5}

O.K.l (D6)

—lN.G.

Faulty link or

Faulty air
actuator Y. 8ir valve

(D10}

o ING.

O,I(_l

Fauity control unit Poor harness connection

NOTE 1: Check with engine running while operating |nput and Qutput Systemn Test.

HA-114




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 Mtmgsphttic

Air outlet prassure

B/ ON ON Vacuum pressure

HEAT OFF ON Atmospheric pressure Vacuum pressure
2-2  Inspection Procedure — Intake Doors

{EO)
Check if 12 volts are present at terminal 561 (SB) when connector (3 is connected.
0.K. N.G.

(E1) v (E7) J

Disconnect connector 15, Check if resistance
between male terminals 561 (OR) and 880 (R/L)

0.K.

Check if continuhy_gxists between terminals 561
{SB) of connector 15 and male terminal 562 (SB)

r Y

and between 561 (OR} and 881 {(R/G) connecting
to connector (15 is approximately 140 ohms.

0.K. ]
(E2) +  Notei

N.G.
(E3)

of connector (34) (connecting to connector (2) ).
Check if continuity exists between male terminal
852 (B} connecting to connector 1% and 952
(B/Y) of connector (3) ,

| N.G.

Connect connector Faulty air valve (E8) 'L
15 . Check if 12 and assembly Poor harness connection
0 volts are alternately
present at terminals
880 {R/L) and 881
(R/G).
0.K.| N.G.
(E4) v (E9) $ |
Check if vacuum pres- ChECk if COHT!HUI(Y
sure is produced at exists in lines 830
actuator connections (R/L) and 881 (R/G)
from air valves No. 2 between connectors
and 3. 4% and (6;.
0.K. [ N.G.
(e5) 0-K-] E6) NG (E10) (E11) 4
Fauity link Faulty air Faulty control Poor harness
or actuator valve unit connection

NOTE 1: Check with engine running while operating Input and Qutput System Test.
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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 Tst and 2nd positions)
Air inlet inside-outside air ON OFF Vacuum pressure {at 1st position)
Qutside 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)

Check if resistance between air valve terminals is

O'K"L

O.K.

approximately 120 ohms.

Note 1 (F3)

0.K.¢

—lN.G.

Faulty air valve

(F2)

Connect connector to
air valve and measure
terminal voitage at lead
wire {OR). 12and 0
voits should be alter-
nately present.

(F7)

Check if continuity exists between harness terminal
{OR) of air valve and male terminal 562 {SB) of
connector @A) (connecting to connector (2) ).

LA ,

iN,G.

(F8) e

Poor harness connectioﬂ

(F4)

O.K,l

Check if vacuum pressure is produced from air valve.

O'K'L lN.G.

(F5) (F6)

Faulty water cock Faulty air valve

{FO)

Check if continuity exists between terminal (OR)
of air valve and terminal 564 of connectar (&) .

|
(F10) O'Ki

(F11}
Faulty control unit

‘LN.G.

1

Poor harness connection

lN.G.

NOTE 1: Check with engine running while operating Input and Qutput System Test,

Water cock operation

Air valve actuator
Air valve Water cock actuator
Water cock
Open OFF Atmaospheric pressure
Clase ON Vacuum pressure
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2-4  Inspection Procedure — Compressor

(GO)

Check if 12 volts are present at lead wire (L side) of
compressor relay located in engine compartment,

0.K.

For installing location,
see page HA-97,

' ¥Y/G SB

SHAG21B

N.G.

G1) !

Check if resistance between terminals which connect
lead wires (Y/R and L} is approximately 75 ohms.

O.K.

0.K. | N.G.
(G2) 4 Note 1 (G3) *
Check if 12 and 0 volts Faulty relay
are alternately present

at terminal (Y/R).

0.K.

F 9

(G7) L.

Check if continuity exists between lead wire (L side)
of compressor relay and IGN.

| N.G.

(G8) 3

Poor harness connection

N.G.

(G4) v

Check if 12 and Q volts are aiternately present at
lead wire {Y/G) connected to relay.

0.K. N.G.
(G5) v (G6) +
Faulty magnet clutch
{incl. relay to magnet Faulty relay

clutch harness}

Compressor operation

Compressor ON ON
Compressor OFF OFF

(G9) I

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

0.K.
G10) ¢

| N.G.
(G11) !

Faulty control unit Poor harness connection

NOTE 1: Check with engine running while operating Input and Qutput System Test,
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3} Blower motor diagnosis

INSPECTION PROCEDURE — Blower & Motor

{HO)

Conduct self-diagnostic checks on input &
output system,

{H1)

h 4

Check if 12 volts are present at terminal 560 {B/R) of
connector 3 when ignition switch is set to ACC or

ON,
0.K. N.G.
{H2) Note: v (Note 1) {H9) 1
Check if 0, 0.6, 2.3 and 4 volts are alt_f:rnately present 0K Check if continuity exists between terminal 560
at terminal 568 (G/W) of connector 18, < {B/R) of connector (3) and 15-A fuses {two each)
Check if 0 volt is present at terminal 952. ‘ in fuse box.
0.K. N.G. N.G.
(H3) I Note: (H4) il (Note 1) | (H10)

Check if a train of

0, 4, 8 and 12 volts
are repeatedly present
at terminal 578 {B/Y)
of connector (8.

Check it continuity
exists between termi-
nals 568 {G/W) of
connectors 18 and (6) .

Check blower relay
located above fuse box.

0.K.| N.G. 0.K. N.G.
(Note 21 (W5} (He)  § (H7) { (H8) 1
Eaiiity Blowse Faulty fan Terminal line 568
control Faul ; {G/W) between con-
Pndtor araplifier aulty control unit nectors 0 and®
broken

NOTE: Check with engine running while performing Input and Qutput System Test.
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TROUBLE DIAGNOSES (Auto)

{Note 1} When ignition switch is set to ACC, current flows through blower relay caoil. 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. |f 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 line between lead wire {G) of relay and terminal 571 of connector (6} is broken.

—b:'o—J
Blower relay connection

l

To blower fuse of

fuse box (W/G) _ g
To terminal 571
of connector (&

W — W (connected to fusible link)

on control unit ——g s8 — SB (connected to ACC in fuse box)
SHAB22B
{(Note 2) Output performance characteristics of fan control is shown below:
-
=]
E
k]
=t
g
T E
>
gl
=
3
Q
<

Terminal 568 voltage (V}

SHAB208
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AUTOMATIC AMPLIFIER DIAGNOSIS

1) LCD {Liguid Crystal Display) or LED {Light
oy ’ AUTO W
Emitting Diode) does not glow. aeh il i Moenrchii E} {&)‘@ @
= =]
OFF LO 'H1 REC TEMP | 7D
9= abo) bled ‘E” Y| ave
o e
Ijo LCD's or LED's glow?‘l SHRO TR
LCD's & LED’s off LED’s off LCD's off
(1) I (16) 3 {17) +
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 O volts at 954 and
955.
Yes No
(12) v
Check to see if air is discharged from A/C
system when AUTO or BEI!\:H
switch is pushed.
Yes No (s h 4
Check harness 563,
(I3) 4 (14) L 565, 954 and 959 line.
Replace switch panel Replace control If there are faulty lines,
assembly (1).* subassembly (2).* repair these lines.

#*.

Yes
{18)

¥

No
{19}

h 4

Replace switch panel assembly (i) .*

{110}

Check to see if two back lamps located on
rear of control panel are burned out.

Yes

h 4

No
{111)

Y

Replace faulty back lamp(s) @.*J

Replace control subassembly @),*

Refer to REPLACEMENT OF CONTROL SUBASSEMBLY

AND SWITCH PANEL ASSEMBLY. (Page HA-123)
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2) Operating {(Buzzing) Sound is not Emitted.

(JO)
Disconnect buzzer connector from control subassembly and apply 12 volts
across buzzer terminals {red (o and black = ) to see if buzzer sounds.

Yes No

¥ ¥

l Replace control subassembly (2 .* LReplace buzzer & .*

3) Switches on Switch Panel Assembly do not Operate,

{K0)

Is SET AMB. temperature displayed when
ignition switch is set to ACC?

Yes No
(K1) . (K2) v
Check to see if air is discharged from A/C Check {10} ~ {I11} [auto-
system when AUTO or BE& matic amplifier as per item 1)
s : above.]
switch is pushed.
Yes No
{(K3) v (K4) v
Check to see if buzzing sounds or air flow Replace switch panel
display changes when switches are operated. assembly (1) ."

{In DEF./JDEMIST. mode, REC switch is
not effective.}

Yes No
(Ks) | (ke) |
Replace control Replace switch panel
subassembly @) .* assembly (1) ",

*. Refer to REPLACEMENT OF CONTROL SUBASSEMBLY
AND SWITCH PANEL ASSEMBLY. (Page HA-123)
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TROUBLE DIAGNOSES (Auto)

4)

Yes
{L1)

ALO)

Erroneous Display during Inspection of the Input System

Are all numbers except step No. 7 correct?

Y

(L2)

No

Replace switch panel assembly (1.

L 3

Replace control subassembly (2)."

5) Erroneous Operation during Inspection of the Output System

(MO)

Does air flow indication change properly?

(M1) v
Abnormal changes in signals at output
terminals.

(M2) !

‘jeplace switch panel assembly (j}ﬂ

6)

* .

(M4)

(M3)

No

2

Are changes in signals at output terminals

correct?

Yes

h 4

No
(M5) v

1} above.]

Check {I0} [automatic amplifier as per item

Replace control subassembly
@.*

Escutcheon lamp does not come on,
Check for burned-out lamp located at rear of switch panel assembly @ .*

AND SWITCH PANEL ASSEMBLY. (Page HA-123)

Refer to REPLACEMENT OF CONTROL SUBASSEMBLY
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TROUBLE DIAGNOSES (Auto)

REPLACEMENT OF CONTROL SUBASSEMBLY AND SWITCH PANEL ASSEMBLY

e 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.

e On the rear of the control panel assembly are five light bulbs that can be serviced as required.

1) : Switch panel assembly

®
®
@

{Including (3) , (4) and (5 }

: Control subassembiy

{Including (6" and (7) )

: Switch lamp

{INumination for AUTO switch
and DEF switch}

. Escutcheon lamp

{IIlumination for temperature setting
switch and display of temperature
indication)

: Back lamp {For LCD)
. Buzzer
: Case

SHAQIIC
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TROUBLE DIAGNOSES (Auto)

BLOWER CONTINUES TO ROTATE IN HI MODE.

3

Does blower operate in LO mode when
manual LO button is pushed to ON?

Yes No
L J v
Check (B2} under INPUT Check (H2) under BLOWER MOTOR
SYSTEM DIAGNOSIS. CONTROL DIAGNOSIS.
[CHECK POINTS]
{1} Open or shorted sensor (Tu, Tdu, or Tdd)
{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.
b4
Does blower motor rotate in Hl mode when
manual HI button is pushed to ON?
Yes No
L4 v
Check (B2) and (B3} under Check {HO} under BLOWER
INPUT SYSTEM MOTOR CONTROL
DIAGNOSIS. DIAGNOQSIS.
TL: In-vehicle sensor (Foot)
[CHECK POINTS] ) ) Tu: In-vehicle sensor {Head)
Harnesses, connectors and sensors in relation to Tdv: Floor duct temp. sensor
T, Tu, Tdo, Tdu, Tdd Tdu: Ventduct temp. sensor
Tdd: Defroster nozzle temp. sensor

HA-124



TROUBLE DIAGNOSES (Auto)

BLOWER MOTOR DOES NOT ROTATE.

¥

Check (HO) under BLOWER MOTOR CONTROL DIAGNOSIS.

BLOWER SPEED CHANGES VARIABLY,

b4

Check to see if blower rotates in Hl or LO mode in response to operation. of
its corresponding button.

Check (H2) under BLOWER MOTOR CONTROL DIAGNOSIS.

Yeg. No
| l
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 mator and voltage measurements at sensors (Remove sensor assembly to gain access to
Sensors.)
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TROUBLE DIAGNOSES (Auto)

NO AIR 1S DISCHARGED FROM VENT QUTLETS.

v

Disconnect AMB, TEMP, sensor. Short harness to see
if air is discharged from VENT outlets.

Yes No
v r
Check {B1), {B2) and (B3) under INPUT SYSTEM Check (DO, EO, FO, GO} under DOORS, WATER
DIAGNOSIS, using self-diagnosing functions. = COCK AND COMPRESSOR DIAGNOSIS.
{Use self-diagnosing functions.)

[CHECK POINTS]

{1) Opencircuitin Ta, T, Tu and DL sensars. [CHECK POINT]

{1} Harness (line 887), solenoid valve, etc.

?‘\ 3 f\mbiﬁ-nf R, sel:r;:sor ) {2) Damage to hose between solenoid valve (6) and
o A T o S actuator air valve, or condition of link system
Tu: In-vehicle sensor {Head) affected

Tdvy: Floor duct temp. sensor

NO AIR IS DISCHARGED FROM FLOOR OUTLETS.

l

Check to see if air is discharged from floor outlets when
ambient temperature sensor is disconnected.

Yes No
b 4 ¥

Check {D0, EOQ, FO, GO} under DOQORS, 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 B86) and solenoid valve {7)
sunload sensor {2) Damage to hose between solenoid valve (7) and fioor

actuator Af, and condition of link system affected
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TROUBLE DIAGNOSES (Auto)

NO AIR IS DISCHARGED FROM DEFROSTER OUTLETS.

v

Check (DO, EO, FO, GO} under QUTPUT SYSTEM DIAGNOSIS
{Use self-diagnosing functions).

[CHECK POINTS]
(1) Harness (line 887) and sclenoid valve 6
{2) Damaged hose/link between solenoid valve 6 and actuator Ad (DEF. door Actuator)

HOT AIR IS NOT DISCHARGED OR OUTLET
AlR TEMPERATURE DOES NOT CHANGE.

'

Check input system using self-diagnosing functions.

N.G. O.K.
v l!’
Check {B2} and (B3} under INPUT Check QUTPUT SYSTEM DIAGNOSIS:
SYSTEM DIAGNOSIS. _. Air mix door. . ... {CO)
Water cock ...... {FO)
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TROUBLE DIAGNOSES (Auto)

0.K.

NO COOL AIR IS DISCHARGED.

A

Check refrigerant level {Pa

ges HA-14, HA-91, HA-92).

0.K.

N.G,

¥

¥

if trouble is in input or output system.

Use self-diagnosing functions to determing

. |Charge or discharge

refrigerant.

N.G.
{Input system)

¥

N.G.
{Output system)

b4

Check (B2) under INPUT SYSTEM
DIAGNOSIS,

Check OUTPUT SYSTEM DIAGNOSIS:

Air mix door ...... {CO}
Compressor refay ... (GO}
Water cock ... ... {(FO)

'

Check refrigerant cycle for operation.
{Connect manifold gauge and check
system or proper charge.)

Correct charge

Low charge

k.

Check outlet air temperature, using
{use self-diagnosis} step No. 3.

Check and repair leaking point,

b

¥

Both outlet air temperature and refrigerant
cycle pressure are N.G.

Refrigerant cycle pressure is O.K. but air
ternperature is not.

v

¥

Check refrigerant cycle mechanical compo-
nent parts.

A d

Check duct for leakage and condition of
heat insulation material.

v

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.

v

Is air discharged to foot level when A/C system is set to

DEF. mode?
No Yes
¥ v

MODE: DEMIST Check {K1} under DOORS, WATER COCK
Push SET TEMP. buttens {on control panel} AND COMPRESSOR DMGNQS'S :
to set objective temperature at 24°C (75°F}, [Using step (Q-2) of self-diagnosing functions] .
and check to see if air is discharged to foot [
level intermittently. Yes

m

No

v

Check (B1) and (B4) under INPUT SYSTEM
DIAGNOSIS, using step-No. 6 and ambient
temperature sensor check procedure,

QUTSIDE AIR IS NOT DRAWN INTO COMPART-
MENT.

hd

Is outside air drawn into compartment when A/C system
is set to ECON (DEF.} mode?

A/C SYSTEM CANNOT BE SET TO
REC MODE.

h A

Is A/C system set to REC mode when it
is set in ECON mode and REC button is
pushed to ON?

Yes No
v v
Use self-diagnosing fuctions to determine Check {I0} under AUTOMATIC AMPLI-
whether trouble is in input or output FIER DIAGNOSIS.
system,

Input system Output systemn
(N.G.) l l (N.G.)

Check (B1) and (B2) under Check {ED) under OUTPUT SYSTEM
INPUT SYSTEM DIAGNOSIS. DIAGNOSIS for operation of intake door,
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TROUBLE DIAGNOSES (Auto)

DISCHARGED AIR IS TOO COOL.

}

Is aspirator fan (located on ceiling} rotating?

Yes

No

-

MODE: AUTO A/C

temperature at 24°C (75°F) and use seif-

trouble is in input or output system.

Push' SET TEMP. buttons to set objective

diagnosing functions to determine whether

N.G.
{Input system)

o

Are 12 volits applied to
aspirator fan? (785}

Yes | No
Replace aspirator fan. Check and repair
harness.

N.G.
{Output system)

r

v

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 follows:
Air mix door operation
Water cock operation

Blower motor operation . . ..

DISCHARGED AIR IS NOT COOL.

:

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.

l

Yesl

lNo

Inspection test

CHART,)

Check NO COOL AIR IS
DISCHARGED. (Refer to DIAGNOSIS
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TROUBLE DIAGNOSES (Auto)

COMPARTMENT IS TOO HOT.

T

Are head and foot aspirator fans rotating properly?

Yes

:

No

-

MODE: AUTO A/C

and use self-diagnosing functions to deter-
mine cause of trouble.

Push SET TEMP. buttons {on control panel)
to set objective temperature at 24 C {75 F},

aspirator fans?{785)

Check to see if 12 volts are applied to

Yes

No

L

N.G.
{Input system}

!

Replace faulty aspirator

Check and repair faulty
fan. harness.

N.G.
{Output system)

:

!

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 ,..... {GO)

COMPARTMENT WILL NOT BECOME WARM,

|

MODE: AUTO A/C

FULL HOT.

Push SET TEMP. buttons (on control panel) to set objective temperature at

Is hot air discharged when control is set to FULL HOT?

I

No‘L

Use self-diagnosing functions to check.

N.G.
{Input system)

¢Y85

= Perform inspection test.

Notice: Stay air in heater core

N.G.
(Output system)

:

=

'Check {B2) under INPUT SYSTEM
DIAGNQOSIS,

If step No. 7 is faulty, refer to AUTOMATIC
AMPLIFIER DIAGNOSIS, {Page HA-120)

Check OUTPUT SYSTEM DIAGNOSIS:
- Air mix door ., . .. {CO}
Water cock
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TROUBLE DIAGNOSES (Auto)

e 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. N.G.
{Input system) {Output system)
Check (B2) and/or {B1}under INPUT Check OQUTPUT SYSTEM DIAGNOSIS:
SYSTEM DIAGNOSIS. Airmixdoor ..., .. {CO)
Blower motor control . .... {HO)
Intakedoor ............. {EQ)
Watercock ., .......... .. (FO)

[CHECK POINTSI
Poor connection of connector harness under vibrating conditions, such as when vehicle is being driven.

If outlet discharged air temperature fluctuates (sometimes becomes warm}, check continuity between
terminals corresponding to each symptom using following table.

Portions to be inspected QOutlet from which
T ; ) discharged air tempera-
erminal tharness | o ocrar Nol [y ) ture is fluctuating Remarks
{ine) No. Ses HA-107 Circuit connection
See HA-106 & 107. R VENT |FLOOR | DEF.
864 (L) M@ @ | AMBIENT TEMP. SENSOR © © | Refer 1o step (B1) Page HA-110.
857 (BR/Y) ® @ (@ IN-VEHICLE SENSOR (FOOT) ©. | e
863 (BR/W) OE® IN-VEHICLE SENSOR (HEAD) © . ©
858 {Y/W) ® @ @ ) | FLOOR DUCT TEMP. SENSOR ' o | E:;g’;g_ﬂ‘fg (B2)
860 {Y/R) ® @ @ 10 | VENT DUCT TEMP. SENSOR O |
859 (Y/B) ® @ a0 DEFROSTER DUCT TEMP. SENSOR ©
868 (BW) | B® @@ PEBR. 1&2 © © o 3
882 (W/R) @ ® @ |s/Va © ' AGE
+ For air mix door 2
883 (W/Y) ®®@® |sivb ® ,
884 (W/B) ® ® @ |svs © o) ,'F e
ar airr mix aoor
885 (W/L) ®@®® |snvo © T bl L
567 (Y/L) @ ®® COMPRESSOR RELAY © © l 1F

® This table indicates the portions to be inspected for each type of symptom. |t is necessary for each symptom to check circuit connections
marked @ or “C",
® Prior to portions marked O, check portions marked "(%)".
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SERVICE DATA AND SPECIFICATIONS (S.D.S))

General Specifications

Inspection and Adjustment

COMPRESSOR COMPRESSOR
Mode! DIESEL-KIKI make Model DKS-16H

- L2 ade Clutch dise-pulley ¢l

e i 0.3- 0.6 (0.012 - 0.024)
Type Swash plate mm (in)
Displacement ecm?® [cu in)/Rev. 167 (10.19)
Cylinder bore x strake 37.0x 258
mm {in) {1.457 x 1.016)
Clockwise

Direction of rotation

{viewed from drive end)

Drive belt

Poly WV

LUBRICATION OIL

Modei

DIESEL-KIK| make

DKS-16H
Type SUNISO 5GS
Capacity
me (US fl oz, Imp fl oz}

Total in system 200 (6.8, 7.0)

Amoulnt of oil which can 130 (4.4, 4.6)

be drained

Comp:ressor {Service parts) 200 (6.8, 7.0)

charging amount
REFRIGERANT
Type R-12
Capacity kg (b} 0.9-1.11{2.0-2.4)

ENGINE IDLING SPEED

Transmission

Non-
Turbocharged
turbocharged
model
maodel

When A/C is OFF

Refer to MA secticn.

When A/C is ON
M/T rpm

AT rpm

750 - 850 750 - 850

750 - 850
at D" range

750 - B50
at D" range
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

COMPRESSOR INSTALLATION

Mem

kg-m ft-lb

Compressor bracket to 36 - 49
cylinder block

Compressor 10 compressor 36 - 49
bracket

Compressor shaft nut 14 -16

Compressor lock nut 34-39

3.7-5.0 27 -36

3.7-5.0 27 - 36

1.4-1.6 10-12

35-40 25-29

REFRIGERANT LINE

Tightening Torque

When connecting lines made of different material, basically use the lower tightening torque of the two.

Union type (pipe to pipe) Material
Pie OD Steel or copper Aduminum
o.D. mm {in}
0.5. N-m kg-m fr-lb.. N-m kg-m ft-b
/_ 6 (1/4) 10-20 10-20 7-14 - - -
/ 8 (5/16) 15-25 15.25 11-18 10 .20 10-20 7-14
'TI 10 (3/8) 16-25 15-25 11-18 10 - 20 10-20 7-14
12 (1/2) 20-29 20-30 14 .22 15-25 15-25 11-18
:DJ 16 {5/8) 25-34 25-35 18- 25 20-29 20-30 14 -22
sHaseoa 19 (3/4) 25 - 34 25-35 18-25 20 -29 20-30  14-22
Union type {hose to hose) Wintattsl
:':{?n? Stee! or copper Aluminum
N-m kag-m ftib MN-m kg-m ftdb
6 (1/4) 10 - 20 10-20 7-14 o = =
8 (5/161 15-25 15-25 11-18 10-20 10-20 7-14
10 (3/8) 15-25 15%26 11-18 10 - 20 10-20 714
12 {1/2) 25-34 25-35 18 -25 20-29 20-30 14 -22
sHAs70a 16 (5/8) 25.34 25-35  18-25 20-29 20-30  14-22
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Union type {hose to pipe)

pa—

SHAG71A

Tightening Torque {Cont’d)

0.0. e Use tightening torque for flexible hose.

Plate type

Bolt type Tightening torgue
T
Bolt x
i i itch
Grade Nommal diameter it N-m kg-m ftlb
size mm |
mm
M6 6.0 1.0 . 3-4 03-04 22-29
47 M8 80 1.25 8-1 08-11 58-8.0
M10 10.0 1.5 16 -22 16-22 12-16

SHABT2A

In case of 7T Boit has been instalied-in vehicle,

Tightaning torque is as same as 4T bolt.
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SPECIAL SERVICE TOOLS

Tool number
{Kent-Moore No.)
Tool name

Description

KV99232022
(J265671-A)
Clutch disc puller

Removing clutch disc

Kv99235140
(J37876}

Shaft seal remover
and installer

Removing and installing shaft seal.

&
£

KV99241420
(J37881)
Blind cover set
(1) KV89241400
{( = )
) KV89211100
( = )
® KV99211300
{oo=nc)

Blind cover

-

0 -
é S
@

KV994C1552
(J37880)
Charge nozzle

Using charge refrigerant

W“
/

KVv989231010
(J37877)
Clutch disc wrench

Removing shaft nut and clutch disc

S~
Q)

KV99233040 Removing pulley
(J26720-A)

Puller pitot

KV99234160 Installing pulley
iJ37879)

Pulley installer

Q)
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CE TOOLS

Tool number
{Kent-Moore No.)
Tool name

Description

KV89267420
(J27878)
Shaft seal guide

Installing shaft seal

KV99235160
{J37882)
Nut wrench

Removing lock nut
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