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GENERAL DESCRIPTION

Continucusly Variable

Device for Distributing Cool Air _

Air Flow Controtl

The fan control amplifier, which utilizes transistor
gircuits, continuously controls the air flow blown
out by the biower, allowing for selection of the de-
sired air flowrate. The fan control amplifier is
housed in the blower motor unit, The heat-radiat-
ing plate of the amplifier is placed in the stream of
the air flow to effectively cool the transistors.

To blower relay BLOWER MOTOR

— o - - |
Ta ¢ontral unit '
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|

FAN CONTROL AMPLIFIER

-
POWER TRANSISTOR

i

SHAZSEB

to the Feet during ""FACE MODE"

A vacuum actustor is used in the cool-air distrib
tion device to remove the hot air directed to i
floor area and distribute the aptimum air temper
ture ta the driver's compartment. When the va
uvumn switch is turned “ON", part of the outside
{or: part of the cool air on models equipped wi
air conditioning systems) taken in the vehicle
bypassed to the shower duct on the driver's si
through the operation of the actuator.
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AIR FLOW AND COMPONENT LAYOUT (Manual)

Air Flow
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AIR FLOW AND COMPONENT LAYOUT (Manual)

Component Layout -

SHAT!

HA-4



LOCATION OF VACUUM COMPONENTS (Manual)

Intake acluator Actuator {For defroster door 1}

Actuater {For flaar

Actuator (For ventilator door) —
door and defroster \

: sl

Powar serva ’--_Ac ﬁ

tFor air mix door} 'g‘w"
Solenoid valva
bracket

Vacuum switch
{For floor ventilator}

Actuator

. %@ (For fiaor vanritator}
!

Vacuum tank

Vacuurn pump motor
peme SHATRDS
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CONTROL

Heater and Air Conditioner Control Remowval

Radio/air conditio

% : Huater and gir conditioner control sssambly maunting belts
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HEATER ELECTRICAL CIRCUIT

Schematic
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DESCRIPTION—AIir Conditioner (Manuat)

Refrigeration Cycle

REFRIGERANT FLOW

The refrigerant flows i 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 tha
compressor operation, When the evaporator coil temperature rises above the specification, the thermo con-
trol amplifier allows-compressor operation.

The refrigerant system i 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, |ocated on the receiver drier.

£ o High-pressura .
7 7222 qus R | onpressure
]
[ omiaa, ™
[ ) Hi
4 igh-pressure Low-pressure
/ liquid o
,
[ Comprassor v
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; D T
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E Qutside air n Recirculation air
: ) { | # ?
H
¢
il i PPy corﬂe“sﬁr ¥
"
('
— —
Safety valve
Discharges rafrigerant 1o ’

U atmasphere gt pressures

bbove approx, 3,727 kP4
(38 kg/em?, B40 pu)
The valve cannot bg reused.

Blowar motor

...........

= Recoivar drier

Expansion valva

Turns OFF at pressure belaw
196 kPa (2 kg/cm®, 28 psi)

Low-pressure switch

cutting comprassor power supply.

Dalivers sprayed refrigerant 1o the
evaporator 1o facilitate refrigerant
evaporallan and cantrois the amount
of refrigarant pasting the orifice,

SHAQZGE
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DISCHARGING, EVACUATING, CHARGING AND CHECKING

Precautions

Discharging

WARNING:

s Always be careful that refrigerant doas not
come in contact with your skin,

s  Always wear eye protection when working
around the system.

e Keep refrigerant containers stored helow 50°C
{122° £} and never drop from high places.

»  Work in welt-ventilated area because refrigarant
gas evaparates 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.

s Do not use steam to clean surface of condenser
or evaporator, Be sure to use cold water or
compressed arr.

® Compressed air must never be used to clean a
dirty line. Ciean with refrigerant gas.

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

Valve prass poing

SHAaBi19A

» Do not over-tighten service valve cap,
Do not allow refrigerant to rush out. Other-
wise, compressor oil will be discharged along
with refrigerant.

Slowidy open the valves to discharge only refrige
ant. |f they are opened quickly, compressor ail w

also be discharged.
T high-ores:

To low-pressure service vatve
servica valve .',

SHAZ2A



DISCHARGING, EVACUATING, CHARGING AND CHECKING

—-Evacuating the System-—Step one

1. Start pump, then open both valves and run

pump for about 5 minutes.

To high-pressure

-pressu .
Ta low-pressure service valwe

service valve

SHAZ24tB

VacJuum pump

2. When low gauge has reached approx. 101.2 kPa
{760 mmHg, 28.92 inHg), completely close
both valves of gauge and stop vacuum pump.
Let it stand for 5 to 10 minutes in this state
and confirm that the reading does not rise.

a. The low-pressure gauge reads Jower by 3.3 kPa
(26 mmHg, 0.98 inHg} per 300 m (1,000 ft}
elevation. Parform evacuation according to the
fallowing table.

Eievation Vacuum of system
m () kPa
(mmHyg, inHg}
0 {0) 101.3 {760, 29.92)
300 (1,000} 88.0 [735, 28.94)
600 {2,000} 94 6 (710, 27 95}
900 {3,000} 1.3 (6B5, 26.87)

*. Values show reading of the low-pressure gauge.

b. The rate of ascension of tha low-pressure gauge
should ba lass than 3.3 kPa (25 mmHg, 0.98
inHg} in five minutes.

Charging— Step one

1. Evacuate refrigerant system,
Refer to Evacuating the System—Step One"”.

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

SHAZ2428
4. Charge refrigerant into system,

‘WARNING:

Ensure that engine is off.

1) Open high-pressura valve of manifeld gauge and
charge refrigerant into system,

To low-prassure
service valve

To high-pressure
service vaive &

RHAZ7E

HA-11




DISCHARGING, EVACUATING, CHARGING AND CHECKING

——Charging—Step one (Cont'd)

Charging—Step two

CAUTION:

M 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 severat
times manually.

To high-pressure

yervice valve
To low-pressure

service valve

SHAZ44E

2} When low-pressure gauge reading is 98 kPa
(1.0 kg/em?, 14 psi), completely close high-
pressure valve af manifald 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 1o vacuum pump.

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

Tao high-pressure

To low-pressure
sarvice valve

service valve

SHAZ241B

Vecuum pump

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 st idling
{Below 1,500 rpm}
To low-pressure .
Tervice valve ﬂ‘ To r]'gh'pr“’“m
service valve

Fan lever, mode and tempereture dial:
Maximum coo! and speed

SHA2458

5, Start Engine -~ Air conditioning systern OMN,
maximum temperature set, maximum blower
speed. Open low-pressure valve on gauge set,
with can in upright pasition, and monitar sight
glass. Charge is complete when sight glass is
clear.

Cycling clutch systems will produce bubbles in
sight glass when ciutch engages. Therefore, allow §
seconds after clutch engages to datermine 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,



DISCHARGING, EVACUATING, CHARGING AND CHECKING

&. Charge refrigerant while controliing 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.

s Be sure to purge air from charging hose when
replacing can with a new ona.

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 haat can directly, There is danger of it
exploding.

Eﬁ R=12

Imrmarsa in water heated fre=— e

to about 40°C (104°F) -
fora shorl Lima.

Gas burner

AHAESE

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:
09-1.1kgi2.0-2.44b)

AHARQ4

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

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

2, Confirm that there are no leaks in system by
checking with a leak detector.

e When refrigerant charging is performed with
charging cylinder, charging station, or auto-
matic charging equipment, engine off, charge
only through high side, after specitied 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 sétting, high blower, Observe sight
glass to confirm complete charge.

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

HA-13




DISCHARGING, EVACUATING, CHARGING AND CHECKING

Checking Refrigerant Level

CONDITION e  TEMP, lever position: Max. COLD
e Door window: Open s FAN lever position; 4
e A/C switch: ON Check sight glass after a lapse of about f
minutes,
Amount ot
refrigarant . .
Almost no refrigerant Insutficiant Suitable Too much refrigerant
Check 1item

Temperature of high
pressure and iow
pressure lines.

Abmiost no differance ba-
tvween high pressure and
low pressure side
temperature.

High pressure side rs warm
and |ow pressure side 15
fairly coid.

High prassura side 1§ hot
andt |ow préssure sioe 1s
cold.

High pressure side 1s ab-
normally hot.

State in sight glass.

Bubbles flow continu-
ously. Bubbles will
dizappear and something
like mist will flow whan

refrigerant is nesrly gone.

AC255

The bubbles d@re seen
atwntervals of 1 - 2
sEcOnds.

AC257

Almost transparent.
Bubbles may appear when
engine speed 15 raised and
lowered.

No bubbles can be sean.

N clear differgnce exist batweaan thass two condi-

tions.

rLJL

AC258

Prazaura of systam.

High pressure side is ab-
normally low.

Both pressure on high
and low pressLlre sides arg
slightly low.

Both pressuras on high
and low prassure sides are
normat.

Bath prazsuras on high
and low prassura sides an
abnormaily high.

Repair

Stop compressar im-
mediately and conduct
an overall check.

Check for gas leakage, re-
pair as required, replenish
and. charge system.

a8, The bubbles seen through the sight glass are
influehced by the ambisnt temperatura. Since
the bubbles are hard to show up in compara- b,
tively low temperatures below 20°C {68°F}, it
is possible that s slightly larger amount of re-
frigerant would be filled, if supplied according
to ths sight glass. Be sure to recheck the
it exceeds 20°C

amount when

(68°F). In

Discharge refrigarant fror
service valve of low
pressure side,

-

higher temperature the bubbles are gasy |
show up,
When the screen in the receiver drier is clogge
the bubbles will appear even if the amopunt «
rafrigerant is normal. In this case, the outl
side pipe of the receiver drier becomes const
erably cold.



DISCHARGING, EVACUATING, CHARGING AND CHECKING

= Checking Refrigerant Leaks

ELECTRIC LEAK-DETECTOR

The leak detector is a delicate device that detects
small amoums of halogen.

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

Nominal sansitivity:
15 - 25 g (0.53 - 0.88 ox)/yenr

SHAT733A

GENERAL PRECAUTIONS FOR HANDLING
LEAK DETECTOR

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

As 1o 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, ptace the probe on
opposite side-of the fitting,

UNION TYPE

Y

L

AHAZTO

PLATE TYPE

[TTL [T“ﬂé/

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.

RHAZB0

e The nominal sensitivity of the detector is
determined under the assumption that all the
leaking: yas is collected by the detector. Ac-
cordingly, the gquantity of gas actually leaking
can amount to five to ten times the indicated
value. Generally speaking, leakage of 150 to
200 g (5.28 1o 7.05 oz} of refrigerant can cause
insuffictent cooling.

¢ 0il déposited during assembling must be wiped
off before inspection. Refrigerant easily
dissolves in oil, and the presence of oil can
cause an error in measurement,

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

& |f any trace of oil is noted at and around con-

nection fittings, it is a sure indication that
refrigerant is leaking.

HA-165:




A/C PERFORMANCE TEST (Manual)

Performance Chart

TEST CONDITION
Testing must be performed as follows:

Vehicle iocation: 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: 1,800 rpm

Time required before starting testing after

air conditioner starts operating: More than 10 minutes

TEST READING

Recirculating-to-discharge air temperature table

| l Inside air [Recirculating air) at blower assernbly inlet
I Discrarge air temperature at canter ventilator
Relative humidity At temperature “C R
% *C°F)
20 (68) 45-50 {40-41)
25 (77) BG-9.6 (47 -48)}
50 - 60 30 (BB} 12.7 < 141 (55- 67)
36 (95) 18.7 - 18.6 (62 - 65)
40 {104) 20.8- 23.7 (69 - 74)
20 (68) 5.0-5.5 {41-42)
25 (77} 89.5-10.5 {49 - 51}
60 - 70 30 (B6) 14.1-15.5 (57 - 60}
35 (25) 186 - 20.5 165 - 69)
40 (104) 23.1-254 (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 prassure {Suction side)
Relative humidity Air temperature kPa (kg/fecm?, psi} kPa (kg/em?, psi)
% °C{°F)
853 - 1,049 59 -78
G r
20 (€8) (8.7-10.7, 124 - 152) (06-0.8, 9-11}
1,040 -1,275 88-108
25(77) (10.6 - 13.0, 161 - 186) {0.0-1.1, 13-16)
1,216 - 1,491 108 - 137
50-70 30 {a8) (124 -16.2, 176 - 216) {1.1-1.4, 16 - 20}
1,393 - 1,706 137 - 167
35 (95} (142174, 202 - 247) {14-1.7, 20 - 24)
1679 - 1,932 157 - 198
40 (104) (16.1 - 19.7, 229 - 280} (16-20, 23 -28)

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

* When blower spesed is low, discharge pressure
will drop.

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

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

HA-17




PRECAUTIONS FOR REFRIGERANT CONNECTION

WARNING:
Gradually loosen discharge side hose fitting, and re-
move it after remaining pressure has been released.

When replacing or cleaning refrigerant cycle cam-

ponents, observe the follawing.

+ Do net leave compressor on its side or upside
down for more than 10 minute?', @% Compressor
oil will enter low pressure chamber.

+ When connecting tubes, be sure 1o use & torque
wrench.

—Forgue wrench

SHABRIGEA

After disconnecting tubes, plug all openings im-
mediately to prevent entrance of dirt and miois-
wre,

all -

Plug

SHADBS

» Do not reuse used O-ring.
When connecting tube, apply compressor oil to
portions shown in illustration. Be careful not
to apply oil to threaded portion.

s 0-ring must be closely attached to inflated por-
ticn of tube.

Do not apply
compressar oil.

g

~ Q-ring
Apply
compressar ol

| i

we ]
o[

After inserting tube into union until Q-ring
no more visible, tighien nut to specified t

que.
Um‘anx . MNut
l
| st i_

FOKLENG.
o L

Inflated portion

SHABRS

=y ]
] CICLL
)
Ty o

it wai

‘I:H'

41

SHAS!

After connecting line, conduct leak test a
make sure that there is no teak from conn
tions, When the gas leaking point is found, d
connect that line and replace the O-ring. Che
fit for further use and then tighten connectic
to sezl seat for the specified torque.

HA-18



PIPING, COMPRESSOR MOUNTING AND F.I.C.D.
~Refrigerant Lines _________

€] 10-20(1.0-20,7-14) p

—

Safety valve —

) 10-20(1.0-20,7-14)~
\\ . i 3
-[0) 25-3512.6 - 3.6,19 - 26)

" Low-pressure (Suction)
= service valve

“~ High-pressure (Discharge}
service valve

(@) 12-1811.4-1.8,10-13) /4

_ 5 : N-m (kg-m, ftb)
] 10-20(1.0-2.0,7-14) ./

SHA1Z0C

O .-
(16-2.1,12-185)

[©) 36-.49

(3.7 - 5.0, 27 - 36)

) . Nm (kg-m, fr-ib) [UJ 36 - 49 J

(3.7 -5.0, 27 - 36)

Z[0) 36-49

(3.7-.5.0,27 - 36)

SHAI121C
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PIPING, COMPRESSOR MOUNTING AND F.1.C.D.

FAST IDLE CONTROL DEVICE (F.1I.C.D.)

1.

Run engine until it reaches operating tempera-
wre.

With air conditioning system OFF {when com-
pressor is not operating), make sure that enging
is at correct idie speed,

With air conditioning system ON {Recircula
tion switch at "RECIRC" position, fan controt
lever at "HI"” position), make sure that com-
pressor and F.1.C.D, solencid valve are func-
tioning properly.

For non-turbocharged model, set idle speed at
the specified vaiue.

For turbocharged model, make sure that idle
speed is at the specified value. {Non-adjustable)

Non-turbocharged modael

F.1.C.D. adjusting screw

SHA2238

F.1.C.D. solenoid valve

SHA24B8B

Idle Speed Adjusting and Checking

ENGINE IDLING SPEED

Non-
Transmission turbocharged Turboecharge
mods|
model
When A/C s OFF
Refer 10 MA tection.
When A/C s ON
M/T  rpm 750 - 860 750 -850
750 - 860 180 -850
AT rem st D" range

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

The oil used to |ubricate the compressor is
circulating with the refrigerant.

Whenever replacing any componeni of the sys-
tem or a farge amount of gas leakage occurs,
add oil to maintain the original amount ol oil.

Ol CAPACITY
Unit: m¥ [US fl oz, Imp f| oz)

Checking and Adjusting

Applied modat All models
Capacity
Total in system 200 (6.8, 7.0)
Amaount of oil which can -
be drained 130 (4.4, 4.6}
Compressor {(Service 200 (6.8, 7.0)

parts) charging amount

: All ofl cannot be drained from system,

CIL. RETURN OPERATION

Before checking and adyusting oil level, operate
compressor at engne «dling speed, with controls
sel for maximum caohng and high blower speed,
for 20 to 30 minules in order 1o return oil 10
CoOMpressor

CHECKING ANP ADJUSTING FOR USED

COMPRESSOR

1, After oil return operation, stop the engine and
discharge refrigerant and then remove Coim-
pressor from the vehicle.

2 Remove oil drain plug. drain compressor oil
from compresscr il sump and measure the
amouni.

Qil is sometimes hard to extract when com-

pressor is cocled. Remove oil while compressar

is warm [maintained to 40 to 50°C (104 to 122°F)].

3. If the amount 15 less than 130 m§ (4.4 US fi
0z, 46 Ilmp fl 0z), some refrigerant may have
leaked out Conduct leak tests on connections
of each system, and if necessary, repaw or
replace faulty parts

4. Check the punty of the oil 2nd then adjust oil
level following the procedure below.
{a) When oil is clean;

Unit: m? (US fl oz, Imp | az)

Amaount of il drained Adjusting procedure

Oil level is right,
Pour in same amount of
oil as was drained out,

Above 130 (4.4, 4.5)*

Qil level mav be iow.
Pour in 130 mg (4.4 US
fl oz, 4.6 Imp 1l 0z} of ail.

Below 130 (4.4, 4.6}

** 11 amount of oil drained 13 much greater than under
normal circumstances, flush air conditioner system with
refrigerant. Then pour in 200 mk (8.8 US fi oz,

7.0 Imp fl 0z} of oil inte air conditionsr system.

{b} When oil centains chips ar toreign matenial;
After air conditioner system has been
flushed with refrigerant, replace receiver
drier. Then pour in 200 mg (6.8 US fl og,
70 Imp fl 0z) af ol into air conditioner
system.

CHECKING AND ADJUSTING FOR
COMPRESSOR REPLACEMENT

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

charged in compressor (service parts}. So il is

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

1. Atter oil return operation, drain compressor oil
from used compressor and measure the
amount.

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

— Checking and Adjusting {Cont'd)

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

Unit: m¥ (US fl oz, imp fl oz)

Amount of oil drained Drmining amount of oil
from used comprassor from new compressor

200 (6.8, 7.00 — [Amount of

Abova 130 (4.4, 4.6) oft drained + 25 (0.8, 0.9)]

Below 130 (4.4, 4.8) 13014.4, 4.8)

-

. If amount of oil drained is much greater than under
normal cireumstances, flush air conditioner system with
rafrigerant. Then install new comprassor. [200 mi
(6.8 US fl oz, 7.0 mp fl oz} of oil is changed compressor
service parts.]

Example:;
Unit: mi (US fl oz, Imp fl oz}
Amount of oil drained Draining amount of oil
from used compressor from new compressor
146 {4.9, 6.1} 30 (1.0, 1.1}
95 {3.2, 3.3} 130 14.4, 4 6)

(b) When oil contains chips or foreign material ;
After air condilioner system has been
flushed with refrigarant, replace rgcetver
drier. Then instali new compressor. [200
meg¢ (6.8 US fi oz, 70 Imp fl oz) of oil t5
charged in compressor service parts.]
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COMPRESSOR—Model DKS-16H (DIESEL-KIKI make)

Plug all openings to prevent meoistura and
foreign mattar from entering.

Do not leave compressor on its side or upsida
dawn for more than 10 minutes.

When replaging or rapairing compressor, check
compresser oil lavel in system.

When replacing with & new compressor, drain
specified ot from new compressor. Refer to
COMPRESSOR OfL.

Be sure there is no oil or dirt on frictional
surfaca of cluteh disc and pulley.

When replacing compressor clutch, be careful
not 1o scratch shaft or bend pulley,

When replacing eompressor clutch assembly,
do not forget BREAK-IN OPERATION,

When storing a comprassor, be sure to fill it
with refrigerant to prevent rust formation,
Add refrigerant at tha low-pressure side and
purge air at the high-pressure side, while
rotating shaft by hand.

Replace shaft seal, seal seat, oil seal and QO-ring
as a set.

When installing shaft seal, seal seat, oil seal,
Q-ring and paskets, apply compressor oil spar-
ingly to the contact suwrface. Do net reuss
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.

Kva9231010
{J37877)

SHABSEE

® Using clutch dise puller, clutch disc can be
removed 8asily.

KWE9232022
(J26571-4)

Kv39231010
{J37877)

AHA4744

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

KV88235160
J37882)

SHAG00W

Compressor Clutch

* Remove the pulley by hand. If difficult, use
pulter pilat,

SHAT70OB

INSPECTION
Clutch disc

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

Puliey

Check the appearance of the pulley assembly.
[f 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 pultey assembly shouid
ba cleaned with a suitable sclvent before re-
installation.

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

Pulley

SHA7038
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COMPRESSOR—Model DKS-16H (DIESEL-KIKI make)

INSTALLATION

Install the key in the keyway on the compres
sor drive shaft,

Install the coil to compressor {lead wire up}
and tighten the mounting screws,

Install the load wire with its holder into the
hold,

KV99Z34160
37879

S5H 47048

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

e

@rr}- Shimls)

SHAZDRER

Compressor Clutch (Cont’d)

¢ Check 1o ensure that the clutch clearance
between 0.3 to 0.6 mm (0.012 to 0.024 i
Adjust the clearance using shimis) as necessal

BREAKE-IN OPERATION

When replacing compressor clutch assembly,
not forget break-in operation, accomplished |
engaging. and disengaging the clutch about this
times,
Break-in operation raises the level of transmitt
torgque.

0.3-0.6 mm
0012 - 0.024 in)

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

The shaft seal assembly is a precision-part, with
it's critical parts finished to extremely close
tolerances and, as such, must be handled with
great car@. Its slip face demands particularly
careful handling.

REMOVAL

¢ Remove the rmagnetic clutch assembly, as out-
lined in “REMOVAL" of Compressor Clutch. |
e Using Internal Snap Ring Pliers, remove the
seal seat/compressar snap ring.
Remove and discard seal seat.
Using a suitable piece of wire, remove the
O-ring from the inside groove of the shaft
seal housing. Discard the Q-ring.

SHATI0B

Shaft Seal Assembly

Remove the shaft seal as follows: Turning
clockwise, engage the remover hook with the
shaft seal hook, and siowly draw out the seal.
Discard the shaft seal.

Check the shaft and inside of the compressar
neck for dirt of forgign material and ensure
these areas are perfectly clean before installing
new shaft seal.

K\V99236140

f

ﬂ (1378786}

SHAT128

{INSPECTION

Shaft seal assembly shouid 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,

SHAT13B
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COMPRESSOR—Model DKS-16H (DIESEL-KIKI make)

—_ Shaft Seal Assembly (Cont'd) —__

INSTALLATION

Clean the sealed gsection of the compressor. Apply
clean compressor il 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 comprassor oil,

Fit 'the new O-ring with clean compressor cil to
the groove inside the gpompressar neck. Apply
clean compressor oil to the seal seat.

KAVO9267420
{J37878)

KVOD235140
1J37876)

[ Y
/)

Chamfered part

SHAT14B

—  Cylinder Heads {Front & rear)__

DISASSEMBLY

* Remove the compressor clutch assembly,
outlired in “REMOVAL™ of Compress
Clutch.

e Remove the ail filler plug and drain plug, a
then draw out the oil.

¢ Remove the shaft seal assembly, as outlin
in “REMOVAL" of Shaft Seal Assembly,

¢ Remove the felt, stopper and six throu
bolts securing the head, using a wrench.

*+ Aiternately tap four projections on ihe circu
ference of the front head with a screwdriy
and a plastic mallet, and remove the fre
cylinder head.

Stoppar
SHA71

Projectinn

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

Remove and discard the Q-ring from the frant
cylinder head.

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

Frant suction valve

Front valve plaie

Gasket
O-ring
Front eylinder head

SHATZE8

Alternztely tap four projections on the circum-
ference of the rear head with a screwdriver
and a plastic mallet, and remove the rear
cylinder head.

PrlojEt:tl\s:m-x

SHA713B

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

® Remove the gear pump from the rear cyiinder
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 cyhinder head

Gasket

Rear valve plate

Q-ring  Rear suction valve
SHAT25B

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
micks 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 piate

SHAYZ21B

INSTALLATION

o Installation is the reverse of removal,
s Tighten bolts or piugs to specified torques.
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COMPRESSOR —Model DKS-16H (DIESEL-KIKI make)

Leak Test

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

K\g94C 1552
{37880}

S5HAB73A
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A/C ELECTRICAL CIRCUIT (Manual)

Schematic

7

LNQZ T

[ NR-E

L

HI LIS DHILHDAT

5

QLN LG
ANELLIS
3N vHAdNI A

LINN 0 ENDD
o
g le 8 1mie ;
= — - - ~ -
[a1 M m m | m
z Iz 12 |z |2 —_
S e 2|22 g
g [@ o= |& HOLIME OWHIHL HOLOW Nvd g
M W M M W EOhd_deN IwmzwmzcuN HJ4 1S B35S
r i |- e i - Iﬂm % - A 4
< = |e 12 |= B c= - =
SO I VI A z HOLIMS a8 | - 2
- z = mEEIF L dL) OWe SH L = |2 =y e [
W m TGa LROD z cm A
OO0 —— ElEE g5 (B2
sz lsz 39 =8 prd SO T ATTI3H TE Z
O e 3 Es o = HILME [ Z o__ HOLOW Ny MES -
0 21513 ke ol 56 35 MO T a HISNIANOD 3 m
ze EBGELEINE b 2 3 ] Z
mE ER Rl D ..U g -
T 2121518 8% |7z . 4 &
T8 3 B < = #—{ Linr 1Nz 5303 A cm
E 2 I I B SCLON [ Syt e . wnnam s |8 e e
W z = FENGRE:] { o HOSSILAW0D 1 ! [@!f 3
T & » » . T @
B ki) <
) n Zz nrt.
o ul - c 1\~ c /o
s " Vs - 5LE ﬁ
i Qbkam m 38MN4
g WS S 3 i &
P i U _ o
f_ aasvoel .
.____ A3 Wc Avad cﬁﬁ&; AVIZH
= 1B oll| #3one .w__ AUOESIDDW it MOILING)
- NI EESHA
jpos pasmsoain) T3 T1tats
RO PEMRRORT wey N W. =
OJO] = =1
140 | 03w | we | 1S MM ATRISNS

HILIMS NOILLINDY

SHAS918

HA-31



A/C ELECTRICAL CIRCUIT (Manual)

Wiring Diagram
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A/C ELECTRICAL COMPONENTS (Manual)

VACUUM TANK

To intake
To water k, mamfmd ToASC.D.  Tonoatar
eoc f T !‘ unit [in room)
L 1y
| MV | % '
Presmrav\
switch

11 L ll
To vacuurm pump

. Magnet valve
[%] : Check valve (One way {)

SHA2E53B

Solenoid valve check for water cock

1) (Black)
SHAZE4B

Inspection

1. Disconnect vacuum hose ).

2, Disconnect vacuum hose (25 and connect hose
@) instead. Suck in through hose 3 to con-
firm that air does not flow through the hose
and that check valve is closed.

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

Applied voltage to Operation of solenod
solenaid (V) valve
1] Close
12 Open

Pressure switch check for turbocharged moded

<@?‘f®_\ .
@ {Slack/Red) ﬁ\

Vacuum tank— ’

n‘)l-
g
07 By |

40*1‘#%

Ohm range ——

Prassure Resistance | §2)

Atmosphernc
pressure

0

Vatuum pressure
mora than 46.7 kPa @0
{350 mmHg, 12,78 inHa)

SHAZ558

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 wvacuum tank and conmect it
again.

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. Tha vacuum purmg is operating aroperly 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.

i

SOLENOID VALVE

Perform operational check, referring to the “Table
of operation of solenoid valve in Air Flow (page
HA-3) and Wiring Diaaram {page HA-8 or HA-32).
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LOCATION OF A/C ELECTRICAL COMPONENTS (Manual)

Fan control amplifier

Therma swtch
- Comprassar ralay

; / Vacuurn pump relay
I
- y #
o — Low-pressure
- \ switeh
Y
=

Dincte hox

Potentio
balanca
resistor

Solenoid valve
bracket

Vacuum tank -
Turbocharged model

Condensar fan motor relay{;%\ B

S e

ACC retay
Blowar rglay 7 7

B
2 ; rﬁ
/l RBen,

: Fusible
link holder

Turkocharged modal

Yacuum pump _
maotor
Condanser

Turbochargad model

Condenser fan motor

Turbocharged madel Non-turbocharged model .
-~ LT TFLAFLED. } - -
.. - ,Ia‘,{h solenoid . .- . s F1.L.b.
PR T velvet '
T B ?(::lj ('-,,1 P
i ; e e S
1{?‘ I": ',‘}‘.Fw‘ .
— s £l
A .
- -

SHAS9TB
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TROUBLE DIAGNOSES (Manual)

CONTENTS
Circuit for Trouble Diagnoses . .. .. . . it it e st e e HA
Preliminary Check ... ... . e i i i e i e e e e e e HA
1} Insufficient cooling {Mode switch position: “FACE™) ... ... ... . . . . .. .. ... . i HA
2} Insufficient Heating ... .. oot i i e e HA
3} Insufficient air flow (Blower moterdoesnotrotate.) . .. ... 0 it ien i HA
4) Abnormal sound ... . ... f e h e r e e b e e e e e e e e HA
Trouble Diagnoses from Abnormal Conditions ., . ... ... ... ci i i o HA
{A)}Blower Motor oes MO TOLAIE. . o0 ut et vttt e et e ittt e re e HA
{B) Air flow cannotbechanged between Hland LO. . ... ... ... . . ... HA
(C) Blower motor continues 10 rotate when fan switch is turped off, . ... ... oL HaA
(D) "FACE” mode canmOt BB SBL. . . .. ottt et r i e e e HA
{E) “B/L” mode cannot be et . ... ot i e e e HA
{F} “FOOT” mode cannot Be set. ... ... ittt i e i i e et HA
{G) "DEMIST mode cannot DB ST, « v oo vt vttt ittt it e s HA
(H} DEF” moode CanNOT D S8, . ot h e v v vt et et e et e a e HA,
(17 Outlet air will NOT BECOME WAITN, L 1t i it et e s iat i r e aaaan e eas HA
(JY Outlet air will notbecome coal. . . .. v e s e e e ittt HA
(K Outlet air temperature cannot he changed with temp. control lever, ..., . ........... HA
{L) Malfunction of water cock operation ... ........ et e HA
{M}Outlet air temperature FIUGTUATES, .. . ...ttt i e it e e e e HA
{N) Recirculation mode cannot be set when “REC” switchispressed, ....... . ... ... ..... HA
{P] Outside air is not drawn into compartment when "REC’ switch is turned off, ... ... ... HA
(Q) Compressor chutch isnotengaged. .. ... .. . i it i e i i s HA
(RIMalfunction of FLC D, L i i e et i et b e e et s HA
{5) Blower motor rotates intermittenthy. ... .. i et e e HA

HA-36



TROUBLE DIAGNOSES (Manual)

IGNITION SWITCH

HALINS SMIIHDT =
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TROUBLE DIAGNOSES (Manual)

Prelimina

Before starting to diagnose the trouble, check the itemns below in order to completely understand the troub

symptom.

ry Check

1) INSUFFICIENT GOOLING [Mode switch position: “FACE™)

Yes

[ Set fan control lever in HI position, l

b

L Push A/C switch. J

)

I Sufficient air

flow valume? |

No

¥

| Set temperature control lever in maximum cold positian. }

!L

Ga to itam 3) INSUFFICIENT
AIR FLOW, [Page HA-40)

b

-

I Baes the compressor operate?

Yes

No

L

i

Does tha F I,

{Loak at tagchometer.)

C.D. operate?

Yes

Mo

h 4
Mo cool air is discharged.
{Ga to iten J. pegs HABG.}

+

¥

Comprasser cluteh i3 not
engaged,
{Go to item Q. page HA-63 )

Malfunction of F.1.LC.D.
{Go to item R. page HA

-86.)




DIAGNOSES (Manual)
Preliminary Check (Cont'd)

2} INSUFFICIENT HEATING

15 the engine coolani fully charged? ]

Yes * No
Set fan control lever in HI posiliorj Add engine coolant
L Refer ta “Changing Englne Coolant” in MA and LC
sgetiohs.

r Sufficient ar flow voluma? E

Yes ' fNo
Ser remperature conurel laver In Refar to iterm 3 INSUFFICIENT
maximum hot position, AR FLOW. {Page HA0)
Water cock

1 (With vecuum actuatar)

¥

Does the water cock open?

Lever posithion of water cock actuator
Opan: Water flow (low position]
Closed: No flow {up positiond

Yes *
'

SHA4OBR

15 angine coalant tamperature high anough? :;'::lg‘“ﬁr eock
Look at the water temp, gauge. {Go to itlﬂm L
page HA59.)
N{:H No

v v

No hot air is discharged.
[Ga to itern §. page HA-S4 )

Check the engine condition.

Refer to EF & EC saction.

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 o the fan contral lever position between LO and HI?

Yas No
b L3
Fan motor does not oparate al some position Chack the two fuses between blower motor and
batwesen fan coantrol laver LO and HI, bl ower ratay,
{Go totems A, B, C.page HA-4Z, HA-43, HA-44 )
C.K. N.G.
b A
Blower molor does not Replace fuses,
rotate at all.

I H {Go 1o itern A, page HA42 §

o
T

SHABZ258

HA-40



TROUBLE DIAGNOSES (Manual)

4) ABNORMAL SQUND

Preliminary Check (Cont’d})

LAbnorrnal sound ]

T

Is thare any abnormal sound when
@br conttponer is ofi, tan?

Yas

T

Mo

v

Does abnormai sound come from
gnging room?

Yeg I Mo

' ¥

.

Abnormal sound comes on only
when magnet clutch 1s engaged.

C

v 3

Does abnormal sound Is there any fareign Beit is |gota, Compressor itsetf When sngine rpm s
always come from material in the air duct Adyust belt. makas noise, changed, thera are
COMPressor casar up Gr doswn the straam Repair or replace resonant scunds
| of blower unt? COMPressor. Retightan compressor
| C bracket bolts.
Yos f lNO Vos ¢ | Ni
Remove compressor belt, Faulty idler Taka out the Chetk the compositian
Turp pulley of compressor puilay. forgign af the blower unit.
clutch by hand, and check material.
tor noise, If nose 15 heard, *
repair compressor cluich Grease the
wdler puliey
wp.,
If there 15 stitl abnormal
sound fromn dler pulley,
replace idier puliey,

HA-41




TROUBLE DIAGNOSES (Manual)

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

Trouble Diagnoses from Abnormal Conditions

. ,—)—'——f-" -

Is motar's terrminal voltage approx. 12 volts with FAN switch set to “HI*"?
Remove 2-0n connector from motor and measure voltags,

h v / m

g

Yes

I Mg

v

Faulty motor.

Yes

v

Doet apprax, 1.5 valts exlst between
negative terminal of motdr and body
ground? (K| position)

¥
Go taitam B,
{Page HA-43}

Yes

¥

SHA4E!

Appliad valtage of motor check.

_-:——jj—::i

&

560 B/R

Daes approx. 1 B volty axist betwesan
negative 1erminal of motor and body
ground? {Fan switch on high!}

No

Open circuit in motor
and negatwe side.

v

SHABD

Is there an open circuit between Dlower
harness and power line, when wires are
traced back from blowar harmess via

air conditioner harness?

Yes No
1r 1r
r Renair, Check fuses and blgwer relay for

Fusa chack

Contnyginy

{Ignition switch: OFF paosition)

Obhm range

/]

el

E 15A

[ELA inA

Blowar relay check (Fan switch: ON position)

Remove relay bracket and check the relay operatian fror

the back side of the slsctrical connector.

(1) Terminal voltage check [Correct voltage: Apprax. 12

@ Ifiten (i) 15 N.G., chack applied voltage of relay coil
(Correct valtage: Approx. 12V}

g
¥
1

To fuse To battary =

@ v 3
| () &
Ta body To fuse

graund
St AT

HA-42



TROUBLE DIAGNQOSES (Manual)

Trouble Diagnoses from Abnormal Conditions {Cont'd)

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

Check voliage between
tarmanal 658 {B/Y 1 and 568
{B/L} by moving the fan
gontrdl switch from kigh to
low. Ignition switch muatt be
on for this rest,

Hi =approx.B8.0 volts

Lo = epprox. 0.02 volts

568 (B/L)
Applied voltage

check

N
@

558 (8/Y)
SHABOEB

0K, - N.G
3 ¥
Faulty fan contral amphifier, Ramove control umt,
¥

Check conditioning of blower hersess and air congiticner
harngsses running Betwaen fan contral armplifier and

contral unit,

Q.K. N.G.

} ¥
Faulty fan rheostat, Faulty harnesses.

HA-43




TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions {Cont’d}

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

Does fan rotata when the elecirical cannector at the control
unit is disconnected?

Yes No

! I

Des fan rotate when ejectrical
connectar 15 discannected from
fan control ammplifier?

Faulty fan rheostat inside control unit.

¥ o5 No
Short eweuit between biower }E'.eck diods box — Far shorted diode.J
harness/air conditianer harness
952 (B8/Y) and ground. No | Yes  (Refer to page EL-193 )
¥ k4
s tha short circuit betwean i Replace diode box. l
lines 569 IGR ) and 580
IB/R)?
Yes No
r h J
Faulty blower harness or short cireuit Fauity tan cantrol
at connecting point af alectrical amplifier.
connectiogn.

HA-44



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

(D) “FACE” MODE CANNOT BE SET.

SHA4008

Depress FACE switch t0

“ON",
3

1 Remova under coveﬂ

Check voltage at connector solsnoid box.
Measure voltage with connector in place,
S/v4 and S/VE: Approx. ¥2 volts

S$/V3: D voits

Yes

SHAG26R

No

 J

Verify if vacuum gxists
at solsnoid box.

Yes

No

!

Check vacuum &t gutier of
$/V4 and $/V§ and aiso check
S$/V3 output port. This should
be open to the atmasphere.

ve |

No

|

Check vacuum hose batween
5/v3,48nd 5.

i

:

'

Malfunction of
vacuum hose at
the source side.
Replace the hose.

Faulty sotenoid
valva,

N.G.

v

Faulty vacyum
actustor or linkage,

+

Replace vacuum
hose,

HA-45



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

@

i
Check the applied voltages af the

solenoid valves.
5/V4 and S/V5: Approx. 12 volts
S/v3: Ovolis

NG| ox.

it

Faulty harness between control
unit and solencid box.

v
Does approx. 12 volts exist /
between lines 562 {SB) and [

953 (B) of control unit?

Yes | No

SHA!

¥ L
Faulty contral umit, I 'jCheck air gondinoner harness, I

HA-46



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

(E) “B/L” MODE CANNOT BE SET.

Depress B/L switch 10
'-DN“.

[ Flomovu_p;du-ch

I8

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

All S/Vs: 12 volts

SHAS5098
Yes No
Verify that vacuum axists
at solenoid box.
Yes hllo
Check vacuum at outlet of Malfunction of vacuum
§/V3, §/V4 and S/V6. hose at source side.
Yes l No
| Check vacuum hose between Faulty solenoid
S$/V3,4 and 5. valve.
0.K. 1 —l N.G.
Faulty vacuum Replace vacuum
actuator or linkage, hose.

SHA4008

(P

HA-47




TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)-

i

Check applied voltages of the solanoid

wivos ———

S/V3, dand 5 Approx. 12 volts
NG OK.

!

Faulty harness between contral
unit and solengid bax

L J

Doas 12 vaits exist batween fines 953 {8} _-—’—x>
and 562 (58) of controt unit?

Yes 1 No
F‘aultv cantrol unit. ] I Check air conditioner harness ]

SHAL

HA-48



TROUBLE DIAGNOSES (Manual)

{F} "FOGT” MODE CANNOT BE SET.

Depress FOOT switch to
ON'.

rﬂamoue under-coverJ

Check voltage a1t connector solenoid
bax. Measure vaitage with connector
n piace,

& §5/V3 and 5/Y5. Approx, 12 volts
* 5/v4d: Approx. O volts

Yas

. Trouble Diagnoses from Abnormal Conditions (Cont'd)

SHAB0DB

Ko

'

Check vacuum st the inlet
of the soleroid box.

Yes

No

!

Check vacuum at the outlets of
S/V3 end 5 Check S/V4—this
should be openead to atmosphera.

Yas I

No

v

actuator.

Check vacuum hose between
solenard valves and vacuum

ok. |

¥

}

Faulty vacuum hose
at source sida.

Faulty solanaid
valve,

N G.

'

Faulty vatuurm
actuator or linkage,

SHAAQOB

!

Replace vacuum
hase.

()

HA-49




TROUBLE. DIAGNOSES (Manual)

i

Trouble Diaghoses from Abnormal Conditions {Cont’d} ——

" BB3G/R

valves,
S/W3and §5: Apprax. 12 voits
shva: Approx, 0volts

Check appliad voltages of the solenoid

Mo

Yes

}

Faulty harness between control umit
and solenotd box.

+

Does spprox. 2 voltt exist batween lines
562 {$B) and 953 (B} of control unit?

|

No

;

)

—

ljauuy cartrol unit l l Check ar conditionsr harness. l

SHAB1



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

{G) "DEM|ST" MODE CANNOT BE SET,

I Deprass DEMIST switch to "ON"', |

}

BRA Y/B

I Remave under-cover fram drivar’s side. |

3

S/v4 and B: Approx. O volts
5/v3. Approx. 12 volts

Check voltage at connector sciencid bax.
Maasure voltage with connectar in place.

Yas

SHABOSE

No

v

Chack vacuum al the
inlet of the salénoid box.

SHAAQQR

Yes Mo

Check vacuum at cutlets S/v3.
Check outlet at 5/V4 and §; this

should be cpened to the atmosphera.

Faulty vacuum hose
at source sida,

Yas |l' Mo

Check vacuum hose berween solenoid Faulty solanaid
valve and vacuym actuator, valve,

0.K. L N.G.
{ !

Faulty vacuum Replese vacuum
actuator or linkage. hosa.

HA-51




TROUBLE DIAGNOQSES (Manual)

FTrouhle Diagnoses fram Abnormai Conditions (Cont'd)

C?-\" B83 G/R

Check applied voltages of the solenod
valves,

* 5/V3: Approx 12 volts —ﬁ
* S/V4and5: Approx, Dvolts
No l Yeos

!

Faulty harness betweean control unit
and solenoid box.

L
Does approx. 12 volts exist betwsaan lings
562 ISB) end 953 (B) of control unitd

Yo l Ko

1 Faulty control unit, | | Check ar condmioner harness. 1

SHAB

HA-52



TROUBLE DIAGNOSES (Manual)

{H) "DEF" MODE €ANNOT BE SET.

I Turn DEF switch to “ON™ J

B!

I Ramova under-cover from driver’'s side, |

!

Cheek valiege a1 the connector solengid
box. Measure voltage with connactar in

place.
$/v3, 4 and 5: Approx. O volts

Yes

Trouble Diagnoses from Abnormal Conditions (Cont'd}

O |

SHAGOOR No

:

Satencid valves S/V3, 4and B
should be open to the atmosphera.

|

No

;

Fauity actuator or
disconnected linkage.

:

Faylty solenoid
valve.

h 4

Check the applied voitages of
solanpid valves.
S/v3, 4dand 5: 0 volts

[
!

Does apprax. 12 valts exist between lines
562 ISB} and 953 {B) of control umin?

! | No

Fsulty harness betweesn control
unit and solenoid box.

L d

SHAS10B

Yas P

Faulty contrel unii

SHASTIB

HA-53




TROUBLE DIAGNOSES (Manual)

(1) OUTLET AIR WILL NOT

Trouble Diagnaoses from Abnormal Conditions (Cont’d}

BECOME WARM,

[S&I TEMP cantrol lever to “FULL HOT'",

¥

Is terrminal voitage [across 867 {SB} and 885 (Y/R])

of solenoid valve 8/V6 aporox, 0 voits?

Yes

No

¥

l

Is tarminal voltage acrots 867 {S8) ang
BBB {Y/L) of solenoid valve S/VT 12
volts?

Does approx 12 volts exist
between lines 567 (5B} and
953 (B) of contral unit?

a3

No

s

Is vacuum pressure present at vacuum
source of solanoid box?

s DSV 5/VE, S/V7 opento
<> atmospheric pressure?

Yas

No

¢

mack wAUuT Iinﬂ

Yes
v

Faulty power servo oF
return spring.

SHAZ)4B

MNa

i

| Faulty DSVV 8/V6, S/V7. |

|

IVHeplacs solengid valve box. I

SHAS11R




TROUBLE D

¥

Trouble Diagnoses from Abnormal Conditions {Cont’d}

IAGNOSES (Manual)

Remove the connecior from the control amplifier Check to
see if plug has eleetricai pins pushed back, or if the elactrical
ping In the contral unfy are bent.

I

Does approx. 12 volts exist between lines 562 {SB) and
953 (B}, ar the contrai unit llgniton GN)?

v |

v

Does tha potantial balance resistor wark narmaliy? LPJC harnass maifunction I

SHAEB1tB

Perform erither the ahm ar voltage output test with the
etectrical cannactor hooked up to the cantrol amp

| 2408
l ANA—853) »
Check resistance batwsen tarminals, )
B6D (Y) and 953 (B): 1.2 - 1,46 k§d A
870 (L} and 953 (B): 230 0 -1 46 kO £oLD
=*DSVY with no vacuum applied 1.2 - 1.46 k2 —i
DSVV with vacuum applied 230 - 260 2
Yes Ne
Check wiring harness betwean control unit and PBA. Aemove 5HA453B
connecters at control unit and solenaid valve box. Cheek
868, 870 and 953.
continuty between lgnithan switeh: OFF position
P B.R.: Potentio Balance Resistor
Fauity PBR
0K NG,
Malfunction of canrrol un@ [_h;alfunc!.lon of the A/C wirlng harness. l
SHAS338

HA-55




TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d}

(J) OUTLET AIR WILL NOT BECOME COOL.

o
|

Set TEMP contro! lever to “"FULL COOL" and
pres: ASC switch and “Face™ switch to “ON",

* Intake door pasivlan is alweys

'

in partial outside air position

autside air'” posl:ion.'

Make sure intake doar is 58t To "partiat

with A/C switch “ON"",

—>

ves |

No

y

Does approx. 2 voltt axist batwesn lings
B67 {58) and 886 {Y /L) of solenoid valve

S/VT?
]

Yos

o

Check the operation of the solencid valve
1 by turning AJC switeh 1 "ON™ and
“OFF”, |s vacuum prassure preseni st
autiet port or solengid valive §/v2?

No

v

Check vacuum hotes betwean
solonoid velve Bng BETUATOr.

v

Chack valtage at solenoid valves 1 and 2
SHA40GB

The voltage should be at xero volis.,
When the racirculatlon switch is an, the

when the recirculation switch it “OFF-".

voltege shovld be 12V at bath salenoids.

!

Faulty linkage actuator ar
linkage

SHASIAE

{4~ Recirtulatec

anr
s

J

)

SHA405B




TROUBLE DIAGNOSES (Manual)

Yas

Trouhle Diagnoses from Abnormal Conditions (Cont’d}

T .

¢

.

BRE [Y/R) of solenoid valva S/VE7?

Does spprox. 12 volts exist hetwean lines 867 (SE) and

v

953 (B) of control unit?

Yoi

Ooes approx. 12 volis axist batwean lings 542 (38} and

l Na

=

solenoid valve box?

Is vacuum prassure presant 8t vacuum source side of

Yas

v

Remove the connector from the contral amplifier, Check
to ses if plug has alectrical pins pushed back, or if the
elactrical ping in the control unit ara bant.

¢

Coss approx. 12 volts exist batween lines 562 (SB) and
863 {B) or the control bt {lgnition ONI?

| o

!

1

glectrica) connecicr hoaked up to tha cantro! amp.

Doet the potantial balance resistor wark normaliy? A/C harness maliunction
Parform gither 1he ohm cr voltage output test with the

v

Check rasistance batween terminals:

868 (Y)and 953 (Bl. Approx. 1.3 kO ¥

870 [L) and 953 {B}: Apprax. 240%1 - 1 3 k§3*™ ‘<l>

**DEVV with no vacuum applied 1.3 kil
DSVVY with vacuumn applied 2400

2404

¢ ar

Full hot = 5,14V Approx.
Full cold = 5.26Y Approx.

Full hot = 4,86 Approx.
Full cold = .90V Approx.

Voltage check, vehicle must be running.

Maove temperatura control lever to full hot, then to full cool,
taking the following voliage measuramenty:

() 953 (B) Negativa 869 (¥) Positiva

{D) 963 (B) Negauva E70 (L] Positive

B
<

SHA4E2R

D

SHAE12Z2B
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TROUBLE DIAGNOSES (Manual)

Yeos

Trouble Diagnoses from Abnormal Conditions (Cont'd)

iy

No

I

betwesn 869, 870 and 953.

Check wiring hivnass between ¢ontrol unit
and PBR. Remove connectars at centrol unit
end splanaid valve boxX. Check cantinuity

Yes l

Fautty PBR.

Mo

v

Does lass than 1 volt exist
batwean thermo switch's
terminal B70 (L/Y) ang
body ground?

Yas

| Faulty air conditionar harnessj

Mo

:

Control umt 1s in gaad ordar
Chack refrigarant system
(incl. thermo switch).

Yes

[ Faulty control unﬂ

Mo

’

Is vacuum pressure present a1
outiet port of DSV (5/VE, 8/V7)?

¥es

}
I\Check vacuum Jme.—l

No

'

Is source vacuum lina betwaen
power sarva ang DSV O K.7

Yes l

No

!

Faulty power servo
ar linkage.

¥

Realace vacuum
hose.

Faulty DSV,

¥
Raplace solgnaid
bax.

HA-58



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont’d)

K) OQOUTLET AIR TEMPERATURE CANNOT B CHANGED WITH TEMP, CONTROL LEVER,
Refer to item {1} or {J} above to check and correct,

{L} MALFUNCTION OF WATER COCK OPERATION.

{ Set ternp control levar to “Full Hot™. J

+

l Remowe the vacuum hoss from water cock, I

!

Ifhack it water cock lever inside engine compartmant is located at lawar 'posil.iun.J

et | Mo
Check for restriction of the vacuum hose batwaen l Faully water cock. |
solanoid valve 5/V8 on the vaguum tank ard watar
cack,

sHA40BB

oK. I N.G.

Do O volts exist betwsen limes 562 i Replace vacuum hosa.
(58) and 584 (Y/BI of solenoid valve
S/vVar

Yes l No

Faulty S/v8. Hemova Lhe electrical connection frem

- the controd unit.

¥

Do 0 volts exist between hnes 562
(SB) and 564 (Y/B) of salenoid valve

@ Svar
Yes I No
SHA4098 L ¢
| Faulty control unit, | Faulty harnaess betwean control

unit and 3/V8.

HA-59




TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(M)OUTLET AIR TEMPERATURE FLUCTUATES.

Does vacuum pressura in vacuum source fluctuate whan vacuum gauge is
connected to vacuum hose on heater unt side?

¥as

Mo

y

FCheck vacuum line. l

Yos

y

Daes water cock lever reamain stetionary?

I Na

'

Is vacuurn pressure at inlet port of
solanoid bax steady?

Yes J

+

I3 vacuurrt pressure at cutlet tap of

solenaid vaive 5/V8 steady?

No

'

Is vacuum pressure at autles pory
of DSV §/V6, 5/V7 steady?

Yes

No

'

=

Faulty power
$erva, vecuum
hase or linkage.

Is terminal voltaga

betwaen lines B67 {581
and 885 (Y/R) apptrox.
zera volts and staady?

Yes 1

v

Faulty vacuurm hose betwseen solenbid
valve box end vacuum tenk.

l Replace vacuum hosaJ

No

v

fFauuv DSVY (S/VE, 5/V7). ]

}

[ Reoplace solenoig box. l

v

Fauity control unit. I




TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormat Conditions {Cont’'d)

Yes

T

Mo

v

I3 vacuum préssure at inlet
hose of water cock steady?
(Vacuum gauge indication)

Yes

'

Is terminal voitage batween
lines BB2 {S8) and 584 |Y/B)

steady?

| Ne

¥

Faulty solenoid
valve §/VB.

Yes Mo
Faulty Faulty vacuum
watar hosa batwaen
coCk. vacuum tank and
watar cock.

SHAB118

'

Does approx. 12 vaits

axist between lings
562 (SR} and 8563

of control unit and

la it steady?

g}

Mo

'

Faulty
contral
unit,

Poor contact/
connection of
air condit.oner
harrass.

HA-61




TROUBLE DIAGNOSES {(Manual)

Trouble Diagnoses from Abnormal Conditions {Cont'd)

{N}) RECIRCULATION MODE CANNOT BE $ET WHEN “REC"” SWITCH S PRESSED.

Doeos approx, t volt axist betwsen hine 830 (A/L) of solenoid velve

BV and ground, and between ling 881 (R/L} of solenoid vaive 82
and ground? w

l No

s ]

13 vacUUM pressure present at inlats Does approx. 12 volts exist batween lines
of solencid vaives S/ anc 5/V2? 562 (58] and 853 (B! of control unit? Body ground
SH A
Yos l No

bt I No
v v v '

|8 vECdum pressure present [ Check vacuum IM i Faulty control unst. Faulty alr conditioner
at autlet port of §/V27 harness

Feel the pparation of 5/v1
when recirculation switch
is turned on and off,

No

Yas
}

r

Faulty intake
actuator.

Faulty solenad
valve,

(P} QUTSIDE AIR 1S NOT DRAWN INTO COMPARTMENT WHEN "REC™ SWITCH IS
TURNED OFF.

Does approx. 2 voits axist between ling BE0 IR/L1 of solenoid valve
5/V1 and ground, and between line 881 {AfL) of salenoid valve S/V3 = ; >

and ground?

Mo

Yes

v

Is vacuum gressure present gt outlet port of $/V2? Body ground
SH A

Feel the operation of 8/V1 when recirculation
switch is turned on and aff. Whan you do not feel
the opsration, go to ~Yes''. When you do feel

the operatron of the 5/V, go to "No'.

Yes Na
. I |
Faulty salenowd vaiv?' I—Faultv intake acruator, —I Does approx. 12 volts exist between linss
5672 {38} and 953 (B) of control unit?

No

Yes I
v v

[ Faulty contral umi,

Faulty air conditionar
harness.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions {Cont’'d)

(Q) COMPRESSOR CLUTCH IS NOT ENGAGED.

i 4

[ Push AJC switch on, and fan switch on. ]

h 4

l Connect both terminais of low-pressure switch with jumper wiras. ]

hd

[ Is compressor clutch on?—l

l

No

{Refer to page HA-1

Check refrigerant leval,

4 and HA-16,17.)

Correct

Low charpe.

charge.

v

Faulty low-prassure switch.

h 4

Replaca low-pressure switch.

L

Charge refrigerant.
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TROUBLE DIAGNOSES (Manual)

®

v

Make a short circust with plus side terminal of law-pressure switch
and body earth, Check the comprassor elutch operation.

w

ON OFF

v

Remowe comprassor ralay,

Is correct vohage applisd to compressor
relay? [Ignition switch ON or S§T:
Correct voitage: 12 volts)

+

terminels 570 and 571 of
thermo switch 12 volts?

Yes No
v l
Faulty Is applied voltage between
therma terminais 562 and 953 of
switch. control ynit 12 volus?
Yes l Na
y 4
Faulty control Faulty
uhit. alr conditioner
harness.

Trouble Diagnoses from Abnormal Conditions (Cont'd)

N
Low-pressure
switgh ==—

- Compressar relay
£ Vacuum pump

A

ARG N
‘ B

e
> yn\-‘\_ﬂ- &

SHCO

Thermo switch —

is applied voltage between (571, $8) {670, LIY)

SHA

SHA




TROUBLE DIAGNQOSES (Manual)

Yas

Trouble Diagnoses from Abnormal Conditions (Cont'd)

No

§

Check voltags batween the comprastor relay (SE5E1) and
ground. The voliags should ba 12 volts.
[ignition switch: ACC or ON}

O]

}e®

T

SHA4520
Yas

'

Maltunction of wiring harness or burnt fuse batween LEEE
of comprassor relay and ignition relay,

Mo

v

Is tha compressor ralsy terminals (SB561 and Y/G588
of comprassor ralay) shortad?

Yoy | No

¥

Fau Ity compressor ralay _[

l Rewnsart compressor ralav._l

¥

}

Malfunction of wiring harnass (check between compressar
ralay S6561 and fuse 682).

SHa932B

(ignition switch ON]

Check voltaga betwean the compressor magnet cluich
connector ¥/G and ground. The voltage should be 12V,

Yas

Mo

'

Faulty magnet cluich. I

1

Malfunction of wiring harness. Check between E.F.1.
harness and compressor relsy 668 Y/G of engine room
harngess.
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TROUBLE DIAGNOSES (Manual)

(R} MALFUNCTION OF FY.C.D.

Run engine. Turn tha fan switch on,

h

Trouble Diagnoses from Abnormal Conditions (Cont’d)

When turning the A/C switch on or off, check 1he operation of solanoid valve by listaning to
the tound or touching the solenotd valve case
Is there & sound or vibration from ogaration of sotenod valve?

0 K.

@D

!

TC and NT )

: Turbocharged

a©
@ :

moduel
Naon turbocharg
modal

Perform E.C.C.5. salf-diagnosis .

PAun angina Put the A/C switch on. Turn
the F.1.C.D. adsusting scraw
Doas tha idle speed change?

lg approx. 12 volts applied to F.LC. D

solanoid valve?

Yes Mo
Yeay No
N.G. C.K,
®j

1 f b4
Check the enging room harness and E.F.| Adjust the Put the ignition F.1.C.D solanoid Check the
narnass betwean comprasser relay 588 idle spead key at "OFF", has apan circuit E.F.l. harne
(¥ /G) and E.C C.5, contral unir 22 (Y /G), 1o specified Than remave ar F 1.C.D. salsnaid —_—

valug, the 1.4 A, unit, valve ls stueck

Chack the air by-pass
of FLT.D. int A A unit
for any exIranaous

miattar?
Yes Nop
l L
Clean Solenoid valve
air by -pass. is parteally stuck.

h 4

Raplace solgnoid
valve.




TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd) -

{S} BLOWER MOTOR ROTATES INTER.MITTENTLY.

Lﬂemova fin control amplifier from blower pnotor unit.

!

I Does water stand on the fan control amplifier? |

Yes l . No
Remgve the water and instali the fan control Gg to itam [A],

(Page HA-42}

amplifier again.

Fan control amplifier
{With powar transistor}

Intaka box

SHAJ18B
Normal gperstion MN.G.
Modify the fan control amplifier as follows- Repiace fan conrel
Apply sealunt argund the powaer fransistor cover amplifiar,
and the terminals of the power transistar.

Apply seaiant to the surface of the circuit board.

Pawer transistor

LCircun board

SHAG21B
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DESCRIPTION — Air Conditioner {Auto)

Features

The vehicle sensors are installed at head levei
and foot level, in order to maintain the tem-
peratures of both positions at the optimum
levels.

When starting the engine in cold weather, the
system immediately operates in the defroster
mode until the coclant temperature risas,
thereby preventing fogging of the windshield.
As the coolani 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 10 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.

Uppsr air flaw

"
.

AIR MIX DOOR 1

VENT DOOR
HEATER UNIT _\\
Vi

COOLING UNIT7

ZLcwnr air How

-—

I FAN MCTOR
INTAKE DOOR

{LOWER)

DEF
DOD;I\ ’;/
I

A=

AlIR MIX DOOR 2& X

FLOOR DOCR

SHAZ
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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 comgpressor.

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

FREEZE PROTECTION — Compressor control

When the A/C is switched on, the compressor runs continuously, and the evaporator pressure is controlled
by a suction throttling valve {5.T.V.} to prevent freeze up,

The refrigerant system is protected against excessively high pressure by a pressure relief valve |ocated
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 recefver drier.

v High-pressure . -
g CZZ ged 00 B |npresss
[
’ - _— High-pressure L
:: S ; EI_dP ow-prassure
# qui gas
s
#
v Comprassor
/ "
/ D T
; |
:
: J
é Qutsida air - Recirculation ar
2 B
? ) { | # f j i
7 -
4 B
b Condenser ]
Evaperator lxﬁ"

—

Sefety valve : o IS :
! ; Discharges refrigerant to atmosphera A : _—

at pressures above approx. 3,727 kPa 1
{38 kg/em?, 540 psil. 3
Tha valve cannot be reused. i
{This valve does not reset riself.)

Blower motor

..... -
T.] Receiver driar
Low-prassure i Expansion yalva Suction throitle valve
setch Detivers sprayed rofrigerant ta the Controls the evaporating
Turns OFF at pressures below avaparator to facilitata refrigerant pressura and prevents the
196 kFas §2 kgfom® , 28 psi} evaporation and contrals the amount  formation of the frost,
cutting compresser poOwWer Suppiy. of refrigarant pasting the orifica. SHA9278
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DESCRIPTION — Air Conditioner (Auto)

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

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

Durside air

LU
f [T

Display of the Air Flow Indicator

Blower fan

Expansion
valwd

When

an o

lights [
COMPressor
is O

Watar cock
¥ithen
opans
. lights

. lights

Whan ambient

air enters ... liphts [

When recirculating
ingide a ___ {ights

z
p—
f

Qefrostar
A
ope

e

nE'st

Feot /\/\

When flowing from defroster .. lights

| &

[~3

L]

e ML o O

When intaking bath inside
and gutside air ... lights

— Display of Temperature Setting

Crigital il
dispipy Anglog daplay dizplay
"c F
an %0
38 a5
34 B4
ek} k]
az 82
N H a1
30 20
29 [—w______ja— 78
n [—wl | 78
T s L
2% e e 75
25 ‘——[:-—E 7%
24— l——— 74
B e Te—— 3
2 e = 2
T gy 7
20 0
19 < 69
18 5]
17 67
16 121
15 85
10 £0
SHAG23B

Air fiow indigator

When flowing from venyilator ... lights

When flowing from Haor nozzle .. hghts

SHATO
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DESCRIPTION — Air Conditioner (Auto)

Control System

Duct temperature sensor {Def.)
Duct temperature sensor (Floor)

Water tampearature switch

Temp. set button

Sat temp. sdjuster

Sunload sensor

lfoot)

In-vehicle —

jansor
{head)

Water temp. swilch

Armbient 1emp, senior

@ in-floor
Duct sansor

Duct e ent,

empg.

sensor Duct sansor

® In-def,
Duct sansor

SENSOR & SWITCH LOCATION

Sunload sensor

Duct temperature sensor {Vent.)

In-vehicle sensor {Head)

\ In-vehicle sensor

{Foot)

Ambient
temperature sensor

SHAQ258
Patenuo Balance Resistor 2 {(P.B.R. 2]
Potantic Balance Resitor 1 {(P.B.A. 1)
O“""“"‘"‘" ! Comp, mag. cluich
5 Fan motor
=1 Fan control unit 8
4
o0—>
501, valve
o— A -
tuator - intake door
O . @ | Fower sarvo . # Ventilator door
Air mix door
CONTROL
O UNIT __@___— Power sa - Floar door
{MICRO- o Air mux door
COM.}
O————— @ » Vacuum Ventilator door
actuator Defraster door
O _@__. Vacuum -
actuator o Ficor daor
8 e ———
Water cock
- . Dhgital rndicator [
Set tamp. I) o When
o Ambient " checking*
] temp.
- A/C operation
indicator
81 52

*During se!{-disgnosis
(Check connector)®

SHA799B
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DESCRIPTION — Air Conditioner (Auto)

AIR MIX DOOR CONTROL
{Automatic temperature control)

1. Component parts

Air mix door control system consists of the parts

shown below,

1) Automatic amplifier {with microcomputer)

2) Temperature setting switch

3) Two in vehicle sensors (head/foot)

4} Ambient temperature sensor

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

6) Sunload sensor

7) Power servo 1 and Power servo 2

8) PBR1and PBR2
(P.B.R.: Patentio Balance Resistor)

9y DS.V.V.1and DS V.V.2
{D.5.V.V.: Double Solenoid Vacuum Valve)

(defroster

e  Automatic amplifier

This amplifier has a built-in microcomputer ena-
bling it to deal with data and to provide precise
control, which is necessary for driving the auto air
conditioner system. In addition to the auto air con-
ditioner mode, this microcomputer has a self-
diagnosis mode program.
* For functioning of system for self-diagnosis of
trouble, refer to “SELF-DIAGNOSING S§YS-
TEM OF TROUBLE".

¢ Temperature setting switch

%

Temperature setting switch

SHAS84B

System Operation (Air mix door control)

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

¢ In-wehicle sensor {(Head, foot}

The in-wvehicle 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 hody level, The
sensor placed at foot level detects the foot level
temperature,

In-vehicte
sensor {toot)
{with
aspirator fan)

— Intake box

Intake actuator

SHAJISB
| m
l In-vehicle
( ) c > temperature
sensor {head)

{with aspirator

A

SHAB09B



DESCRIPTION. — Air Conditioner (Auto)

In=wehicle sensor spegrf ication

k2 \”
15

6.3

Resistanct  —a
-
=

W
S
!

oqém 10{50}  201(68; 30186 "C(°F)

—# Temperature SHAZETB

¢  Ambient temperature sensor

This sensof transforms the value of ambiept temy-
perature into a resistance value, which is put into
the automatic amplifier.

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

¢ Defroster duct temp, senscr, ventilator duct
temp. sensor, floor duct temp. sensor

Each sensar transforms the value of cutlet air tem-

perature from each duct into a resistance value,

which is put into automatic amplifier.

(The specification of these sensors is the same as

for in-vehicle sensor.}

*  For the location of these sensors, refer to
AIR FLOW AND COMPONENT LAYOUT
— Auto A/C (Component Layout).

e Sunload sensar {Photo diode)

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)

Defraster nozzle

SHAZ99B

¢ Powerservol &2 PB.R,1&2
(P.B.R.: Potentic Balance Resistor)

The power servo varies its stroke depending on the
vacuum or atmospheric pressure led through the
D.5.V.V. for controlling the air mix door, The
P.B.R. is a wvariable resistor interlinked to the
power servo, and the air mix door position
{opening) infermation is input into the auta ampli-
fier in terms of resistance value,

Pawer servo 1
Powear serva 2

SHA310B
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DESCRIPTION — Air Conditioner (Auto)

P.B.R. 1
Résistance betwean
terminals (1) end (3
k) /o 1.5~ 17
! /
£
¥ 06 ~06
T
0 5100.20) 10 (0.39} 20 {0.79} 20{1.18)
Powear serve strake [mm {in)] —w=
SHAG10B
P.B.R. 2
Rasistance batween
terminals (1) and &
kel
I .
X
z =
g -
= i
o a
& -
o
¥
T T ]
o 10 {0.39) 20 30 (1,18}
0.79)
0.7 26 (0.98)
Power servo stroke [mm {in)] —— SHAIDIE

Alrmix2  Alr mix 1

SHAGT1E

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

e DS V.V. (Double Solenoid Vacuum Valve)
D.5.V.V. can drive the power servo, because |
transforms the electric signal from automati
amplifier into vacuum pressure or atmaospheri
pressure,

Innar structure of L.V Y,

From atmosphere — g il

From veCuum $SCOTCE |

To pawser

SEIv0 - ‘ :-:
From atrnosp

BHAZEY



DESCRIPTION — Air Conditioner (Auto)

Pawer serva 1 3]

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

Signals from tempeareture

setting switch and

SeNEOrs

g Automatic ampiifier

Comparison

To vecuurn
SOuUrce

5/v9
DEvVI

L

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.5.V. V. according to the results of comparison,

SHA288B

CL: Solenoid valve is closed
QP: Solenaid valve is apan

AlR MIX DOOR CONTROL

HOT | oLp [ C9LD
side side
Air mix S/v8 cL cL ap
door 1 QOperation S/ oP CL op
of solenoid
Air mix | valve s/va cL cL oP
door 2 S/VE op oL o
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DESCRIPTION — Air Conditioner (Auto)

2. System operation of air mix door contral

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

Burgmatic amplifiar Q

Datroster cutt tOMBaaiure semor
WV\ DEVVY
Ventitetor duct temparaiure sensor
g H
: £ TILR
o
Fiaar duct temperatons Binor § =
AP . g E ;
[}
H E | a g -
Inaehicle temperapura sensor (head) E = % 3 %
4 g ] * E g
2 & 2 P R+ DEVY2
Inyehicle terrparature smaes doolh L4 g E g
A 3 p STIN
3k E
Sun load sensar S rie r'mﬂ):\
AP -
Amnbient temparal s 1wnior
AR GNO
PER1
Notee: 1. A/D Commrsitt means conversion from anaiog agral 1o digtal
signal
BPR2 2 AN gl far air s doors.

The temperature setiing switch in this control
system inputs the setting temperature signal to the
autc amplifier.

The in-vehicle sensor, sunload senscr, ambient air
temperature' sensor, and duct temperature sensar
also input the resistance value signals respectively
to the auto amptifier corresponding to their con-
ditions.

Receiving these input signals, the auto amplifier
calculates the desirable air rrix door position and
causes the air mix door to move 10 the calculated
position from its actual position detected by
P.B.R. 1.

SHAZ90B

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.5.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 voltage 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 pasition detected in this way coincides
with the position determined by the control unit.
The DL.3.V. V., and the power serve stops operation
once coincidence is attained.




DESCRIPTION — Air Conditioner {(Auto)

INTAKE DOOR CONTROL
1. Compaonent parts

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

» Intake door actuator

Intake box

Intaka door actuslor

SHAZISH

2. Systern operation of intake door control

Black Black

Black acwator

System Operation {Intake door control)

Intake door

5/V3
&

c =
oo &
—f@ L £83
28
=
—r—  |i%
(=3

Auaromastic amplifiar

« Soienocid valve {Air valve typa)

Air valve structure

To actuator

Valve

To vacuum
saurce

—

To atmasphare 4aw .}

Filter —’/

\— Plungar

Ngeuums | Actuater Atmos-
sw| source side phare side
oN O )
OFF [ T—
SHAZO0ZR
QOuiside air
1nside - q
air & Invake doar
i L
B/V3 Siv2
Inside air OPEN OPEN

Setting tamperatura

signals from sensors Partiat oPEN | cLOSED
putside alr
Outside air CLOSED | CLOSED

SHA3038
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DESCRIPTION — Air Conditioner (Auto)

The intake door is switched in order to introduce
the inside air, partial outside air, or outside air at
the positions already memorized in the auto ampli-
fier corresponding to the angle {opening) of the
air mix door 1 which is automatically temperature
controlled. The relationship between the angle
{opening) of the air mix door and the intake daor
position is as shown below.

A/M doai 1

SHAZ04E

System Operation i,'

QUTLET DOOR CONTROL

1. Component parts

QOutlet door control system consists of the parts
shown below,

11 Detroster door actuator

2) Ventilator door actuator

3) Defroster and floor door actuator

4) Solenoid valve 6, 7

B) Sunload sensor

6) Ambient ternperature sensor

77 Automatic amplifier

System Qperation (Intake door control) (Cont’d}

Condition 1: Outside tamparelure is 10°C {18°TF)

higher than set tamperature Outside a
Partia! outside air
[ 1
Inslde air ! :
I
[ [
1 1 ! :
+ ; —
(-1} -7 [a.25) 11176}  {de
AjM door 1 angle (Opaning anglel: se1ting value
Condition 2: Excapt for Candition 1
Qutside gi
Pariial vutside air
T T
| 1 | !
| | | 1
| [ 1 )
1 | ' |
1 T T y
—11 -7 426 1178  (deg
A/M dootr 1 anple (Opeming angle): ssiting value. 544301

Outlet door control)

Actuators

Ventilator do
actuatsr

actuator
Defroster door 2,
flogr goor
potuatar

SH AJ4C
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DESCRIPTION — Air Conditioner {Auto)

2. System oparation of outlet door control

Defroster door aztuator

Defrostar and floor door actuator : Fl
Vacuum
-
SCUrce
SV 17 SiVE

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

/‘ Ventilator door actuator

Automatic amplifier

@

The ogutlet door is switched toe HEAT, B/L, or
VENT at the positions already memorized in the
auto amplifier, corresponding to the ambient air
temperature and sunload.
Conditign: Very Tine In midsummar

| Sunioad: Approximately D.768 kW

(860 keal/h, 2619 BTU/MAYm?
10.0713 kW (61.3 keal/h, 243.2 BTU/h)/sq f1] )

VENT
|
) BfL 1
: R
. HEAT 1 i |
| ' . [FOOT+DEF) ! : :
| | ! t ! L
T T T 1 T T
—11 =10 —B 11 13 hi)
{12} 114} 118} {621 (EB) {59}
)] @
Ambient air tamperature °C (°F)
SHARODE

Ambient Sunlogd
temperature sensor Sensor
SHAZ2918

The relationship between the ambient air tempera-
ture and outlet door is as shown below,

If the sunicad increases, points ) and @ are
moved in parallel direction to the arrow by the
distance corresponding to the increase in sunload.

Condition: Mo sunload

| YENT
|
| BIL 1
1 | | [
i HEAT ‘ ! [
I [FOOT + DEF) ! '
I | | ! |
+ . ; F } |
-1 1] 1 16 18 20
1301 I2) (34 6H 641 168)
«— [ «— @
Aminent air temperature "G (CF)
SHA801B
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DESCRIPTION — Air Conditioner {(Auto)

AIR FLOW VOLUME CONTROL

1.

Power transisior is added to the component parts
of air mix door contro! system,

Component parts

& Power transistor

Power transistor varies blower speed automaticatly
according to the signal from automatic amplitier.

Fan control amplifier
{with power trangistor)

intske box

Blower motor

SHAI188

System Operation (Air flow volume control)

2. System pperaticn of air flow volume gontrol

The auto amplifier computes signals from th
setting termperature switch and sensers that com
pose the air mix door control, and sends the cor
trol signal voltage (ViN: 0.6 to 4 V) to the powe
transistor.

The power transistor amplifies this control sign:
voltage to change the voltage (Vi) fed to th
motor terminals, Accordingly, the air flow is cor
trolled automatically. With the manual fan switch
the voltage is fixed at 5.0V (VENT) or 5.5
{Except for VENT) for LO, and at 12V for H
positior.

Temperature To battery Blawer ralay o
foteing switeh T AT Dutput specification
signal of '@ o
SENEOrE (:p-——-_fﬂ'ﬁﬁ'\_ 14
ACC power source : 12
16A 164
| ovtpoting control ( 4 10
| Crutputting cantrol '-ﬁ /
| signal by signal of 2, .
| sensor . /
I Blawer fan a8
! mator E /
| 5, |
| ™~ 3 ‘7T
| 5o —
' ’ 06 1 2 3 4 V)
g
j_AutDmatic amplifier § Voltaga of cantralling signal WINJ_'.'

SHABOZ




DESCRIPTION — Air Conditioner (Auto)

3. Specification of air flow volume controt”
{Automatic control)
&  When "AUTO switch is ON¢

The air flow volume control voltage is determined
according to the difference between the objective
teamperature at head level and the actual room
temperature at head level. This voltage varies
within the range of 5.6V to 12V, .

The VM max is determined according to the
difference between the ambient temperature and

objective temperature, and this wvoltage varies

within the range of from 9V to 12V,

VENT

vmivl

VM max

L] 1
-]
kS WM min |
Z ] SR
o + 1 + — t
Z -B{18) -1 (30} -0 (32) 1 (340" A (ae)
§ Objaclive tamperaturg for heat — MHeard tamparatucs
E
B8 I‘ Vi minvoltsge - - — _ _ B5Y
o
E Speciicahion of Vi max
g. VMV
X 12 Vi max
9
T
=45 {49} vl32) 88 e FE)

Ambienl wmparatyre — Obigctve tamperaturd

sHAZ10B

[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 VA max varies within the range of 8V 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 Vp min voltage is fixed at 8V, According-
ly, the control voltage varies within the range of
BY tu 12V,

B/L, HEAT
whalvl

o Vi max
ki 12
H
a
£ ] *ci°F)
A : L
£ -8B 1300 0431 1 (38 B (a6}
E Avirage rogm tefnparature ~ Dbjactve wemperaturs
=
< [ VA min voltage— — — — g —l

SHa3118

4, Compensation of air flow valume
when sunload exists

In order 1o compensate for a change in room tem-
perature dependinlg on whether or not the sunload
exists, the air flow velume is gorrected according
to the following diagram.

In VENT ............. Vamin: 56to 7V
Except VENT ... ....... VM min.6to7V
{1n both cases, the upper limit of compensation
is 7V, )

VM max is the same as when no sunload
axists,

If the DEMIST switch is ON, compensation of aiy
flow volure by sunioad does not sccur.

All mode

W)

[ ] L]
YENT . Fired tamperaiura of head CF)
— HM@ag temparature
Except VENT ... Awverage rogm temperature
— Fixed temparature

3 WM ik
o

=

2

)

2z Upper imir
5 y af WM min
= No sunjoad MM N J v
g | |

ﬁEi -8 118} =1 (301 0§ (32 1134 8 (46}

2

=

£y

SHAZ292B
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DESCRIPTION — Air Conditioner (Auto)

CONTROL AT STARTING

1, Component parts

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

¢ Water temperature switch

Water temparature switch
—

L Water cock actuator
/ \ |/ f 'r/_d?

SHANZE

Specificauon

1
Mara than 25 {77}

40:35 (104:6.3)

— = Water termperature " C {°F)

FHA253B

System Operation {Control at starting)

Systern operation of control at starting

& 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)

o Curve @ means that the coolant temperature
is below 40°C (104°F) and the room termnpera-
ture at foot tevel is only lower than the objec-
tive temperature,

{Example: When sunload exists in winter)

¢ Curve (3 means that the room temperature af
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 cantrolled by the outlet
door control signal.)

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

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

VM (V)
i @ Vi mex is decided by [ambient
§ 18c, temparature — objective temperature]

Sat VENT | /  [set HEAT \,

“— Qutiet temperature
4 of {loor noz2zle
Set DEF (30°C {BE°FH

Water tempersture [40°C (104°F)}

- Maode

SHAZ13E




DESCRIPTION — Air Conditioner (Auto)

System Operation (Compressor, water cock control and

compensation for ambient temperature}

COMPRESSOR CONTROL
« "ECON" mode: OFF
a Except for "ECON" mode:

Ambient temperature Control
More than 0°C {32°F) ON
Lass than 0°C [32°F) OFF
ACT battery
1G3N battery Ambient )
temperature
sensar
GND
Comprestor Il
refay Low-pressure switch .
L Autamatic
@ amalifier
m Caompressor
1
SHA294B

WATER COCK CONTROL

When the ambient ternperature is lower than the
ohiective temperature, the water cock is kept apen,
In other cases, the water cock is opened cr closed
at the position already memaorized in the auto
amplifier corresponding to the opening angle of the
air mix door 1.

Open

Closed +

-

AW doar 1 angle

deg.)
8 (Setting vaive)

-

SHA314B

Watar cock actuator

)

AGC battery

1 3]
ANTO
Compytation
— of AiM Temperature
opening | setting
degree ™ switch
YVacuum tank Autorratic signals of
amplifiar sensors
L
SHAZG5E

COMPENSATION FOR AMBIENT
TEMPERATURE

In the temperature control system, the head-level
and footdevel objective temperatures are compen-
sated for a change in the ambient temperature,

For example, when the setting temperature is 26°C
(77°F), and if the ambient temperature is 0°C
(32°F), the foot-level objective temperature is
compensated 1o 30.5°C (B7°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 tha setting temperature 5 26°C (77°F)]

Obhjectwe temperature

[FcFFY
Obiactive
wmperalure for 32
feot  a16 (88} (90}
30.6 (87}

™
30 (86)
2 iBM +._|28.5 @3

Oblective temperature , {B;;\'-
(avesage temperaiure) 26.5 (B0} >
Qbjective tamperaturs 28 t'{m

for hesd :

B P—

-20 -0-5H ¢ 10 20 30 4ID
(-4} {14}1i23)(32) (B0} {©8) (BE) (tp4)
Amuijent temperature [°C CF)]

SH ARG
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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,

Eixed temparatura °C *F) |

—3{—4) @ +2 (+4)
AN
33.5 (82) w1 (=2 .
T 1 32 (325 10) o -~
31.6 (89) +2 (+a) 901N
——30. 305 187}
i88) Fixed temparature
7B forfest 285 (83)
1321 :
2¢ 5 (BQ) )
-2 I"‘”IJQJ 0
24 246 (76} !
{?5] .i Fixad tempeoratura
| : for head
| N L] T T T T

-20 10 -5 90 10 20 30 40
t—4  (14) (23}{32y {56) |68l {861 {164)

Ambient tempersture " C (*F)
SHARDAB

Fixed tempsrature "C {°F}) !

-2 t_‘“ @ +2 (+4)

—1 —2)

1 (g 2 1 {+2)
32
31.5 (89} (201 %05 (&)
—_— 5
28.5 {85} ‘ ?:E‘;‘ Fixed temperature

for head 28.5 {83)

2
I \;
265 (80
NN
|
]

179} 2
24 24.6 (76}

{75) | Fixed temperature
I | for test

' [
-20 -10-6 0 10 20 30 40
(—4] (141123 {371 50} (6B)  (B&} {104}

Ambignt ternparature "G (CF}

SHASQOBR




DESCRIPTION

The self-diagnosis program is used to locate trouble
and is composed of the following two steps:
Step 1......... Inspection of input systemn
Stepd . ........ Inspection af output system

Diagnosing test connector

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

Test cannector

Stap 1 {Innur Sten 2 tﬂuwul

Sy ST ISR G0} syseam (nspecliont
HEJigan
sak EIE‘.-E;

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 itam No of input system
with figure during inspecting

-8+
when increasing No, @ Ha
{0~+1-+2) =

Changing input systan — SET : o

e inspect TEMP = S
wnen decreasing No. @ CE C
(16~ 14— 13}

Displaying with figure if detectad value isS
reggonatla or mot

SHAS93E

Air Conditioner (Auto)

Function of Self- diagnosis of Trouble

Dizpla
IN?:- v Item of input signal Parts to be checked

Temgperature of inside In~vthicia sensar (foot)

0 gir lemperature sensor
{foot)

1 Temperatiure of in-vehicie | |n-vehicle sensor (head)
sersor {head)

2 Tamperatura of floor Floor dect tamparature
outlet $an507

a4 Tamperature of vantitatar | Ventilator duct
outlet temaeraiure sensor

4 Termnperature of defrostar Defroster duct
outlet tBmperatura sensor

5 Watar temperature -SW, Waler temparature SW.
chisplay ON-OFF

6 Sunioad Sunload senser

7 width of objective Set temp, adjuster
temperature

a Position of A/M docr 2 PBR, 2

9 Position of A/M door 1 PBR. 1

18~ 15 | No meaning No meaning
STEP 2 INSPECTION OF QUTPUT SYSTEM

e Whether the parts of the output system are
operating narmally according to the predeter-
mined pattern can be checked bvlapplying a
hand to the cutlet door, observing the air flow
indicatar, 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 sequentially,
moving between stroke ends or changing ail
positions.

Operating parts

1. Ajr mix doar 1 and air mix deor 2 isame
motion)

Outlet doors {All mode}

Intake door

Water cock

Compressor magnet clutch

Blower motor

o WM

HA-87




AIR FLOW AND COMPONENT LAYOUT (Auto)

Air Flow
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AIR FLOW AND COMPONENT LAYOUT (Auto)

Component Layout

Sunload sensor




LOCATION OF VACUUM COMPONENTS (Auto)

Actustor {For ventitator door)
Actuator {For defroster door 1)

Actustor (For flaor
door snd defroscer

Power sarvo 2
(For air mix
daor 2}

J(f (AL
\
" D.SV.Y. D.5. V.V,

Turbacharged modal

Vacuum tank

Vacuum putfip motor

SHAGRE



A/C PERFORMANCE TEST (Auto)

Performance Chart

TEST CONDITION

Testing must be performed as follows:

Vehicle location; Indaors or in the shade {in a well ventilated place}
Ambient temperature More than 14°C (57°F)
Doors: Closed

Door window: Open

Hood: Open

SET TEMP. switch position: Max. COLD

Auto switch position: A/C (Ventilation mode}
Recirculation switch position: RECIRG. 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 885 {L/B) and BB6 [BR/W) terminals of check connector with jumper wire.

TEST READING

Recirculating-to-discharge air temperature table

Insidae air {Recirculating air) at blowar assembly inlet
Discharge air temperature at center ventilatar
Relative humidity At termperature *c(®F)
"% ‘C°F)
' 20 {68) 3.0-5.0 (37 - 41)
25 ({77} 5.5-8.5(42-47]
50-70 30 (86} 10.0 - 13.6 (50 - 56)
35 (95} 14.7-18.4 (58 - 65)
40 (104) 19.56-23.2 167 - 74)
20 (68) 5.0-7.0(41-45)
28 (77) 8.5-11.6{47-53)
70 - 50 30 (86) 13.5-17.0 (56 - 63)
35 (95) 18.4-21.8 (66-71)
40 {104) 23.2- 26.8 {74 - BO}

HA-91




A/C PERFORMANCE TEST (Auto)/PIPING (Auto)

Performance Chart

Armblent air temperature to compressor pressure table

Amdbient air
Low pressure {Suction side) High prassure {Discharge side)
Relative humidity Air temperature kPa {kg/cm?, psil kP tkafern® | psi)
% “C{°F)
20 (68} 59 -981{0.6-1.0,9-14} 786-882 (7.7- 9.1, 109 -129)
25{77) 78-127{0.8-1.3,11- 18} 883 - 1,030 (3.0-10.E, 128 - 149
80 - 70 30 (86) 58 -167 (1.0- 1.6, 14 - 23} 1.010- 1,187 {103 - 12.1, 146 - 17
35 (95) 118 - 186 {1.2-1.9,17 - 27} 1,138-1,334 {11.6-13.6, 165 - 19
40 {104) 137-216 (14-2.2,20-31) 1,285-1,510{13.2- 16.4, 168- 21
20 i88) 98- 137 (1.0-1.4, 14- 20} 883 -1,020 (9.0- 104,128 - 148
25 {77} 127 - 177 ¢1.3-1.8,18- 26) 1,030 - 1,177 {10.5-12.0,148- 17
70-90 30 (86} 167 - 216 (1.6- 2.2, 23 - 31} 1,187 - 1,344 {12.1-13.7,172-19
36 {95) 186 - 265 {1.8- 2.8, 27 - 37) 1,334 - 1,630 (13.8+ 15.6, 183 -22
40 (104} 216 -304 (2.2 - 3.1, 31 - 44) 1510-1,736 (154 -17.7, 212 - 26
a. The pressure will change in the following b. The temperature will change in the folloy
manner with changes in conditions: manner with changes in conditions:
+ When blower speed is low, discharge pressure When the ambient air temperature is low,
will drap. autlet air temperature will become low,
®» When the relative humidity of intake air is low,
discharge pressure will drop.

Refrigerant Lines—Cooling Unit

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

Expangian valve

Conling unit

[(J25 -3.4 4 - {1.0-12,7.9
0.25 -0.35, 1.6-2.6)
O 10-20

Suction throttle valva ‘ o "o 20.7.18
7.4-98
(075 -1.0,5.4-7.2}

[T Nem ikg-m, frib) o
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A/C ELECTRICAL CIRCUIT (Auto)

Schematic

1IGNITION $SWITCH
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A/C ELECTRICAL CIRCUIT (Auto)

Wiring Diagram
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CONTROL UNIT

% ILLUMINATION

Lamp

Wiring Diagram (Cont’d)

A/C ELECTRICAL CIRCUIT (Auto)

SHA123C
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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
ASCY [Systern  Qperation {Air mix door
control)].

WATER TEMPERATURE SWITCH

1. Disconnect vacuurm 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
N
Refer to DESCRIPTION - AUTO “A/CH
[System operation (Control at starting)].

NOTICE

*» Do not separate the switch fram the water
cock assembly.

SUNLOAD SENSOR

¢ (Check the operation of the pointer of the
micro-ammeter when peinting the flashlight
toward the sensor and turning it off and on.
Refer to DESCRIPTION — AUTO “A/C”
[System operation {Air mix door coptrol}] .
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LOCATION OF A/C ELECTRICAL COMPONENTS (Auto)

- Compressor relay
/—- Vacupm pump relay

— Receaiver
\ drier

% Foot temperature _/
\, sensor

PBR.2 -

f <
| Solenoid

J" valve bracket —
PBR.1_

Inwvehicle temperature sensor

ACC relay
Blower relay -
70
Turbocharged model
Condenser fan 7

\ - it i g \ 5
: e 8] SR S
motor relay ;E—j :\;{&1 % b: ._.\‘.._
— T RAT by e\
|!| ll‘| -I ¥ 1 — I ‘_r‘j § f:%\ ._i }; =
\ ; b ik |_

i
i

\

\- Fusible link holder
Vacuum pump "~

motor

Auxiliary —
driving lamp .
__—"-h——/

Non-turbocharged model
1 eThom L2 IR |
PR e solenoid valve
—alif - Ve -

I
B -
;‘-_'-

SHA996B
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LOCATION OF A/C ELECTRICAL COMPONENTS (Auto)

Diagnostic Procedure

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

A.T.C. normal operating condition Trouble diagnosis
(A) Ignition key ON {1} Check if the power supply is connected to the control
{a}) SET and AMB temperatures are indicated on amplifier.
digital meters. {Air flow indicator is not {2} Check if the body ground terminal of the contral
lighted.) amptifier is connected to ground.
{b} With blowsr OFF, automatic temperature If items (1) and {2} above are all normal but itemn (a) at
“eontrol aperates in ram pressure temperature left is not normal, the control unit is faulty,
control mode. When the ram pressure temperature contrad or mode
control is faulty with A/C switch OFF, use the self-
diagnosis program.

{B) Mode SW (AUTO, DEF) ON

{a) The outlet mode is determined according to the {1} Items to be checked when mode control is abnormal.
ambient air temperature and sunload. (a}l Ambient temperature sensor
* If the engine cooling water temperature is low {b) Sunioad sensor .., Perform self-diagnosis of input
when starting the engine, the system is set system.
temporarily in the start control mode. {¢) Air valve, actuator ... Perform seif-diagnosis of
Example input & output system.
© Low Tu and Low Tw — Start in DEF mode (d) Check harness connectors.,
© High Tu, Low TL and Low Tw —+ Start in {2} Checking procedure when start control is faulty
VENT mode {a) Water temperature sensor
Tu . ... Head level temperature th} TdL sensor
Tu . ... Foot level temperature ey Tu, Te se'nsors L
Tw . ... Engine caoling water temperature Perforarn self-diagnosis of input system, _ .
{d) Air valve, actuator .., Perform self-diagnosis of
input & qutput system.
{e} Check wiring and harness connectors
{b) 1f ambient air temperature is above 0°C (32°F) {a] Ambient temperature sensor .., Perform self-
in A/C mode, COMP is ON. diagnosis of AMB temperature indication and
input & output system.
{b) Harness wiring and connectors
{1} In economy mode, comp is OFF, {a} Air valve and actuator

{b) COMP Magnet clutch
Pertorm self-diagnosis of input & output system.

{2) DEF SWON

(a) In DEMIST mode, air comas out of {a}) Air valve, actuator
FLOOR and DEF. {b) Blower speed
Lo: 8V Perform self-diagnosis of input & output system.

Automatic temperature control and REC
switch are refused.

{b} In DEF mode, air comes out only from {a} Perform self-diagnosis of input & output system.
DEF. Manual Lo is operable,




LOCATION OF A/C ELECTRICAL COMPONENTS (Auto)

Diagnostic Procedure (Cont’d)

A.T.C. normal operating condition

Traubfe diagnosis J

{C) TEMP SW change
{1) Air cutlel ternperaiure varies with a change in
set temperature.

{2) Blowar speed varies with the gt temperatura.

{3} W/C operation and intake mode vary with the
set temperaturea,

fa} To,Tu, TdL, Tdu,Tdd, Tw, Ze, Ta ... Self-
diagnosis of input system
{b} PL,Pu ... Self-diagnosis of input & output system
el Air valva, actuater ... Seldiagnosis of input
& cutput system
{di- Check wiring and connectors.

{a) T, Tu
{o} Fan control system
Perfarm self-diagnosis of input & output system,

{a) Air valve and actuator

{For control of intake door)

{Far controd of water cock)
Perioem seif-diagnosis of output system,

{0} manual SW operation
{11 Blowar spsad Is set at Hi or Lo by blower Hi-Lo
switeh.

{2} Air intake mode is changed 19 REC mode by

{1) Fan control system
Parform self-diagnosis of input & output system.

{2} Air valve and actuator

"REG 8w, {For contral of mtake door)
Perform sel-diaghosis of input & output system.
Mote: TdL .... Floor duct temperaturs Zc ..., Sun 1oad
Tdw . ... Vent duct temperature Ta ..., Ambiant ternperature
Tdd . ... Def, duct temperature PL..... Position of Feedback potentiometer {floor side)
Pu ..... Position of Feedback potentiomietar {ven side)

{1) Diagnosing functions

The diagnostic program facilitates detection of failed points, and permits diagnosis in the following twa

_modes:

{8} Input system inspection ............ e
{b) Input-output system inspection ..........

Inspection of sensor and potentiometer (Step 1)
Inspection of actuator, W/C, COMP, and blower motor
simultaneously with inspection of item (a) {Step 2)

Shown below are examples of efficient use of this diagnostic function.

*

“Input system inspection’” permits \nspection 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 pot a device is normal according to the data obtained.

I'n “Inpat & output system inspection’, the specified control veltage 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 ar not can be
determined by c¢hecking 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

CHECKING PROCEDURES FOR INPUT
SIGNALS

i. To

perform the

input  system
connect pins BB8 {Y} and 895 (L/B} of the
test connector (7A), as shown. The connector
is located under the right side of the instru-

inspection,

2.

3.

Turn the ignition to "ACC” position and press
the "ECON/AC" button once.

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

ment panel. ff-ﬂ'.ir'ii’.ﬂf i
= \_‘:,-. = ::__.:; % /
=N = -
Tt % When Dl [k
increasing Na, i F:
F = -
Tast connector Z é G—+1-2) sEv <F
! Intaka box - TEMP
' E2 whon ' F :
E= decressing No. 751" "y
Z e ==
. =
- . . H SHADISB
A1 24 % WRTe
Results {Ambient section)
 Step Unit to be checked et
No. _Carract Incorrect
0 In-vehicle sensor (foot levei) ITE) o All other fi
: other figures:
1 In-vehicle sensor (head level) (Tu) ' | Indicates the approximate —17 {2} indicatas open circuil.
2 Floor duet sensor (T4l) 2 temperature at the location of the B3 {181} indicates short ¢ircuit,
3 Vent duct sensor (T o) 3 sensor. Proceed to Step (B2},
Page HA-11D,
4 Defrost duet sensor (Tdd) 4
Water temp. under 40°C (104°F) _
. =—171(2) Afl others: Refer to Step (B3),
3] Water temperature switch (Tu) 5 |warer temp, over 40°C [104°F) Page HA-110.
=83 {141)
0 {32} no sunload No change; Refer to Step (B4},
8 Sunioad sensor {Tc} 6 40 (104) high sunload (Note 1) Page HA-110,
S P . . Varies from actuel temp. dif-
7| Qoeie ompraursadusing 7 | Set wmasretre st €0 il otr o S o4
T Page HA122Z,
g Po_tentio balance resistor g Varies in the range af approx. 40 10 | Ne variation:
{(Air mix door No. 2} approx. 20 (approx. 104 to approx. ! Impraper variation:
Potentio balance rasistor 68}, (Must perform output system | Refer to Step (CO),
9 {Air mix door No, 1} 9 diagnosis to read variation) Page HA-112,

NOTE 1 Values changs graduaity while simulating sensdr with indandesent lamp,

NOTE 2:

Values in [} indicate °F.

0
0-64 (32147}

(32) —@+Me1m

32 {96}

Set Temp, Adjuster




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.

CK — Reasonable ambient temperature

~49 [—-66]* : Open sensor

B3 [181] . Sherted sensor

*Figuresin [ ] indicate degrees Fahrenheit.
{U.5.A, model}

—- Inspection of Qutput System

CHECKING PROCEDURES FOR OPERATION
OF ACTUATORS ' '

1.

Te perform the obutput system inspection,
conncet pins 889 (L/Y), 888 (Y} and 885
{L/B) of the test cormector (A, as shown.
The connector is located under the right side
of the instrument panel.

SHA2EC

2. Start thé engine and press thé “ECOMN/ACY
buttor,

3. Theck 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.

1) By digital indicator
When checking air mix dgor, set indicated
number at 8 or 9 in SET section by pushing
SET TEMP. buttan as shown below and read
the displayed value in AMB section.

Displaying the itam No, with figure
during inspecting 7

- @ + /
Whan increasing No. ==
g—+1—+2) J‘E' H - =
- L
Changing itam No. __ SET : B SET
10 nspect TEMP -
. - i
VWhan decreasing Ma. E o -
ns—14—+13) AMB
"__‘—é
|
Displaying the result of check. k

It should be much valua in test chart,
SHADMNC

2} By air flow indicator.
=) [&][%)
>

SHAQOZC

- Checki it di
ecKing mHems are 5
DD played in the indicator

D - - during inspecting,

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

HA-101




SELF-DIAGNOSING SYSTEM OF TROUBLE (Auto)

Inspection of Output System (Cont’d) : -

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

Stap Mo.
Chacking fitem Progedures of confirming uperation Termungl |
1 2’ 5 Fl
& Position of air mix door 1 Fult -
Hot !
Air mix o
door 1 \F:::F w= | 832 (W/R
1Uppar) BEI (W/Y
FR.R
item No, 9 approx . . .
Obyactive display value 104% {AD) 1047 (30) 867 {30) 487 (20
(o8]
® Position of air mix door 2 Fulf N
Hot ]
Arr mux
door 2 g::;'d 4 - 8B4 1W/B)
{Lower) . . BBS 1W¥/1|
P.B.R. 2 .
Itern No B R_: BPProx. . . .
{Objective display value o 1047 (40) 1047 140 86" 30 ) 587 120)
* Arr flow indicator DEF DEF/VED
#® Chack each outlet by hand, VENT - gg;r;*{:f‘:
02 Gutlet ] FOQT
BfL+ , i Opens/ Cic
CEMIST 286 (A)
8 Ajr flow indicetar
i BEC. -
03 Irtake ® Look at the intake door spring Parltsl";ﬂ 889 (R/L
daar REC | J - BBI (A/G
Fresh sl ~
& Air llow indicator
Water # ook at the water cack position and Qan i
04 cock check temperature by hand, 554 (G
QOFF+ S
& Air flow indicstor
o5 | Compressor # Chaeck operation of the magnet - -
' cluteh clutch, 567 {v/]
OFF -
. D -']- I-‘D o>
Display = o N ‘-
Note: ® Value marked " is for U.S.A, model,
® The letter in [ ) indicates lead wira color,
& |If approx, +7 deference axists between-indicated value and the value in test chart, this is normal,
® Location of components ts shown on page HA-B0, HA-97,
SHAO
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SELF-DIAGNOSING SYSTEM OF TROUBLE (Auto}

Inspection of Output System (Cont’d)

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

Stap Mo,
Chatking itam Procedures of cordirming oparation Terminal da.
1 2 3 4

® Aurconditioner operation indicator 12 (W) 4 - g;‘?‘";g]mlw

08 Blowsr : Touch with Euch.oullﬂl by hand. 854 - Swgnal for

: maotar Measurs the applied veitage of motor. 6 amaunt of

. air
4 568 (G}
Mote: The letterin { ) indicates lead wire color,

5HABZ08

Measurement of blower motor apphed voltage

&, N
))) TN

Blower motor
|

J

i U A

c6a[a52
578566

SHAOQDAC
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TROUBLE DIAGNOSES (Auto)

|
il
CONTENTS

Circuit for trouble diagnoses .. .. .. ot e e HA-106
AUTO ASC syStem QiagmOsis . .., . i e e e e e HA-108

{AD) Check to see if SET AMB, temperature is displayed when ignition switch is set
10 ACC, or when engine is FUNRING . ..o v vt on it innvne v innonieer e HA-108
ITput system diagnosis .. .. ...t e e e e Cev e e e e HA-110
{BQ) Iroperative iINPUE SYSTEIM oo 0t o e et i e e i HA-110
OQuUtpUL SYSIEM QiagROSIS . o ot ot e i e e e e e HA-112
1) Inoperative air MixX dOOr . . . ..o e i e e e e e HA-112
{CO} {input & -output system: Check O-1 forproperoperationm .. .....c.oovr o s HA-11Z
2) Doors, water cack and comprassor diagnosis .. ... . . e i it i HA-114

(DO} Check if 12 volts are present at terminal 867 (SB) W|th connector @ inplace ... HA-114
(EQ) Check if 12 volts are present at terminal 561 {SB) when connector {3 is

ot o] 1=y 11 [ HA-11E
(FO) Check if 12 volts are present at lead wire (OR) of air valve Iocated on
VACUUM BaNK . . i e e e e e HA-116
{GO} Check if 12 volts are present at lead wire {L side) of air canditioneér relay
jocated in engine COMPArIMENT .. .. ittt e it HA-117
3) Blower Motor diagnosis . . ... .ttt e e e e e HA-118
(HOY Conduct self-diagnostic checks on input & output system .. ... ............ HA-118
Automatic amplifier diagnosis . ... . L e e e e e e HA-120
1) LCD {Ligquid Crystal Disptay} or LED {Light Emitting Diode} does notglow ............ HA-120
(10) Do LCD s 0r LEDY S QlOW . ottt ie it e ottt e ittt aaa e et HA-120
2} Operating {Buzzing) sound isnotemitted. ... ... . ... . i i i e HA-121
(JQ) 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 donotogerate. .. .. ... . . .. . . iieiie e HA-121
(KO} 1s SET AMB. temperature displayed when ignition switch is set to ACC? . ...... HA-121
4) Erroneous display during inspection of the INPUL SyYStEM .. ..o v et ii e i e en e MA-122
{LO} Are all numbers except Step NO. 7 COPTECt? . ..ttt it e it n i eneans HA-122
5) Erroneous operation during inspection of the output system ... ... o v HA-122
{(MQ} Does air flow indication change properly? ... ... .. ottt inn s, HA-122
6} Escutcheon 1amp does not oM O .ot i ittt e e e e e e HA-122
Replacement of control subassembly and switch panelassembly . .. .. .. ... .. . it nn., HA-123
Blower continues 10 rotate in Hl mode ... .ot e e i e e i c e e e HA-129
Blower rotates onby in LO mode . ... . i e e e e HA-124
Blower motor daes not rotate . ........c.eiiveriiennne. ... e r e iaa e a e HA-126
Blower speed changes variably . ... .. i i e e e e HA-125
Mo air is discharged from vent outlets ... . . e e e HA-128
No air is discharged from floor QUEIELE . ... o it ot et e e e e HA-126
No air is discharged from defroster GULIBLS . . . . L. . L it ittt ittt e i e HA-127
Hot air is net discharged or outlet air temperatura dogsnotchange ... .. ... .. ... v ian.. HA-127
No cool air is discharged . ... .......... e e et e e HA-128
Cool air at foot level will not stop or is dlscharged intermittently ... ... ... . i e HA-129
Outside air is not drawn N0 COMPATTIMENT L . . .ttt ettt e ettt e e e e e HA-128
Discharged air is 100 GO0l e e HA-130
Discharged air is N0t G0l L .o . L e e e e e HA-130
Compartment is t00 N0t .. . ... e e HA-131




TROUBLE DIAGNOSES (Auto)

Compartment will not become warm
¢  Temperature of air discharged from floor outlets fluctuates
¢ [nwehicle temperature fluctuates
. Teﬁn;a?ratu re of air discharged from def. outlets en instrument panel flugtuates

TROUBLE DIAGNOSES GUIDE

.................................................

-----------------------------
.............

....................................

.............

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

® Power supply and ground circuit check for automatic ampiifier

(a3} l

SELF-DIAGNOSES (Page HA-100 to HA-103)

® |nput/output systerm check

O K. N.G.
(Malfunctioning ) Malfunctioning Malfunctioning
automatic amplifier input system QuUIPUT system )
v L i l
TROUBLE DIAGNOSES AUTOMATIC INPUT QUTPUT
BASED ON MALFUNC- AMPLIFIER SYSTEM SYSTEM
TIONING SYMPTOMS DIAGNOSES DIAGNOSES DIAGNOSES
{Page HA-124 to {Page HA-120 to {Page HA-110 to {Page HA-112 10
HA-132) HA-123) HA-111) HA-119)
® Malfunctioning & LCD or LED does & Ambient temp, & Ajr mix door
blower motor not glow, Sensor ® Air outlets
® No air from outlet ® Operating sound is ® |n.vehicie sensors ® Water cock
® Maltunctioning not emitted. ® Duct sensors ® Compressor
discharged air outlet ® Switches on switch ® Water temperature ® Blower motor
temp. panel assembly do switch
& Matfunctioning not operata. ¢ Sunfoad sensor
compartment temp. ¢ Erroneous display # FBP
® Fluctuating dis- ® Erroneous operation
charged air cutlet & Escutcheon lamp
temp. does not come on.

HA-105




TROUBLE DIAGNOSES (Auto)

IGNITION SWITCH

Circuit for Trouble Diagnoses
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TROUBLE DIAGNOSES (Auto)
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TROUBLE DIAGNOSES (Auto)

AUTO A/C SYSTEM DIAGNOSIS

(AD) Check 1o see if SET AMB. ternperature is displayed when ignition switch is set

/ to ACC, or when engine is rurning
E] 7 } <

/

0-0-04a0

* Tamperature irdicator
seetion SHA00TC
* Temperature indicator
section alone lights up
when ignition switch is
ON.

QK.

(a1) $

Check 1o see if air flow indicator glows
whean AUTCQ ECON A/C or DEM/DEF,
switch is pushed.

Q.K. N.G. (A5 *N.G.

{A2} Check to see if 9.0 volts

. . {approx.) are applied to
Faulty automatic amplifier. automatic ampiifier’s power
terminals {563, 565 and 787).

(A3}

Check input and putput
systems, using self-diggnosing
functians,

L

MN.G. - DK
(Ad) ¥

Check, repair and/or replace
if no faulty condition is fautty parts.

detacted in diagnosing
steps 1 and 2, check con-
nectors &3, &, &, @
ang (8, than firmly secure
thern before delivery to
the user.




TROUBLE DIAGNOSES (Auto)

?

Inspection procedure:

Befer to Connector arrangement disgrams ‘1) ta &0

shown in HA-1Q7,

1. Inspeetion of connectors (7) and (&), \ocaled
near the cooling unit, te heater unit connecring
5ECTION.

(1] Disconnect the connactor and check the

voltage at terminals 583, 565 and 787 on the

(Ag] O'K‘l (A7) L N.G. copling unit side. (Valtage must be greater
than 9 volts.)
Faulty AUTOMATIC Check harness and fuses,
AMPLIFIER Repair as required. 558
" /
Py

{Body ground] SHAD13C

(2} Check the voltage of terminal 354, (Voltage

must be O voit.)
2,

{1} If the result of inspection 1 above is no good,
check the fuse of 104 {ACC) and 10A {VB] in
the fuse box.

{2} |f the result of inspection 1 above is O K,
connect connectors (8 and (B) and discon-
nect connacior 4) on the rear side of the
control unit,

Check the voltage of

565 | ] |563 terminals B63 (GR],

565 (S8}, 787 (L/B},

787 |954 |955 | 924 {B) and 955 (B).

If it is difficult to check
with connectors (7)

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

@,

{1} (f the result of inspection 2 above is no good,
continuity of the harness between connectors
(T and (g) and connector &) is faulty.

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

INPUT SYSTEM DIAGNOSIS (Page HA-1GG)

Number:

* Numbers displayed on indicators.
When the indicator at Step No. 0
thru 4 shows only —17 [2], check

Canada model (BO} lirfe BG 1 {sernsor ground = OV],

[U.5.A. model]

INOPERATIVE INPUT SYSTEM

i

[Checks using self-diagnosing functions)

B1) l (82} (83) (84)
[Checks without using salf- # l
diagnosing functions] One of 0 thru 4 Faulty 5 Faulty 6 Faul

False amb. air tamp.
indication l

are faulty.

l

l “Tio

Ambient temperature F aurlty-senser terminal Water termperature sensor Sunload sensor terminai
sensar tarminal Open ..... -17 (2] terminal Open . .... 0 [32]
Openr ..... —49[-88)( | short ... .. 83 (181 Open . .... -17 [2] Short ... .. 102 [—42]
Short ..... 83 [181] Short . .... 83 (181] [Numkber changes
gradually]
SEE SEE SEE SEE
PROCEDURE PROCEDURE PROCEDURE PROCEDURE
No. 1 No.2 No. 3 No. 4

INSPECTION PROCEDURE]

v

if 8or9is faulty.

Refer to OUTPUT SYSTEM DIAGNOSIS

Refer to AUTOMATIC AMPLIFIER
DIAGNOSIS if 7 is faulty,

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

Procedure 1

(1)

{2)

(3}

If arbient display on the contral panel is faulty, disconnect the ambient sensor connector at the
front bumper, If the display is —49°C {—56°F) when disconnected and B3°C (181°F) when the
voltage side is shorted to ground, the auto amplifier and harness are O.K. Check the ambient sensos
for temperature-resistance characteristics. (See page HA-75.)

If the display does not change from —49°C (=B56°F} even when shorted, check terminal 864 fo
approx. b.0 volts with the sensor disconnected, No = faulty auto amplifier. Yes = proceed to step 3.
Check circuit 864 through to sensar.




TROUBLE DIAGNOSES (Auto)

Procedure 2

{A) |f display Nes. O, 1, 2, 3, or 4 are faulty, disconnect harness connector at the sensor location, f the
display is —17°C (2°F) with the connector disconnected, and 83°C {181°F) when the voltage side is
shorted to ground, the aute amplifier and harness are O.K, Check the sensor temgearature—resistance
characteristics,

{B} If the display does not change fram —17°C {2°F} even when shorted, check for approx. 5.0 volts at
the appropriate terminal of the auto amplifier barness.

MNo = Faulty auto amplifier Yes = Procead 1o (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 {1871°F} when the voitage side is shorted to ground, replace water temperature
switch.

{B} 1f the display does not change from —17°C {2°F) even when shorted, check for approx. 5.0 volts at
terminal 867 {L/R) of autn amplifier harness,

No = Faulty auto amplifier Yeos = Proceed to (Cj.
(C} Check circuit from connector No. 5 through ta connector @ .

Procedure 4
(&) If @ (32) is displayed with connector No. 17 removed, move vehicle into the sun and check for a
change in current value between male terminals B55 (BR) and 890 (L/B}. No change = Replace
2ensor.
* Under high sunload condition: If the output is on the order of 0.05 to 2.0 A and it drops to O mA
when the sunload sensor is covered, the display is nofmal,

STEPNO. | SENSOR TERMINAL
5&?"‘?‘ nas 0 TL 857 {(BR/Y)
® E 1 Tu 863 (BR /W)
| 1
:&J \‘S\_-—sn 235 2 TeL 858 {Y/W)
87 3 Tdu 8BGO (Y/R)
{Black: 16 pirs)
cmaeu 20 ping} 4 Tdd 889 (Y/B)

*2) Chack conneciors G (5) and t8; with ma control
wnit pulled oot as far as the gear shift lever,

SHAOQIBC
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TROUBLE DIAGNOSES (Auto)

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

1)
INSPECTION PROCEDURE — Ajr Mix Door
(CO)

Inoperative alr mix door

Input & outpur system: Check itemn Mo, O-1 for proper operation
" using self-diagnosing system {Refer to pages HA-100, 101.)

{C1}

N.G.

¥

858 {12V}, 871 (OW).
BAN) {L/B)
Figuresin [

Measure voltage at the following male terminals of connector @) .

) refer to standard voltages,

QLK.

N.G,

(c2) ¥

Disconnect connector (G .
Measure resistance between the following female
terminals connecting to connector (8) . Rosistance

0.K

should be approximately 140 ohms,
a) B67 {v/G)- 884 (W/B)
b) B67 (Y/5)- 835 {W/L)
c) 867 {¥/G)- 882 {W/R}

d) 867 (Y/G}— 8B3 (W/Y}

Q.K,

(C10) I

Check contiduity berwean terminals 867 (SB)
connectar (8 and male terminal 562 (SB) of ¢
nector AA) {connecting to connector &) ).
Check continuity between tarminals 868 (B/W)
of connector (8 and 861 of connector (5 |
Check continuity batween terminais 371 (L/8}
of connector (8 and 861 of connectar 8) |

]

N.G,

N.G

—1

{C11)

(Note 11 (C3) |

{ic4)

Faulty air valve

Connect cannector (8 and check for pressnce of
valtage at terminals 882, [W/R), 883 (W/Y}, BB4
(W/B) and 885 (W/L) while diagnosing input &
autput system. {(Voltage at each terminal should
be alternately 12 and 0V.)

Poor harness cannection

Q.

N.G.

v

* (Ch)

Measure valtage produced at terminal B89 [G/Y)

tiometer voltages)

and 870 (G/R) of connector (3) . {PL and PU poten-

(7

3 Loose screw

side,

0.K. [ N.G.
(Nota 2i o ic6) (Newe d) |
Check output from Faulty potentio-
air valves No. & and mneter(s)
No. 9 on power serva ‘T Broken cirguit

O.K.
(Note 4} (CBI

N.G,

v

Faulty air valve
No.4,5,80r 9

{C9)

Fauity link ar
DOWET SEIVD

(C12) +

Check continuiry at terminals 882 (W/R), 883 (W,
884 (W/B) and BBS (W/L) between connectors T}
and {5}.

N.G.

+

Faulty harness

0K |

'

Faulty control unit

{C13} (C14)
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INSPECTION PROCEDURE

Use layout of connectors (1) through @0 on page HA- 107 as an inspection guide.

{(Note 1) Check with engine running while diagnosing input and output system.

{Naote 2) Same as Note 1 above. Faulty input vacuum lina can be determined by fixed DEF mode.

{Note 3) Atter 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 potentiomater reading varies with changes in air temperature. If potentiometer reading
does not change, link may be jammed, power servo may not be installed property {laose screws,
etc.) or power servo may be faulty.

(Note 4) in a manner similar to Note 3 above, disconnect vacuum hose from air valve MNo. 5 or No. 9
and connect vacuum hosa {(on hand) to the hose. Suck air from and blow air into hose orally
ar by using a vacuum pump. [f air temperature does not change regardless of control operation
of photo amplifier for power servo, link may be jammed, power servo may be installed im-
properly {loose screws, etc.) or power servo is not functioning.

Other f air valves constantly repeat OMN-OFF operation when ATC and input & output system func-
tion properly, air valve[s) may be leaking.

*  Performance charactsristics of PL and PU-potentiometer voltages and input indications (#8 and 9)

i Adr mix 2 Alr mix 1
.,‘_‘_'. Approx. i ‘r ix
e 64 (147} f!.-
= Approx. FMHOT /|~ Proper function renge
S 40(104) P
)
g L/
E fpprox. |FrCOLD ‘l 2
p 20168
® 7 2
IJ 211 ™
;’ i 1 1 1 L G"'H 413
0 1 2 3 4 5
e
Potentpn autput vollage
SHAG18B SHADOSC

POTENTIOMETER ADJUSTMENT PROCEDURE

With the heater assembly reroved 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. T {B/W} and No. 4 {G/R} to 3.0k.
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TROUBLE DIAGNOSES (Auto)

21 Doors, water cock and compressor diagnosis

While checking input, output systern, check solepoid valves, relays, vacuurmn pressure, etc., using

following tables as a guide.

Normal salenoid valve and relay operation
Positive (+) side:  Approx. 12 V (Constant)
Negative (—) side: OFF (approx. 12 V)

ON [0 volts)

INSPECTION PROCEDURE — Daoars, Water Cock and Compressor

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

(2v)
Air valves and relays Positive (+) nda
of coil
Pasitive (t) side: Approximately 12 volts (constant) [% ALV or relay
Negatrve [—] side: Approximately O votts IOFF} Contral
{Downstream of coill: Approximately 0 volts {ON) anit Negativa (—] side
* Be careful not to short-circuit positive and negative sides of coil. 0 of coil
Otherwise, transistor(s) inside control unit may be damaged.,
2-1  Inspection Pracedure — Air Outlets = ;;f.\:fu;telay operation
(DO) SHA
Check if 12 voits are presant at terminal
867 (5B) with connector (8) in place,
0.K. i N.G.
(01} v D7) +

Disconnect connector 8, . Check 1f resistance
hetwaen female tarminals 887 (¥/G) and 835 {R)
and between 867 {Y/G)} and 887 [R/Y) connecting
connector (8} is approximately 140 ohms,

I

oK.

Check if continuity exists betwean terminals 86
[SB) of connector & and male terminal 562 {SI
of connector <FA> [connecting to connector (2

I N.G.

QK. N.G.

{D3)

Faulty air valve
assembly

(02} Note 1

Connect connector

3. Cneck if 12 and

0 voltz are alternately
present at terminals
B85S (R) and 887 (R/Y}.

oK. |

(D8) +

Poor harness connecti

N.G.

(04) |

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

(D9} ]

Check if continuity exists :n lings 886 and BB7
connectoars (3; through -5:.

O.K.i (D11} lN.G.

Faulty control unit

sy 9K (08 NG 010
Faulty link or ]
aciuator Faulty air valve

Poor harness connecti

NOTE 1: Check with engina running while operating Input and Cutput System Test.
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TROUBLE DIAGNOSES (Auto}

Mode Door Operation

Air valve actuator Air valve Actuator

Mode MNo. 6 MNo. 7 DEF door VENT door FLODR door

DEF OFF OFF Atmasphenc pressune
Atmospheric
VENT ON GFF Vacuum pressure
Aur putlet pressure

B/L ON Oon Vacuum pressure
HEAT OFF ON Atmospheric pressure Vacuum pressure

Z2-2  Inspection Procedure — Intake Doors
{ED)

Check if 12 volts are present at terminal 561 (§B) when connectar 1% is connected.

O.x.

N.G.

(ET) '

Disconnect cannector 8%, Check if resistance
hetwean male terminals 561 (OR} and 880 {R/L)
and between 561 {OR} and 881 (R/G) connecting
1o canneclor (3 is approximately 140 ohms.

0.K.

(E7) ' 4

Check if continuity exists between terminals 561
(SB) of connector (% and male terminal 562 [SB)
of connector {eonnecting to connector &
Check if continuity exists between male termingl
952 (B} connecting to connector iy and 862
(8/Y} of connector & .

O.K. | N.G.
(E2) ¢ Note1 ez 4 [ N.G.
Connect connector Faulty air valve (EB) l
118, Check if 12 and assembly Faor harness connection
O volts are glternately
present at terminals
880 {(R/L) and 881
(R/G).
0. | N.G.
E4} il {E9} .
Check if vacuum pres- Check if continuity
sure is produced at exists in lines 880
actuator connections [R/L) and B81 {R/G)
from air valves Ng., 2 between connectors
and 3. 45 and ;.
[ 0K [ N.G.
(€5 0% [ 6 NG €t | E1) 4
Faulty link Faulty air Faulty control Poor harness
or actuator valve unit connection

NOTE t: Check with engine running while cperating-Input and Output System Test,
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Intake Dgor Operation

Air valve actuator
Air valve No, 3 | Air valve No. 2 Double-action actuator {intake door closed)
Mode
Inside air ON ON Vacuum pressure {at 1st and 2nd positions) B
Air inlet inside-outside air ON OFF Vacuum pressure (at 15t position]
Outside air OFF OFF Atmospheric pressure
2.3 Inspection Procedure — Water Cock

{FO)

Check if 12 vofts are presant at lead wire (QR) of air valve located on vacuum tank.

l

(F1} oKkl

Check if resistance between air valve terminals is

F 3

a.K,

approximately 120 ohms.

k2 9K

Connect connector to
air valve and measure
terminal voltage st lead
wire {OR). 12and O
volts should be alter-
nately prasent.

(F7)

Check if continuity exists between harness termina
(OR) of air valve and male terminal 662 (5B) of

¢N.G.

O.K_i

(F4)

Check if vacuurn pressure is produced from air valve,

s OF]

lN.G.

(FB)

Faulty water cock Faulty ar valve

I conneclor teonnecting ta connector (3 .
Note 1 (F3] G | NG
(FB) l AtE
Faulty air valve
Poor harness gonnection
N.G.
(Fo) e

Check if cantinuity exists between terminal {0R}
of air valve and 18rminal 564 of connectar &),

|
(F10) K'l'

(F11)
Faulty control unit

lN.G.

Poar harness connection

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

Water cock operation

Aijr valve actuator
Air valve Water cock actuator
Water cock
Open OFF Atmaspheric pressure
Close Ol Vacuum pressure
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24 Inspection Pracedure — Compressor

(GO} =
Check if 12 volts are present at lead wire (L side} of @ = For instauligg;m:ation,
comprassor relay located in engine compartment. ' | see page HA-3/.
Y YiG $B
\\ YR L
N, SHASE
0.K. NG
iG1) ! (G7) v
Check if resistance between terminals which connect | 0Q.K, Check i continuity exists batwesn lead wire (L side)
lead wires {Y/R and L) is approximately 75 ohms, of compressar relay and IGN.
0 K. | N.G. [ NG,
(62) ¥ Note 1 (G3) . {G8; ..

Check if 12 and O volts
are aiternately present

Faulty retay

at terminal {(Y/R}.

O.K.

Paor harness connection

N.G.

(G4 v

Check if 12 and 0 volts are alternately present at
lead wire {¥/G) connected to relay.

0.K, ] N.G,
{GS5) ] (G&) ]
Faulty magnet clutch
{incl. relay to magnet Faulty refay
clutch harness)
Compressar operation
Relay
Compressor ON ON
Comprassor OFF OFF

(GO} +

Check if continuity exists betwaen terminal {¥/R)
of relay and terminal 567 (Y/L} of connector &,

0.K. | N.G.

G10 ¢ @6 ]

Faulty control unit Poor harness connection

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

iNSPECTION PROCEDYURE — Blower & Motor

{H2) Note:

0.k,

{HOQ)

Conduct self-disgnostic checks on inpur &
output system.

tH1)

Ay

ON.

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

N.G.

.

Check it 0, 0.6, 2.3 and 4 volts are alternately present
at terminal 588 {G/W) of cannector 11§ .

QK.

&

(Note 1} {H9)

$

Check if continuity exists between terminal 560
{B/R) of connector (8} and 15-A fuses {two each)

Check if O volt is present at terminal 952. in fuse box.
0K N.G, N.G.
(H3) i—Note: {H4) {Note 1) ,l, (H
Check if a train of Check it continuity
0,4, 8and 12 volts exists between termi- Cheek tlower relay
ara repeatediy present nats 568 *G/_"f"il U'd located above fuse by
at terminal 578 {B/Y] . gonnectors 1§ and @) .
of connector (g .
0.k | N.G. 0K, N.G.
{Nate 2]¢ (H5] (H6] 4 H7) I {HA) v
Faulty blower Faulty fan Tarminal line 588
u control Faul : (G/AW) between con-
g Ty control A ,
motor amplitier au'ty contrat unit rectars (i and (£}
broken

NOTE: Check with engine running while performing Input and Qutput System Test.
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{Note 1} When ignition switch is set to ACC, current flows through bilower relay coil. With ignition switch
held thers, activating switches "AUTO" and “DEF™ on contral unit causes downstream side of
relay coll to be grounded so that blower relay activates. If blower motor does not activate due to
problemns 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 580 of conneector (3} {including two
15-A fuses) is hroken,

{c) The line between lead wire {S/B) of relay and fuse (ACC] is broken, or
{d) The line between lead wire (G} of refay and terminal 571 of connector (6} is broken.

]

Blower relay connection

To blower fuse of

fuse bax (W/G) —WIG
To terminal 571
of cennector

W — W (connected fo fusible link)

on control unit —¢ 58 — 8B {connected to ACC in fuse box}
§HAG22B
(Note 2) Qutput performance characteristics of fan control is shown below:
12 —

5 /

5 10 L

E /

5 8

22 8= = - ;

| Y T

) : |

< 0 H .

0.6 23 4
Terminal 568 voltage (V)

SHAG208
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AUTOMATIC AMPLIFIER DIAGNOSIS

1) LCD (Liguid Crystat Display) or LED ({Light

Emitting Diode) does not glow,

{12}

{1t} y

{10}

!EO LCD's or LED"s glow?l

LCD's & LED's off

ALTD
EGON AJC
[=]

Kl

L.ED's off

SHAD

LCD's off

When ignition switch is set to ACC, check
to see if more than 9 volts are procuced at

563, 565 and 787 and 0 volts at 954 and
955,

{18}

A 4

un !

assembly.

Replace switch panel

Do some LCDs glow

Yes

Check to see if air is discharged from A/C
systemn when AUTO or
switch is pusheard,

CEF.
DEM.

Yes
(13

No

{14) 1

Replace switch panel
assembly .*

Replace control
subassemnbly (3)."

#*

Yes
{18)

No

{15 v

Check harness 563,
565, 954 and 959 line.
If there are faulty lines,
repair these lines.

b

No
{1

P

Replace switch panel assembly (1) .*

g

Check to see if two back lamps located ¢
rear of control pane! are burned out.

Yes

¥

Mo
{1

Replace faulty back lamp(s) &) .~

Replace control subassembly

: Refer to REPLACEMENT OF CONTROL SUBASSEMBLY

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

(40

Disconnect buzzer connector from control subassembly and apply 12 volts
acrass buzzer terminals {red ., and black & ) to see if buzzer sounds.

Yes

No

LRepiace control subassem

bly @ ." | Replace buzzer & . *

3) Switches an Switch Panel Assembly do not Operate,

(K0

Iz SET AMB. 1emperature displayed whan
ignition swilch is set 1o AGC?

Yes

(K1)

Check to see if air is discharged from A/C

systern when AUTO or SE;

h

switch 75 pushed,

Mo

{K2) ¥

Check {(I0) ~ {111} [auto-
matic amplifier as per item 1)
ahove.]

Yes

(K 3)

X

Check to see if buzzing sounds or air flow
display changes when switches are operated.
{in DEF./DEMIST. made, REC switch is
not effective,)

Yes Mo
(KB) 4 {K8) v

Replace control Replace switch panel
subassembly (@)." assembly (D",

MNo

(K4) !

Replace switch panel
assembly ) .

*. Refer to REPLACEMENT OF CONTROL SUBASSEMBLY

AND SWITCH PANEL ASSEMBLY. {Page HA-123}




TROUBLE DIAGNOSES (Auto)

4} Erroneous Display during Inspection of the Input System

ALD}

Are all numbers except step No. 7 corrent?

Yes

(L) +

No

Replace switch panel assembly (1) .°

Replace contrat subassembly (@."

5} Erroneous Operation during Inspection of the Qutput System

(MO}

Coes air flow indication change properly?

Yes
{M1) v

Abnormal changes in signals at output
terminais.

No

L

Are changes in signals at output terminals

Yas Mo
(M2} ¥ M4) (M5} y
Replace switch panel assembily @ﬂ Check {I0} [automatic amplifier as per item Reptace control subassembly
1} above.] o,

6) Escutcheon lamp does not come on.
Check for burned-cut lamp located at rear of switch panel assembly @ .-

*: Refer to REPLACEMENT OF CONTROL SUBASSEMBLY
AND SWITCH PANEL ASSEMBLY. {Page HA-123)
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REPLACEMENT OF CONTROL SUBASSEMBLY AND SWITCH PANEL ASSEMBLY

» Before performing various operational checks of the automatic amplifier, check to make sure the four
switch panel assembly-to-control subassembly connectors and buzzer cannector are secure and tight and
are free from damage.

e 0On the rear of the control panel assembly are five light bulbs that can be serviced as required.

Q@

. Switch panel assemily
{Including (3}, @) and (B} }

: Control subsssembly
(Including (8 ang (7] )

1 Switch temp
{Hlumination for AUTO switch
and DEF switch)

. Escutcheon lamp
{1 Nurnination for tempsarature s811ing
switck and display of teamperature
indication)

: Beck lamp (For LCD)

: Buzzar

1 Case

SHAQ11C
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TROUBLE DIAGNOSES (Auto)

BLOWER CONTINUES TO ROTATE IN HIE MODE.

h

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

Yes Mo
¥ h
Check (B2) under INPUT Check {H2) under BELOWER MOTOR
SYSTEM DIAGNOSIS. CONTROL DIAGNOSIS.
[CHECK POINTSI
{1} Open or shorted sensor (Tu, Tdu, or Tdd}
{2} Aspirator motar does not rotate and "Tu" value is
close to “Ta* value,
Tu: In-vehicle sensor {Head)
Ta: Ambient temp. sensor
BLOWER ROTATES ONLY IN LO MODE.
Does blower motor rotate in Hl mode when
manual H| butten s pushed 1o ON?
Yes No
r p
Check {B2) and (B3} under Check (HO} under BLOWER
INPUT SYSTEM MOTOR CONTROL
DIAGNOSIS, DIAGNQOSIS,
T Invehicle sensor (Foot)
[CHECK POINTS] . . Tu: In-~wehicle sensor (Head)
Harnesses, cannectors and sensors in relation to TdL: Fioor duct temp. sensor
To, Tu, Tde, Tdu, Tdd Tdu: Vent duct temp. sensor
Tdd: Defroster nozzle ternp. sensor



TROUBLE DIAGNOSES (Auto)

BLOWER MOTOR DOES NOT ROTATE.

¥

Check (HD) under BLOWER MOTOR CONTROL DIAGRKGSIS.

BLOWER SPEED CHANGES VARIABLY.

+

Check 10 see if blower rotates in Hi or LO mode in response 1o operation of
its corresponding button. .
Chack {H2) under BLOWER MOTOR CONTROL DIAGNOSIS.

Yes No
¥ v
Check (B0) under INPUT SYSTEM Check (HO) under BLOWER MOTOR
D1aGNOSIS. CONTROL DIAGNOSIS,

[CHECK PQINTS)

{1 Poor or faulty connection of In-vehicle sensor {Foot], in-vehicie sensor {Head), Floar duct temp. sensor, Vent duct temp.
sensor, Defroster nozzle duct temp. sensar, Ambient temp. sensor, Sunload sensor, Potentio Balance Resistor (AM1),
Potentic Balance Resistor (AM2),

{2} Starr-stop oparation of aspirator motor and voltage measurements at sensors (Remove sensor assembly to gain access to
5en50rs.)
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TROUBLE DIAGNOSES (Auto)

NO AIR IS DISCHARGED FROM VENT OUTLETS.

i

) Disconnect AMEB, TEMP. sensor. Short harnass 1o see
if air 15 discharged from VENT outlets,

Yes No
! !
Check (B1), {B2) and (B3} under INPUT SYSTEM Check {DO, EQ, FO, GQ) under DOORS, WATER
DIAGNOSIS, using self-diagnasing functions. - . COCK AND COMPRESSOR DIAGNQSIS,
{Use self-diagnosing functions.)

[CHEGK POINTS]

{1} Opencircuitin TA, T, Tu and DL sensors. [CHECK POINT)

(1) Haroess (line B87), solenoid valve, ets.

?"f ;ﬁmbihe_nlt 12Mp. ST::SDT } (2) Damage to hose between solencid valve {6) and
Li Invence senser oot sctuator sir valve, or condition of link system
Tu: In-vehicle sensor {Head) affocted

Tdv: Floor duct temp. sensor

NO AIR IS DISCHARGED FROM FLOOR OUTLETS.

1

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

Yes No
y l&
Check {D0, EQ, FO, GO under DMOORS, Cheeck (B1), {B3) and {B4) under INPUT
WATER COCK AND COMPRESS0OR SYSTEM DIAGNOSIS (Using self-
DIAGNOSIS (Using self-diagnosing functions}. diagnosing functions).
{CHECK PQOINTS] [CHECK POINTS]

Shart circuit in ambient temp. sensor and (1} Harness (line 888) and solenoid valve (7]

sunload sensor

(2) Damage to hose between solenoid valve (7] and ficor
actuator AT, and condition of link system affacied




TROUBLE DIAGNOSES (Auto)

NO AIR IS DISCHARGED FROM DEFROSTER QUTLETS,

v
Check {DO, EC, FO, GO under DUTPUT SYSTEM DIAGNOSLS
{Use self-diagnosing functions).

[CHECK POINTS]
(1) Harness {line BB7) and solenoid vatve 6
{2) Damaged hose/link between solenoid valve & and actuator Ad (DEF.door Actuator}

HOT AIR IS NOT DISCHARGED OR OQUTLET !
AR TEMPERATURE DOES NOT CHANGE,

L 4

Check input system using seif-diagnosing functions.

N.G, : 0K,
¥ *
Check {B2} and {B3) under iNPUT | Check QUTPUT SYSTEM DIAGNOCSIS.
SYSTEM DIAGNOSIS. _ Air mix door. .. .., {€o
Water cock . _ .. AFD)

T
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TROUBLE DIAGNOSES (Auto)

0.K,

NO COOL AIR IS DISCHARGED.

Check refrigerant level {Pages HA-14, HA-91, HA-92).

0.K,

N.G,

b4

h J

if trouble is in input or output system,

Use self-diagnesing functions o determing

. | Charge or discharge

refrigerant.

MN.G.
{Input system)

:

N.G.
[Qutput system)

¥

Check (B2} under INPUT SYSTEM
DHAGNOSIS,

Check OUTPUT SYSTEM DIAGNOSIS:

Air mix daor ..., (CH)
Compressor relay ... (GO
Water cock ... ... (FOy

v

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

|

Correet charge l

Low charge

L ]

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

Check and repair'leaking point,

¥

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

b4

Check refrigerant cycle mechanical compo-

nent parts.

¥

Check condenser, expansion valve, liquid
tank, evaporator, STV, refrigerant level,
compressor gasket and sclenoid valves,
Correct as required.

¥

Refrigerant cycle pressure is O, K. but air
tamperature is not,

Check duct for leakage and condition of
heat insulation material,

¥

Repsir or replace faully part.




TROUBLE DIAGNOSES (Auto)

COOL AIR AT FOOT LEVEL WILL NOT STCP GR
IS DISCHARGED INTERMITTENTLY.

v

Is air discharged 1o foot lavel when A/C system is set to

DEF. mode?

Mo

Yes

v

MODDE: DEMIST

Push SET TEMP. buttans {on contral panel)
to set obiective temperature at 24°C (757 F),
and check to see if air 1s discharged to foot

level intermittently,

Check {K1}under DOORS, WATER COCK
AND COMPRESSOR DIAGNOSIS -
[Using step {0-2) of seif-diagnosing functions]

ry
Yas

Na

¥

Check {B1) and (B4) under INPUT SYSTEM
DIAGNOSIS, using step Na. § and ambiant
temperature sensor check pracedure.

MENT.

QUTSIDE AR IS5 NOT DRAWN INTO COMPART-

15 set to ECON (DEF.} mode?

Is putside air drawn mto compartment when A/C system

AMC SYSTEM CANNOT BE SET TO
HEC MODE,

¥

ks A/C systern set to REC mode when it
is set in ECON mode and REC button is
pushed 10 ON?

Yes

¥

o

h J

Use self-diagnosing fuctions to cetermine
whether trouble is 1n input or output
system,

Input systern

Check {I0) under AUTOMATIC AMPLI-
FIER DIAGNOSIS,

Qutput systam

(N.G.} l

(N.G.)

v

Check (B1) and (B2) under
INPUT SYSTEM BIAGNOSIS.

Check (EQ} under CGUTPUT SYSTEM
DIAGMNOSIS for operation of intake door.
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TROUBLE DIAGNOSES (Auto)

DISCHARGED AIR IS5 TOO COOL,

:

ks aspirator fan (located on ceiling) rotating?

Yes

I No

!

MODE: AUTO A/C

Push' SET TEMP. buttons to set objective
temperature at 24°C {75°F) and use self-
diagnosing functions to determine whether
trouble is in input or output system.

N.G.
{Input systern)

4

Are 12 volts applied to
aspirator fan? {785}

Yes [ . No
Heplace aspirator fan. Check and repair
harness.

N.G.
{Output system)

v

|

Check (B1) and (B2} under INPUT SYSTEM
DIAGNOSIS.

1f step MNo. 7 is faulty, refer to AUTOMATIC
AMPLIFIER DIAGNQOSIS, (Page HA-120)

Check as per “QUTPUT SYSTEM
DHAGNOSIS" as follows:

Air mix door operation . .. .. {CD)
Water cock operation ...... (FQ)
Blower motor operation .. .. [HO)

DISCHARGED AR 15 NOT CTOOL.

!

MCODE: AUTO A/C

Push SET TEMP. butiobhs to set objective temperature
at FULL COOL and check to see if cool air is discharged
with blower set to MANUAL HI,

Yesi

LND

Inspaction test

Check NO COOL AIR i3
DISCHARGED. {Refer to DIAGNQSIS
CHART.)




TROUBLE DIAGNOSES {Auto)

COMPARTMENT IS TOO HOT.

1

Are head and foot aspirator fans rotating properly?

Yes

'

No

}

MODE: AUTO A/C

Push SET TEMP. buttons {on control panel}
to set obiective temperature at 24°C (75°F),
and use self-thagnosing funet:ons to deter-
mine cause of trouble.

Check 10 see if 12 volts are spplied to
aspirator fans? (785)

N.G.
{tnput system)

Yoy i No
Replace faulty aspirator Check and repair faulty
fan. harness,

N.G.
{Output systemn)

v

v

Check (B1) and {B2) under INPUT SYSTEM
D{AGNOSIS {Using steps No. 0 to 7 and
ambient temperature sensor check procedure).

Check OUTPUT SYSTEM DIAGNOSIS:
Airmix door ... .. (CO)
Compressor ..., ., (G0}

COMPARTMENT WILL NOT BECOME WARM,

MODE: AUTO A/C

FULL HOT,

Push SET TEMP. buttons {on control panel} to set abjective temperature at

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

NOVL

Use self-diagnosing functions to check,

N.G.
{Input system]

i"‘f’es

w Perform inspection test.

Notice: Stay air in heater core
N.G.

{Output system}

v

}

‘Check {B2) under INPUT SYSTEM
BIAGNOSIS,

If stepy No. 7 is fauity, refer 10 AUTOMATIC
AMPLIFIER DIAGNQSIS. (Page HA-120)

Chack OUTPUT SYSTEM DIAGNOSIS:
- Airmixdoor ... . . {CO)
Water cack ...... {(FO}
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TROUBLE DIAGNOSES (Auto)

¢ TEMPERATURE OF AIR DISCHARGED FROM
FLOOR OUTLETS FLUCTUATES.
® IN-VEHICLE TEMPERATURE FLUCTUATES.

FLUCTUATES.

® TEMPERATURE OF AIR DISCHARGED FROM
DEF, OUTLETS ON INSTRUMENT PANEL

MODE: AUTO A/C

Push SET TEMP. buttens on control panel to set
objective temperature at 24° C (75" F).
Use self-diagnosing functions to check.

N.G.
(Input system)

N.G.

(Output system)

!

Check {B2) and/or {B1)} under INPUT
SYSTEM DIAGNOSIS.

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

!

Check QUTPUT SYSTEM DIAGNOSIS:
Airmixdoor ............ {CO0)
Blower motor control . .... {HO)
Intakedoor ............. (E0)
Watercock .............. (FO)

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

Portions to be inspected Cutlet from which
Termmal (harness discharged air terqpera- Remarks
line} Na. C;:":&TDNTO' Circuit connection ture is fluctyating

[ See HA-106 & 107. : VENT |FLOOR| DEF.
864 (L/W) C® @ AMBIENT TEMP, SENSOR © @ | Refer to step (B1) Page HA-110.
857 (BR/Y) ® @ @ | IN-VEHICLE SENSOR (FOOT) ®)
863 (BA/AW) M@ @ | IN-VEHICLE SENSOR (HEAD) © o)
858 {Y/W) @ @ @ (i | FLOOR DUCT TEMP,SENSOR BB © P“:;:’;:fﬁgl‘a""
860 {Y/R) & @ @1 | VENT DUCT TEMP. SENSOR ©
859 (Yv/8] ® @@ | DEFRGSTER DUCT TEMP. SENSOR ©)
868 (BAW) ® 3D PBR.1&2 © %) s - )
882 [W/RI & 8@ |[s/v4 © For air mix door 2
883 (W/Y) ®®® |svs © _
884 (W/B) ®B®@® |sivs © o o
885 W/L) ®®® SV D @ ° For sir mix door 1
567 {Y/L) @ ®® | COMPRESSOR RELAY © | © -

& This tabie indicates the portions to be inspacted for each type of symptom. |t is necessary for each symptom to check circuit connsctions
marked ll@!! Or lroll'
8 Prior 10 portions marked "Q*, check portions marked “(3*.




SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Inspection and Adjustment —

COMPRESSOR COMPRESSOR
DIESEL-KIKI make Model DKS-16H
- DKS 16K Clutch dise-pulley cl B
] -
uiEh gise-puliay clastansa 0.3- 0.6 (0.012 - 0.024)
Type 9Snesh plate mm (in)
Displacemeant cm® [cu in}/Rev. 167 (10.19)
Cylinder bore x stroke 37.0x 268
mm {in) {1,457 x 1.016)
Clockwisa

Direction of rotation

{viewad from drive end)

Drive bait

Paly v

LUBRICATION OIL

DIESEL-KIKI moks

Modsl
DKS-16H
Type SUNISO 5G8
Capacity
mg (UG fl oz, tmp fl oz}
Total in systam 200 (8.8, 7.0)
Amgunt of oil which can 130 (4.4, 4.6)
be drained
Comgressor {Service parts) 200 (68, 7.0)
charging amount
REFRIGERANT
Type R-12
Capacity kg Uk} 0.8.1.1{20- 24}

ENGINE IDLING SPEED

Transmission

MNon-
tubocharged Turbocharged
model
modeal

When ASC is OFF

Refer to MA section.

Yhen A/C js ON
M/T rpm

AT rpm

760 - 860 750 - 850
750 - 550 750 - 860
at "D" range

at “'D'" rangs
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

PR S e Tightening Torque

COMPRESSOR INSTALLATION

MNem kg-m ftab
Compressor brackst 1o 36-48 3.7-50 27 -38
cylinder block
Compressor 10 compressor 36 - 48 3.7-50 27-36
bracket
Campressor shaft nut 14 - 16 14-1.8 10-12
Campressor logk nut 34-39 ag-40 25.-28

REFRIGERANT LINE

When connecting lines made of different material, hasically use the lower tightening targue of the two.

Union typa [pipa tao pipe) Meteriel
aD. :::_le‘?n:j | Steel or copper Aluminum
N-m I kg-m frlb . N-m kg-m fi-lb
6 (1/4} 10- 20 10-20 7-14 - —
8 (5/16) 15-2% 165-25 11-.18 10-20 1020 7-14
10 {3/8) 16-26 1E8-2.5 11-18 10 - 20 10-20 7-14
12 {14 20-29 20-30 14.22 15-25 15-25 11-18
16 (5/8) 25 -34 Z5-38% 18- 25 20-29 20-30 14 - 22
sHABG9A 19 (3/4} 25 - 34 15-35 18 - 2% 2029 20-30 14 .22
Union type (hosa to hosa) ‘ Material
Fipe OD Steel or copper ) Aluminum
mm {in}
N m kg-m ftin N-m kg-m ftdb
& (1/4) 10.20 0 10-20 7-14 - - -
2 (5/18) 15-25 16-25 11-18 10 - 24 10-20 714
10 3/8} 16-25 " 15-25 11-18 10-20 10-20 7 -4
12 (172 26-34 25-15 18 -25 20-29 20-390 14 - 22

SHAE70A 16 (5/8) 25-34 25-35 15 - 26 20-29 20-30 14 .27




SERVICE DATA AND SPECIFICATIONS (S.D.S.)

—Tightening Torque {Cont’d).

Union type (hose to pipe)
0.0 » Lse tightening torque for flexible hose,

—

8

SHAGT 1A
Plato type
Boit type Tightening targue
T
Buolt o
Grade Nominal dlametar Pitch N-m ‘kg-m ftib
size mm
mm,
M6 6.0 10 . 3-4 03-04 22.19
aT VB 80 . 1.25 B-11 0B-11 68 -80
M1 100 156 16 -22 16-22 12-1B

( H SHAGT2A

in cate of 7T Balt hey Hesn inatallad-in vehicle,
Tighraning torque ic as sama as 4T bolt.

HA-1356




SPECIAL SERVICE TOOLS

Taol number
{Kent-Moore No.}
Tool name

Description

KV99232022
{J26671-A}
Ciutch disc puller

&

Remaving clutch dise

KVa9235140
(J3787861)

Shaft seal remover
and Tnstaller

Removing and installing shaft seal.

Kv89241420
{J37881)

Blind cover sat
(D Kv89241400
{ -
& Kve9211100
{ - )
@ Kv$9211300
{ -

(1

[ ]
S

[

Bilind cover

!

Kv934C 1552
(J37880}
Charge nozzle

DY
A

Using charge refrigerant

KVvo9231010
{J37877)
Chutch disc wrench

Removing shaft nut and clutch disc

K\ 898233040 ‘Removing puley
{J26720-A)

Puller pitot

Kvad234160 Irstalleng pudley
{J37879}

Pulley installer




CE TOOLS

Tool number
(Kent-Moore Ma.)
Tocl name

Desgription

Kv99257420
{J37878)
Shaft seal guide

Instaliing shaft seal

KV89235180
{137882)
Nut wrench

Remaving lock nut
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