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AIR FLOW AND COMPONENT LAYOUT — Manual Air Conditioner

Air Flow
Foot

Mode switeh

Temperature
controt lever

Air mix door (lt

Air mix door (I)
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AIR FLOW AND COMPONENT LAYOUT — Manual Alr Conditioner
Air Flow (Cont'd)
AIR DISTRIBUTION RATIOS
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AIR FLOW AND COMPONENT LAYOUT — Manual Air Conditioner

Component Layout

Defroster = Side defroster duct

‘Side defroster duct oe

aa }
OF saaer ort |

Cooling unit

— J

Floor duct
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DOOR CONTAOL — Manuai Air Conditioner

Control Rod Adjustment

MODE DOOR
1. Move side link by hand and hold mode door in VENT mode.
2. Install mode door motor on heater unit and connect it to

harness.
3. Turn ignition switch to ACC.
4. Turn VENT switch ON,
5. Attach mode door rod to side link rod holder.
6. Check that when DEF position is selected, only DEF door is

at full-open position, and when VENT position is selected,
only VENT door is at full-open position.

INTAKE DOOR
install intake door motor on intake unit.
Connect intake door motor harness connector,
Turn ignition switch to ACC.
Turn REC switch ON.
Install intake door lever.
Set intake door red In REC position and fasten intake door
rod to holder on intake door lever.
Check that intake door operates properly when REC switch
is turned ON and OFF.

PAPRO
Ns

Intake door liek
Intake door rod

Intake
Intake unit door lever

Hokier

intake
door
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DOOR CONTROL — Manual Air Conditioner

Control Rod Adjustment (Cont'd)
AIR MIX DOOR

1. Connect harness to air mix door motor and set temperature
control lever at full-cold position,

2. Setair mix doors | and II at full-cold position and fasten door
rod,

3. Check that when temperature control lever is at full-cold,
both doors are at full-cold position, and when temperature
control lever is at full-hot, both doors are at full-hot position.

SHAG8O|

WATER COCK CONTROL CABLE
Clamp cable at full-close position when air mix doors | and {l are
at full-cold position, and fuil-open position when air mix doors |
and {I are at full-hot position.

HA-6



HEATER ELECTRICAL CIRCUIT — Manual Air Conditioner

Wiring Diagram
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PRECAUTIONS

BHAZETB|

{

Avoid Open Flame

> ~ «iff

RHA2628

Na Direct Heat
on Container

RHAze36|

RHAS7EB|

PRECAUTIONS FOR THE HANDLING OF REFRIGERANT
« Always wear eye protection when working around the

system.
@ Always be careful that refrigerant does not come in contact

with your skin,
e@ Keep refrigerant containers stored below 40°C (104°F} and

never drop from high places.
® Work in well-ventilated area because refrigerant gas evap-

orates quickly and breathing may become difficult due to
the lack of oxygen.

@ Keep refrigerant away from open flames because poison-
ous gas will be produced i it burns.

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

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

CAUTION:
@ Do not use steam to ciean surface of condenser or evapo-

rator. Be sure to use cold water or compressed air.
@ Compressed air must never be used to clean a dirty line.

@ Do not release refrigerant inte the atmosphere.

HA-8



PRECAUTIONS

‘Vaive press point @ Do not use manifold gauge whose press point shape is
different from that shown. Otherwise, insufficient evacuat-
ing may occur,

SHASTOAI

@ Do not over-tighten service valve cap.
@ Do not allow refrigerant to rush out. Otherwise, compressor

ail wilt be discharged along with refrigerant.
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PRECAUTIONS FOR REFRIGERANT CONNECTION

SHAA96A

SHAOEE|
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WARNING:
Gradually loosen discharge side hose fitting, and remove it
after remaining pressure has been released.
CAUTION:
When replacing or cleaning refrigerant cycle components,
observe the following.
@ Do not leave compressor on |ts side or upside down for

more than 10 minutes, as compressor oil will enter iow
pressure chamber.

@ When connecting tubes, always use a torque wrench.

@ After disconnecting tubes, plug all openings immediately to
prevent entrance of dirt and moisture.

e Always replace used O-rings.
@ When connecting tube, apply compressor oil to portion

shown in illustration. Be careful not to apply olf to threaded
portion.

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

© After inserting tube into union until O-ring ia no longer
visible, tighten nut to specified torque.

@ = After connecting line, conduct leak test and make sure that
there is no leakage from connections. if a gas leaking point
is found, disconnect that line and replace the O-ring. Then
tighten connections of seal seat to the specified torque.

HAIN



PREPARATION

SPECIAL SERVICE TOOLS
MJS170 model
*: Special too! or commercial equivalent

Too! name ot
Teo! number Description
Clutch dise wrench
KV99412302"

Removing shaft nut and ctutch disc

Cluteh dise puller

«v994C8780
Removing clutch disc

Shaft handia socket
Kv99412329"

Rotating compressor shatt

Shaft seat remover
Kyggaeso43

Removing and installing shaft seal

Shaft seai installer
kv9ge03042

Shatt sea) pilot Installing shaft seal
KVv99403041*

Alten socket Removing rear cover
Kv98412330"

Cylinder head remover
kveascs7as*

Removing rear cylinder head

HA-11



PREPARATION

Tool name
Tool number Description

Oil separator kit ‘Separating ai! from refrigerant
‘KVO94A0600

Kvgg2c5079
Adapter connector A

@ Kvae2c5081
Adapter connector B
® Kvas2cs082

Using separate oif

Charge nozzle Charging refrigerant into compressor
kvgesc1ss2 D>

Blind cover set

Kyaadcas4a

Blind cover

@ kvegacas3i
Gasket ® ©

@ kvosscssa2
Gasket (Useless}

@® Kvooacass3 rl A
Gasket (Useless) 31 G38 “oan wasn

@® wvesscasss Ge a , Be
Boit yi

@© kvesscasss /

Blind cover

eit: em Gnd
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PREPARATION

Service Tools

RECOMMENDED TOOLS

Tool name Description

Manifotd gauge

B-valve type)
Discharging, evacuating and charging
refrigerant

RuAs70B

Charging hose
(Four)

Discharging, evacuating and checking
retrigerant

BHAS718

Charge valve Discharging and charging refrigerant

AHAS72B

Adapter valve Evacuating and charging

pressure and low pressure fine

BHAS738

Thermometer eS Checking temperature

AHAS74B

Vacuum pump Evacuating refrigerant

RHASTSE

Joint adapter Charging refrigerant

a Pet
RHAST6B

HA-13



PREPARATION

Service Tools (Cont'd)

Tool name Description

Gas leak detector Charging refrigerant leake.

Charging cylinder Checking amount of refrigerant and
charging refrigerant

AMAS7e8

Weignt scale Checking amount of refrigerant

RMAs7eR

For detaiis of such handling methods, refer to the instruction
Manual attached to each of the service tools.

HA-14



Low pressure
compound gauge

High pressure
compound gauge

“Inner valve
incorporated

‘Vacuum

High prassure side join (B):
Connect to high presture side service vaive
of refrigerating system,

Low pressure side joint (C):
Connect te low pressure side service valva
of refrigerating system,

Refrigerant joint (0)
Use for charging refrigerant,

anAsaas|

(straight end)

Packing

RHASEIB|

PREPARATION
Service Tools (Cont'd)
HANDLING METHOD AND STRUCTURE

Manifold gauge

The manifold gauge is used to measure the operating pressure
accurately in the high pressure and low pressure lines of the
refrigerating system.
The high pressure gauge measures from —101.3 kPa {-1,013
mbar, -760 mmHg, -29.92 inHg} to 2,942 kPa (29.4 bar, 30
kg/cm?, 427 psi), and the low pressure gauge measures gener-
ally from —101.3 kPa (-1,013 mbar, ~760 mmHg, ~29.92 inHg) to
1,471 kPa (14.7 bar, 15 kg/em?, 213 psi).
CAUTION:
e When installing the gauge to the refrigerating system, use

utmost care not to mistake high pressure and low pressure
line connections. (Wrong connections will lead to a dam-
aged gauge.)

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

Charging hose

1. Compietely tighten the high pressure vaive, low pressure
valve and vacuum pump valve cocks of the gauge manifold.

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

3. Connect the charging hose fitted with a valve core to the
refrigerant canister.

4, Connect the charging hose to the vacuum pump.
The high and tow pressure hoses are color coded to Prevent
wrong connection.

High pressure fine hose Red

Low pressure line hose Yellow

Refrigerant canister hose Blue or green (with valve core)

Vacuum pump hese Blue or green

CAUTION:
@ Check each hose for cracks, It found, discard the hose.
© Uo not use any hose if bulges are found,
e@ Check the rubber packing. ff any deterioration or cracks are

found, replace it with a new one.

HA-15



Handle is fully tured clockwise, |

Charging hose
connecting port

Disc

Service
canister

Refrigerant
tlow stops,

RHASEA|

Refrigerant
flows out.

Tiolnt adapter Hose: Glue green)

Refrigerant

HASSE

AMASSAB)

PREPARATION

Service Tools (Cont'd)
Charge valve

The charge vaive is used to charge the refrigerant into the
system from the service canister through the gauge manifold.
Attach this valve to the head of a service canister by screwing
it on. Then turn the handle clockwise te pierce the canister to
aliew the refrigerant to flow into the refrigerating system.

CAUTION:
Check the packing for any sign of deterioration or cracks. if any
abnormalities are found, replace it with a new one.
1. Turn the charge valve handle counterclockwise to fully

retract the needle, and then attach the charge valve to the
service canister. Note that leakage wil! occur if the charge
valve is attached to the canister without retracting the
needie.

2. Securely fit the charge valve ta the head of the service
canister by turning it. Then turn the handie slowly clockwise
to make a hole in the canister with the needle.

3. Turn the handie counterclockwise to retract the needle, and
the refrigerant will flow into the gauge manifold through the
hole. To stop the flow of the refrigerant, turn the handle
clockwise to close the hole with the needle.

Connecting T-joint adapter
The T-joint adapter is used to connect two refrigerant canisters
so that air purging and the accompanying discharge of refrig-
erant into the atmosphere can be eliminated when recharging
the refrigerant. If only one service canister is sufficient to
charge the refrigeration system, do not use this T-joint adapter.
1. Turn the handle of each charge valve fully counterciock-

wise, and attach the valve to a refrigerant canister.
2, Connect the T-joint adapter to both charge vaives so that

two refrigerant canisters are connected as shown,
3. Connect the charging hose with valve core to the T-joint

adapter. Connect the vaive core end of the charging hose to
the manifold gauge.

If more than three service canisters are needed for charging,
use a cross joint adapter to connect four service canisters.

HA-16



i <> oS

Closes Opens

Connect to: Closes charging hose
Opens

~ On-vehicle service
valve AHASs5B|

plug

Hose

HASTE

1

Gauge manitaid. LO HI bina

7/7 Waesum gauge

Alind 0 to —29.92 ink)

Connecting some

Oto -101.3 kPa
(0 to —1,013 mbse,,

1D to ~760 mmtig,

fi

HASSE

{.E.0. lever meter

Gas name plate

Gas sampling adapter

Handling instruction

AMASESB:

PREPARATION

Service Tools (Cont'd)
Installing the adapter valve
Install the adapter vaive to each of the high pressure and low
pressure service valves so that air purging from the charging
hose can be omitted. This also ensures that refrigerant leakage
upon disconnection of the hose can be prevented.
1. Before connecting the adapter valve to the on-vehicie

service valve, turn the adapter valve handle fully counter-
clockwise to retract the pin.

CAUTION:
Check the packing for any sign of deterioration or cracks. If any
abnormality is found, replace the packing with new.
2. Connect the charging hose to the adapter vaive
Turning the handle clockwise will cause the on-vehicle service
valve pin to be pushed open by the adapter valve pin, thus.
opening the refrigerant passage.
Turning the handle counterclockwise will close the Passage.
Before removing the adapter valve from the on-vehicle service
valve, be sure to fully turn the handle counterclockwise to shut
off the refrigerant passage.

Vacuum pump

The vacuum pump is used to purge air and moisture from the
inside of the refrigeration system by evacuation, thereby ensur-
ing proper functioning of the air conditioner system.
Check ihe vacuum pump to see that the vacuum pump capacity
is greater than -100.0 kPa {~1,000 mbar, -750 mmHg, ~29.53
inHg).

Vacuum pump performance check procedure
1. Connect the vacuum gauge to the system.
2. Run the vacuum pump, and check to see that the needle

pointers of the gauge manifold and vacuum gauge move
smoothly, indicating a similar value.

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

Gas leak detector
The gas leak detector is used to check whether the refrigeration
system is leaking. The detector is available in two types; halide
torch or electrical. The features of these gas leak detectors are
listed on the next page.
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PREPARATION

Service Toots (Cont'd)

Type Detection ability Features

fe Low price

. . e Low sensitivity
Halide torch 200 g (7.05 oz}/year (thin green} Lees sate because of the ute of flame

for detection

e Easy handling

Discharge type je Medium sensitivity
- = 1.76 02}\(Suction type) S - 80g (0.11 - 1.76 oz}iyear je Each point needs two or more

seconds for detection.Electrical Hi avin
Positive ion i nigh orice wily

i 7 Hyemission type ? 9 (0.07 ozvyear le Warm-up time is needed because a
(Suction type)

heater is incorporated.

Other simple checking method:

Change in vacuum when evacuating

1 kg (2 tb)/month; if 13,3 kPa

(133 mbar, 100 mmHg, 3.94 inkg)

change in vacuum is detected in 10

minutes.

le Can be used easily in refrigerant

charging operation

le Detection ability is very low with

vacuum gauge in gauge manifold.

@ Leakage inspection of a refrigeration system needs a
sensitivity greater than 20 g (0.71 oz}/year.

@ = The actual amount of ieak is estimated at 5 to 10 times the
detected amount.

@ Insufficient cooling may be felt if leakage exceeds 150 to
200 g (5.29 to 7.05 oz),

Temperature gauge

i 2.Weight S058, cata

humidity.

Etched-stem
type

‘Wet and dry butb thermometer
bydrometer RHASO0B|

Scale

the refrigerant is charged.

HA-18

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

Measure the weight of the refrigerant to determine how much



PREPARATION

Service Tools (Cont'd)
Charging cylinder
The charging cylinder is used to correctly measure the amount

Vent vaive of refrigerant to be charged.
Features

Scal0 Betcigeront @ With the charging cylinder, the operator can measure
cover container correctly the amount of refrigerant to be charged into the

system.
@ Change in the refrigerant volume due to a change in

temperature and pressure can be supplemented, and this
ensures correct charging of refrigerant.Connect

manifold CAUTIONS:
soups. @ Never attempt to carry the charging cylinder containing

‘ refrigerant.
® Do not put the charging cylinder in a hot place. If the

Le Outer temperature and pressure of the refrigerant in the cylinder
4 valve increase, the safety valve will be pushed open and the

refrigerant will be released into the atmosphere.
\ — Inte valve @ Do not expose the cylinder to the direct sunlight.

Outlet valve @ Do not over-charge the refrigerant so that it exceeds the
maximum limit of the cylinder.

@ Do not charge the cylinder with more refrigerant than is
AHAG7SB| needed.

HA-19



EVACUATING, CHARGING AND CHECKING

Refrigerant Charging Procedure

WORK PROCEDURE

In service A/C system Replace parts or repair.

New A/C system Install the A/C system.

i
Install the service tools.

Evacuating

Run pump for over 6 minutes.

i N.G.
Checking airtightness }—_________4] Repair.

Shut off the high and low ¥
pressure valves of the manifold
gauge, and leave systern as it is
for 5 to 10 minutes.

yok.
Evacuating"1

Run pump tor over 20 minutes.

Charging

Charge approx. 200 g (7.05 oz)
refrigerant from low pressure
side (with engine shut off).

i NG.
Preliminary refrigerant leak check af

OK.
Charging

Charge a specified amount of
refrigerant from low pressure

side, Keep enging speed befow
1,500 rpm.

Checking refrigerant leaks NG.
1 Ox.

Checking amount of refrigerant

Start engine, and check after
increasing engine speed to 3 500 *1; Working operation depends upon the
to 2,000 ram. performance of the pump and the

I weather.

Check operation of A/C syatem.

}
Remove service toois.

Use care not to allow reffigerant
to leak out when removing.
Make sure that refrigerant remain-
ing in service canister is nat leaking.

HA-20



EVACUATING, CHARGING AND CHECKING

Refrigerant Charging Procedure (Cont'd)
SETTING OF SERVICE TOOLS
Make sure that the service tools are set as indicated below and
that no refrigerant is leaking.

Adapter valve
Connect service |

~~ valve tow and high:
~~
=

Charging ~ High pressure yhose zarvice valve Ye
(yellows
green),

"
Connect
refrigerant
container

(charging eylindsr).

service valve

iN

“4: Ifa 13.6 kg (30 Ib)
container of refcigerent ie
‘used a weight scale will

Refrigerant be needed.
container This scale is ta determine

the amount of refrigerant
‘that is used.

“2: Transfer refrigerant from
2.13.6 kg (20 Ib} can.
einer to a charging
eylinder, and mesure the

arnount of refrigerant.

manifold

Charge valve

RHAS®ZB
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EVACUATING, CHARGING AND CHECKING

Evacuation

Why evacuation is needed
When installing a car air conditioner, it is essential to com-
pletely remove air and water from the inside of the refrigeration
system beforehand. This process is called evacuation. If the air
conditioner is operated without completely removing these
substances, the following abnormalities may result.
@ Poor cooling due to reduction in the thermal exchange rate

in condenser
® Moisture recirculating together with the refrigerant through

the refrigeration system freezes at the port of the cold
expansion vaive. This impedes the normal refrigerant flow,
thus lowering the cooling efficiency.

@ The refrigerant reacts with water chemically, generating
corrosive hydrochloric acid thus causing corrosion to the
refrigeration system components.

CAUTION:
@ When installing an alr conditioner in the vehicle, the pipes

‘Ses! musi be connected as the final stage of the operation. The
seal caps of the pipes and other components must not be
removed unti their removal is required for connection.

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

RHASASB) inside the cold component.
e@ Thoroughly remove moisture from the refrigeration system

before charging the refrigerant.

APs tbr, nan, intg) Relation between bolling point of water and atmospheric
aya. pressure
oS ne Water boils at 100°C (212°F) under normal atmospheric pres-

sure. The boiling point lowers with the atmospheric pressure.
This characteristic of water is utilized to purge it from the
system. The pressure inside the refrigeration system is lowered
by a vacuum pump so that water can evaporate at a normal

re temperature. The water vapor is then discharged to the outside
eB a together with the air.

Temperature re CF}

Boiling opine of water ane presnure

2 8
erasure 

o
f

Hassan]
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EVACUATING, CHARGING AND CHECKING
Evacuation (Cont'd)
Vacuum pump
The degree of evacuation greatly atfects the cooling capacity of
the air conditioner and the service life of the refrigeration
system components. However, use of a vacuum pump having
insufficient capacity results in prolonged evacuation. It is nec-
essary to use @ vacuum pump with a sufficiently large capacity
and also to maintain the pump to ensure its original pumping
capacity,

EVACUATION PROCEDURE

Leave as is for
5 to 10 minutes.

Repair.

Che
ck 

air
-

tightn
ess,

Charging of
refrigerant

|
I

kL. _ amor
e 

tha
n 

20
|

Evacua
te 

fo
r

min
ut

RHASOSB

—

‘Lom prestore valve
etoret service eanitte

‘charging valve igh pressre volve
(open)

‘acum pump vole

FAS96!

-760 mig,

RHASSTB|

Completely tighten the iow pressure and high pressure
adapter valves.
Tightening of the valves opens the service canister valve.
Open the high and low pressure valves and vacuum pump
valve of the gauge manifold.
Run the vacuum pump,

Perform evacuation for more than five minutes to stabilize
the vacuum inside the system. Check to ensure that the low
Pressure gauge indicates -98.6 to -101.3 kPa (-986 to -1,013
mbar, ~740 to -760 mmHg, ~29.13 to -29.92 inHg).
Shut off the high and low pressure valves and vacuum
pump valve of the gauge manifold.
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EVACUATING, CHARGING AND CHECKING
Evacuation (Cont'd)

High pressure
gauge

‘Ngadtle
return is

not
allowed,

Low pressure
valve cock

{LO} (ctese}

Te tow

pressure
service

valve

Vacuum pump valve
cock {elose)

CHECKING AIRTIGHTNESS
1, Shut off the high and fow pressure vaives and vacuum

pump valve of the gauge manifold, and leave the system as
itis for § to 10 minutes.
Make sure that the needle of the low pressure gauge will
not move back toward the atmospheric pressure side
(gauge pressure 0).

If any reverse movement is noted, it indicates poor system
airtightness. Service the system until airtightness is complete.
lt pressure changes approx. 13.3 kPa (133 mbar, 100 mmHg,
3.94 inHg) in 10 minutes, the refrigerant In the system will be
exhausted in about one month.

Low pressure
gauge

{ To

| om
/
i

To high \
pressure

serviee

valve

High pressure.
valve cock

fH] (otose)

ANASoB

MAINTENANCE
If inadequate airtightness is detected, check and service the
following portion:

Leak from Leak from gauge m: Id

‘» Contaminated, damaged, or de- |e Maitunctioning hose
formed O-ring le improper installation of gauge

No ail applied when connecting |e Malfunctioning valve
pipe }@ Malfunctioning packing

© Excessive or insufficient tighten-
ing of pipe joint

EVACUATION
ino abnormality is found during the airtightness check, perform
evacuation again for more than 20 minutes.
1, Aun the vacuum pump.
2. Open the high and low pressure valve and vacuum pump

valve of the gauge manifold.
3. Evacuate for more than 20 minutes.
4. Close the high and low pressure valves and vacuum pump

valve of the gauge manifold.
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EVACUATING, CHARGING AND CHECKING

Charging Refrigerant

Procedure

Refrigerant chasging |

Char
ge 

refrige
rant

o
f 

1/
2 

canis
ter

fro
m 

low

pressu
re 

sid
e,

ina
ry 

chec
k

e

5
&
=
g
3 i Confirm

ation

‘o
f 

operat
ion

pressu
re 

sid
e,

(Shut off engine.)

Repair.

(Flun engine at
1.500 rom or fess.

BHASSSB

From evaporator

Loe meron

Comore

gh ovetture snags

leper
Seren canister
‘hatge valve apen

‘Service caver:
(alt ere amount

\ Miah ensure vale cto

af vac pom
of s canister
exossity! HAG0OB|

PRELIMINARY CHARGING PROCEDURE
This operation is performed to check the refrigerant leakage
and to protect the compressor.
1. Turn the charge valve handle to open a hole in the service

canister to allow the refrigerant to flow through the gauge
manifold.

2, Open the low pressure vaive of the gauge manifold, and
charge the refrigerant into the system from the low pres-
sure side.

3. After charging approx. 200 g (7.05 oz) of refrigerant, shut off
the tow pressure valve.

CAUTION:
© The refrigerant charging operation must be performed after

shutting off the engine. if the compressor is operated with
an insufficient amount of refrigerant, the compressor may
seize up due to a lack of return of the compressor oil.

@ Do not shake nor hold the refrigerant canister upside down,

HA-25



EVACUATING, CHARGING AND CHECKING

Charging Refrigerant (Cont'd)
Gas lak detector PRELIMINARY CHECK FOR REFRIGERANT LEAKS

1, Make sure that the gauge manifold valve is closed.
2, Check for refrigerant leak from each connector in the

system using the leak detector.

At this point, the pressure in the system is not high. Only large
amounts of refrigerant leak due to loose pipe joints, etc. can be
detected.

CHARGING REFRIGERANT
1. Make sure that the valves of the gauge manifold are closed.
2. Start the engine, and run the compressor.
3. Slowly open the low pressure valve of the gauge manifold.
4, Charge the specified amount of refrigerant.
The charged amount of refrigerant can be determined by
subtracting the weight of the canister measured atter charging
trom its weight measured before charging.

WARNING:
Never attempt to open the high pressure valve while the engine
is running. If opened, the pressure in the refrigerant canister
will increase, thus causing an explosion.

CHARGING REFRIGERANT WITHOUT USING T-JOINT
ADAPTER
If the service canister used for charging is empty, repiace the
canister with a new one, and proceed as follows:
1. Make sure by shaking the canister that no refrigerant is left

inside.
2. Shut off all the valves of the gauge manifold.
3. Disconnect the charge valve from the emptied canister, and

attach it to a new service canister,
4. Run the vacuum pump, and open the vacuum valve (center)

of the gauge manifold to purge air from the inside of the
hose.

BHAGOZE|

5. Run the vacuum pump for approx. 30 seconds.
6. Shut off the vacuum valve (center) and stop the vacuum

pump.

7. Unseai the new canister, and open the charge valve.
8. Open the low pressure valve to charge the refrigerant into

the system.
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EVACUATING, CHARGING AND CHECKING

Charging Refrigerant — Charging cylinder
WORK PROCEDURE

4

= =

it fet fy|g! toile sf& t =

a = $3
bod & 2s

=

g!

2 é |
a

rsorsa

(nstalt the charging cylinder correctly to the vehicte.
Refer to “SETTING OF SERVICE TOOLS” in “Refrigerant Charg-
ing Procedure”.

PRELIMINARY CHARGING OF REFRIGERANT-1
1, Make sure that the inlet and outlet valves of the charging

cylinder are closed,
2. Slowly open the outtet valve of a refrigerant container (13.6

ig (30 §b)].
3. Slowly open the inlet valve of the charging cylinder.
The refrigerant will flow into the sight glass of the charging
cylinder as the valve is opened.

fetosel RHAET7B|
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EVACUATING, CHARGING AND CHECKING

Charging Refrigerant -— Charging cylinder (Cont'd)

Vent vaive
{slowly open}

;
Sight

atass

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

The retrigerant volume changes with the temperature and
pressure, It is necessary to charge refrigerant with a fittle more
than the required amount (indicated on the sight glass).
Refer to the CAUTION label attached on the vehicle, or to the
Service Manual.
5. Close the inlet valve and upper vent valve of the charging

cylinder.
RNAG7EB!

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

| The refrigerant charging time can be reduced by heating the
; refrigerant to increase its pressure. In this case, do nat allow
} the pressure in the cylinder to rise higher than 1,030 kPa (10.30

bar, 10.5 kg/em?, 150 psi). (If pressure rises above this level,
turn off the heater.)
The pressure in the charging cylinder can be measured by the
upper pressure gauge.

|

RHAGTSB|

EVACUATION AND AIRTIGHTNESS CHECK

Refer to “EVACUATION” and “CHECKING AIRTIGHTNESS” in
“Evacuation”.

Fasaseos|

SETTING OF FLOW METER
1. Rotate the charging cylinder main body until the scale for

R12 is at the correct position on the sight glass.
2. Read the charging cylinder pressure gauge.
3. Rotate the charging cylinder so that the scale of the

charging cylinder agrees with the pressure value indicated
on the pressure gauge.

4. Open the outlet valve of the charging cylinder.
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EVACUATING, CHARGING AND CHECKING
Charging Refrigerant — Charging cylinder (Cont'd)

lof charge

after charging

Referigerant tevel
before charging

[Specitied amount

Refrigerant level

CALCULATING CHARGING AMOUNT OF REFRIGERANT
1. Record the amount of refrigerant in the sight glass before

charging.
2. Subtract the required amount of refrigerant {charge quan-

tity specified for the vehicle) from the amount of refrigerant
recorded in step 1. Charge refrigerant into the system until
the remaining value equais to the value indicated on the
sight giass.

Example:
Level in sight glass: 3 Ib 8 oz
Charge specification (from Service Manual) 2.0 - 2.4 Ib.
Calculate charge quantity into #) and oz as follows: 1 ib = 16 0z,
and 0.1 Ib = 4.6 o2, so that 2.0 Ib = 32 oz, 2.4 Ib = 32 + (4x
1.8) = 32 + 6.4 = 38.4, round off to 38. Therefore our charge
quantity will be between 32 and 38 oz, or 2 Ib 0 oz to 2 tb 6 oz.
Subtract 2 Ib 6 oz from the level in the sight glass (3 lb 8 oz} =
1 Ib 2 oz.
This will be our ending point.

PRELIMINARY CHARGING OF REFRIGERANT-2
1. Slowly open the high pressure side valve of the manifold

gauge to charge refrigerant from the high pressure side.
2. Close the high pressure valve after charging approx. 200 g

{7.05 oz) refrigerant.
CAUTION:
The refrigerant in the charging cylinder is kept in the liquid
State, so the refrigerant should be charged from high pressure
side. Do not start the engine with the high pressure valve kept
open.

PRELIMINARY CHECK FOR REFRIGERANT LEAKS
Refer to “PRELIMINARY CHECK FOR REFRIGERANT LEAKS”
in “Charging Refrigerant”.

CHARGING REFRIGERANT
1. Slowly open the high pressure valve of the manifold gauge,

and charge the calculated amount of retrigerant in “CAL-
CULATING CHARGING AMOUNT OF REFRIGERANT".

CAUTION:
The refrigerant in the charging cylinder is kept in the liquid
state, so the refrigerant should be charged from high pressure
side, Do not start the engine with the high pressure valve kept
open.

2. Close the high pressure valve of the manifold gauge.
3. Make sure that the calculated amount of refrigerant is in the

sight glass.
4. Close the charging cylinder outlet valve.
5. Turn off the heater if it is on (when using heater equipped

type}.
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EVACUATING, CHARGING AND CHECKING

Inspection for Refrigerant Leaks

WORK PROCEDURE

Press
ure

pressure line

a a 3
Il. 3 2 ge| 1 Ee | Rise 3 ox | 38

a2 z 2pep ae | SEES Hi a
Li Lad

Inapaction for refrigerant leaks

NG.
i |

RHAGOOB

To facilitate inspection for refrigerant leaks, establish the
following conditions:
@ Start the engine.
e@ Run the air conditioner.
@ Set the blower fan control to MAX.
@ Set the temperature control to FULL COLD.
@ Run the refrigerant system for more than 5 minutes after

seiting the above-mentioned conditions (to circulate the
refrigerant through the system).

. Refrigerant leaks should be checked immediately after stopping
Pressure in high the engine, beginning with the high pressure Ilne, using a gas

leak tester. This is because the pressure in the high pressure
line drops gradually after the refrigerant circulation stops while
the pressure in the low pressure line rises gradually as shown
in the graph. Leaks can be detected easily when pressure is
high.
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EVACUATING, CHARGING AND CHECKING

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

CONDITIONS
@ Door window:
@ A/C switch:
@ Auto switch
@ TEMP. setting:

*® FAN speed:

e@ Check sight g!

WORK PROCEDURE

Engine speed: Approx. 1,500 rpm

i

Open
ON (Manual Air Conditioner)
ON {Auto Air Conditioner)
Max, COLD
(Manual Air Conditioner)
1G (Auto Air Conditioner)

4 (Manual Air Conditioner)
HI {Auto Air Conditioner)

lass after a lapse of about five minutes.

After warming up engine, adjust intake air temperature to 30 to 38°C (86 to 95°F).
Wait until high pressure is stabilized at approx. 1,471 kPa (14.7 bar, 15 kg/em?, 213 psi)."4

¥
Check the sight glass of the refrigerant system."2
Touch the high and low pressure pipes of the sys-
tem to get an idea of the temperature.

x.

“2: Refer fo sight glass inspection.

“1; Gover the entire condenser unti! the required pressure is indicated.

Check to seo whether the retrigerant is free of
white clouding and bubbles.

[NG a{ If white clouding or air bubbles are found:

OK)

+

¥

Charge refrigerant until
disappear.

white clouding or bubbles

Walt for some time to al-

tow the refrigerant to sta
bilize after charging, then
check the condition

through the sight glass.

¥
Charged amount of refrigerant is 0.K. I ‘Charge again with approx. 150 g (5.29 oz) of refrig-

erant.
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EVACUATING, CHARGING AND CHECKING

Confirmation of Amount of Charged Refrigerant (Cont'd)

Amount off
charge} Appropriate

Check item

Refrigerant is insufficient
JOvercharged, of alr in sys-

Almost no refrigerant
tem

‘Temperature of high and
low pressure pipes

High pressure side is hot High pressure side is
while iow pressure side is [warm and low pressure

cold. side is somewhat coid.

No difference is felt be- [High pressure side is very
tween high and low pres- {hot

sure sides.

Flow of refrigerant viewed |Mostly transparent
through sight glass lOccasionalty some bub-

lbies are seen when en-

igine rpm is increased or

Idecreased

Bubbles are always tlow-
ing, Refrigerant is cloudy.

Nothing is visibie, if overcharged, no bubbles

are seen, I there is air in

the system, large bubbles

are seen,

Pressure Normat high pressure:
1,873 - 4,765 kPa
113.7 = 17.7 bar,

14-18 kgicm*,
199 - 256 psi?

Normat low pressure:

447 - 204 kPa

{1.47 - 2.94 bar,
1.8 = 3 kg/em?,
21-49 psi)

cient,

Both high and low pres-
sure vaiues are insufti-

High pressure value is

lvery email

Both figh and tow pres-
lsure values are excessive.

Action to take
lated when Ihe receiver

ldriet strainer is clogged,
lor when the expansion

valve Is opened exces-

sively.

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

When the STV (for tha auto air conditioning
system) activates at an ambient temperature of
less than 20°C (68°F), bubbles can sometimes be
seen through the sight glass. However, the
amount of refrigerant is correct if the following
conditions are met:

(1) The air vent temperature is less than 7°C
(45°F) as per the performance chart (HA-
28).

JAir bubbles may be gener- Add refrigerant after
checking tor leaks.

b.

HA-32

Check the refrigerant

isystem,

IStop the compressor and
extract excessive retriger-
ant. it air is found, perform

levacuation, then charge
|the specified amount of
refrigerant.

ons Sen nS JO See

(2} Bubbles disappear under the following
conditions:

@ Door windows: Closed
@ Auto switch: ON
@ TEMP. setting: 40
© FAN speed: Ht
@ REC. switch: ON

Check sight glass after a lapse of about five
minutes.
Recheck the amount when It exceeds 20°C
(68°F). At higher temperatures the bubbles
are easy fo see.

When the screen in the receiver drier is
elogged, the bubbles will appear even if the
amount of refrigerant is normal. In this case,
the outlet side pipe of the receiver drier
becomes considerably cold.



EVACUATING, CHARGING AND CHECKING

Recovery Procedure

REMOVAL OF REFRIGERANT CHARGING DEVICE
1. Completely loosen the adapter valves of the low pressure

and high pressure lines.
The inner valve of the adapter valve will prevent the
refrigerant from Seaking out.

2. Remove both the high-pressure and low-pressure side
adapter valves from the on-vehicle service valve.

If adapter valve Is not used for charging, Proceed as follows to
minimize the refrigerant discharge into the atmosphere.
3. Loosen the nut of the low pressure charging hose while

pressing it against the service valve to prevent refrigerant
leakage.

4. After loosening the nut, quickly remove the charge vaive
from the service valve.

5. Wait until the high pressure gauge indication drops to
below 981 kPa (9.8 bar, 10 kg/cm’, 142 psi}, then similarly
disconnect the high pressure charging hose.

Reference DISPOSAL OF RESIDUAL REFRIGERANT
Weight of canister Securely shut off each of the charge valves, adapter valves and+ charge vaive manifold gauge valves to prevent the residual refrigerant from

gor} 60 leaking out. Keep these valves in a safe focation for the next
118.75) charging.

B00 460 400g The amount of refrigerant remaining in a service canister can(78a) (16.22) (14.11 02) be estimated from the Table shown here. it is recommended400 thaas) 300 9 [10.58 02} that a fabel be attached indicating the remaining amount in the4a. 250 9 canister canister,
300 (8.82 02) canister(10.58) te)
200

(7.083 200 g (7.05 02) canister
100

(253)

@ 100 200° 300 400 lez)
{0} (3.83) (7,08) (70.50)(14.11)

‘Canister content

PHA606B|

HA-33



DESCRIPTION — Manual Air Conditioner

Control Switches

SWITCHES AND THEIR CONTROL FUNCTIONS

Indicator illuminates

Switch ia)
Air outlet Intake air Compressor

Depending on mode switch position,

: Dapending on A/C switch position,
: Depending on REC switch position.

REC

ON OFF

Rec REC/FRE

FRE

Compressor is operated by thermo contrat amp. and E.C.C.8. control unit.

J: When vent mode is selected, AEC switch function is as in the following chart:

SHADETC
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DESCRIPTION — Manual Air Conditioner

Specifications

AIR MIX DOOR MOTOR
The air mix door motor is attached to the heater unit. It rotates,
opening the air mix door to the position set by the temperature
control lever.
Motor rotation is conveyed through shafts and linkages. The air
mix door position is fed back to the contro! amplifier by the
Potentio Balance Resistor (P.B.R.) built into the air mix door
motor.

[2 @ [4] 1 2 | Aiemix door Direction of
UX 15] operation lever movement

Clockwise (Toward
COLD > HOT passenger

compartment)

e|e sToP stop
Cold Hot Counterclockwise
side) side? © | @ | HoT+corp | (Toward engine

P. BR. compartment)

SHABITC

Characteristics of P.8.R.

tka

3

FA 2
is
Be

gs
ie
ag

0
coon HOT

a2eC
(Bt? F}

SHAZTOG
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DESCRIPTION — Manual Air Conditioner

Specifications (Cont'd)
MODE DOOR MOTOR
When a mode switch is selected, the position switch built into it
reads the corresponding mode to determine the direction of
motor rotation. As soon as the desired mode is set, the position
switch stops the motor.

To centre! amp.

[e]
WAGgeGohao)

SHAGIEC
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DESCRIPTION — Manual Air Conditioner

Specifications (Cont'd)
INTAKE DOOR MOTOR
The intake door motor is installed on the side portion of the
intake unit. Using a rod and link it opens and closes the intake
door. When the REC switch is ON (OFF), the ground line of the
intake door motor is switched from terminal @ to @ (@ to
@ ). This causes the motor to start because the position switch
contacts built into it are now set fo the current flow position.
The contacts turn along with the motor. When they reach the

intake door non-current flow position, the motor will stop. The motor always

turns in the same direction, (FRE-REC—>REC/FREC)cal motor
' SHABIIC)

Ignition switen
ace

Intake door motor

To rol
contro
ere 33/2122] 20

sHazaac|
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SERVICE PROCEDURES

Acceleration Cut System
This system is controlled by the E.C.C.S. control unit.
When the engine is heavily overloaded, the compressor is
turned off for several seconds to reduce overloading.

Water Cock Control System
The water cock is connected to the air mix doors with a cable.
When the air mix doors are at the full-cold position, the water
cock is fully closed, and when the air mix doors are at the
full-hot position, the water cock is fuffy opened,

HA-38



SERVICE PROCEDURES
K

l

Refrigeration Cycle

REFRIGERANT FLOW

The refrigerant flows in the standard pattern, that is, through the compressor, the condenser, the receiver
drier, through the evaporator, and back to the compressor,
Refrigerant evaporation through the evaporator coil is controlled by an externally equalized expansion
vaive, located inside the evaporator case.

FREEZE PROTECTION (For manual alr conditioner)
The compressor cycles on and off to maintain the evaporator temperature within a specified range. When
the evaporator coil temperature falls betow a specified point, the thermo contro! amplifier interrupts the
compressor operation. When the evaporator coil temperature rises above the specified point, the thermo.
control amplifier allows compressor operation.

FREEZE PROTECTION (For auto air conditioner)
When the A/C is switched on, the compressor runs continuously, and the evaporator pressure is
controlled by a suction throttle vaive (S.T.V.} to prevent freeze up.

REFRIGERANT SYSTEM PROTECTION

Low-pressure switch

The refrigerant system is protected against excessively low pressures by the low-pressure switch,
located on the receiver drier. If the system pressure falls below the specifications, the low-pressure
switch opens to interrupt compressor operation.

Fusible plug

Opens at temperature above 105°C (221°F), thereby discharging refrigerant to the atmosphere, If this plug
is meited and opened, check the refrigerant line and replace the receiver drier.

Pressure relief valve
The refrigerant system is also protected by a pressure relief valve, located on the end of the high
pressure flexible hose near the compressor. When the pressure of refrigerant in the system increases to
an abnormal level [more than 3,727 kPa (37.3 bar, 38 kg/cm’, 540 psi)], the release port on the pressure
reliet valve automatically opens and releases refrigerant into the atmosphere.

Pressure relief Mi M4r igh-pressure Low-pressure| valve BEB as fiquid
a High-pressure poy Low-pressure

fiquie gas

Suction throtte valve
(for Auto A/C}/ ub

© expansion valve
Low-pressure switch Ss SHACSC
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SERVICE PROCEDURES

Refrigerant Lines

FOR AUSTRALIA

B10 - 20

oon

20-28

("io - 20,719 20-30, 14-22)
i fail

i fe) is- 2seran Cow
11.0 - 20, 7 - 14)

High-pressure

i 1 {0} 20 - 29
| \ QO - 30, 14-23)
} Cja-2
i (20 - 3.0, 14+ 22)

| 10-20
(18 - 20,7 -

18 + 28Fe at 10)
B) : norm teg-m, fetb)

Receiver drier

SHAGIIC
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SERVICE PROCEDURES
Refrigerant Lines (Cont'd)

L.H.D. MODEL FOR EUROPE

Low-prescure
(Suction) service valve

High-pressure
{Discharge} service valve

Receiver drier

O) 14.18 14-18, 10-134

©) 20-29 2.0.30, 14-224,

{FD Nem team, ftp

SHASZ7C
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SERVICE PROCEDURES

Refrigerant Lines (Cont'd)
R.H.D. MODEL FOR EUROPE

Cooting unit

i

me. |
J 10-20 {2.0 - 3.0, 14 - 22)10" 1.0 - 20, 7-44) ]
\ ct 18 - 2 }\ 0 (55-286, 11 = 18) 10-2 | |

{10 - 2.0, 7 - a

High-pressure
(Discharge) service
valve(lis-19 \

15-49, 11-1)

*Suction) service
valve

(15-19
(18-49, 14 «14

\[O)20- 29
} Qo - 3.0, 14-22)

i fam| i {2.0 - 80, 14-22)
“{F 10-20i i) (1.0 - 20,7 - 14)

i| /(O) 15 - 25
i (6 - 2.8, 41 - 18)

| Recover atier

() : Nem teg-m, 40}

SHATIEC
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SERVICE PROCEDURES

Compressor Mounting

<I (haa. 54 (44 55, 32 - 40)
4 i Pl so - 68 16:1 - 6.8, a7 - 50)

at a2, “98”

sdler pulley
eo - 68 5.1 - 69, 37 - 50)

[0]: em tkg-rn, feb)
SHABIAC

Belt Tension
e@ Refer to section MA.

Fast idle Control Device (F.I.C.D.)
e@ Refer to section EF & EC.
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A/C PERFORMANCE TEST

TEST READING

For Australia
Recireulating-to-discharge air temperature table

Performance Chart

TEST CONDITION — For Manual Air Conditioner
Testing must be performed as follows:

Vehicle location: indoors or in the shade (in a well venti-
tated place)

Doors: Closed
Boor windows: Open
Hood: Open
TEMP. lever position: Max. COLD
Mode switch: “J (Ventilation) set
REC switch: ea (Recirculation) set
FAN iever position: Max. position
Engine speed: 1,500 rpm
Time required before starting testing after air conditioner
starts operating: More than 10 minutes

inside air (Recirculating air)

at blower assembly inlet Discharge air temperature at center ventilator

Relative humidity Air temperature °C CF)
% °C CF}

20 (68) 65 - 7.2 (44 - 45)
25 (77) 41.0 - 12.0 (52 - 54}

80-60 i
30 (66) 15.6 - 16.8 (60 - 62}
35 (95) 20.3 - 21.6 (69 - 71)

20 (68) 7.2 -7.9 (45 - 46)
25 (77) 12.9 - 12.9 (64 - 55)

80-70
90 (86) 18.8 - 17.9 (62 - 64)

35 (95) 24.6 - 22.8 (74 - 73)

Ambient air temperature-to-compressor pressure lable

Ambient air

Relative humidity Air temperature
High-pressure (Discharge side}

kPa (bar, kg/em?, psi)
Low-prassure (Suction side}

kPa (bar, kg/em’, psi}
% “ory

20 (68) 1,079 - 1,324 (10.78 - 13.24, 105.9 » 129.5 (1.059 - 4.295,
11.0 - 43.5, 156 - 192) 1.08 - 1.32, 15.4 - 18.8)

28 (77) 1,196 - 4,461 (11.96 - 14.61, 146.1 - 178.5 (1.461 - 1.785,

12.2 - 44.9, 173 - 212) 1.49 » 1.82, 21.2 - 25.9)

30 (86) 1,373 - 1,687 (13.73 - 16.87, 187.3 - 228.5 (1.873 - 2.285,
50-70 14.0 - 47.2, 189 - 245) 4.91 - 2.33, 27.2 - 33.1}

35 (85) 1,589 - 7,942 (15.89 - 19.02, 229.5 - 260.5 (2.295 - 2.805,

16.2 + 19.8, 230 - 282) 2.34 ~ 2.86, 33.3 - 40.7)

40 (104) 1,804 - 2,197 (18.04 - 21.97, 269.7 ~ 329.5 (2.697 ~ 3.295,
18.4 - 22.4, 262 - 319) 2.75 - 3.36, 39.1 - 47.8)

4,99 - 2,442 (1: ~ 24.42, - 6 (3.089 - 3.776,45 (113) OT - 2,442 (19.91 - 24.42, 308.9 - 377.6 ¢

20.8 - 24.9, 289 - 354} 3.15 - 3.85, 44.8 - 54.7)
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AIC PERFORMANCE TEST
Performance Chart (Cont'd)
TEST CONDITION — For Auto Air Conditioner
Testing must be performed as follows:

Vehicle focation: Indoors or in the shade (in a well venti-
lated piace)

Deors: Closed
Door windows: Open
Hood: Open

Set up ACTIVE-TEST with CONSULT and set each
component as follows:

Mode door: VENT
Intake door; REC
Air mix door: Full-cold
Compressor: ON
Blower motor: 12V

@* up seli-diagnosis STEP 2 and set code No. “66”.
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A/C PERFORMANCE TEST

Performance Chart (Cont'd)
VG30DETT engine L.H.D. model
Recirculating-to-discharge air temperature table

(aside air (Recirculating air)

at blower assembly intet Discharge air temperature at center ventilator

Relative humidity Air temperature "C (FY

% ‘CCF

20 (68) 7.0 - 7.8 (48 - 46)

25 (7) 11.6 - 12.7 (53 - 56)

50-60 30 (86) 165 ~ 17.7 (62 - 64) "
35 195) 21.3 - 22.7 {70 - 73)
40 (104) 26.2 - 27.8 {79 - 82)

20 (68) 7.8 - 8.7 (48 - 48)

25 (7) 12.7 - 13.8 (55 - 57)

80-70 30 (88) 17.7 - 18.9 (64 - 66)
36 (95) 22.7 » 24.1 (73 - 75)

40 (104) 27.8 - 20.6 (82 - 85)

Ambient air temperature-to-compressor pressure table
ni

Ambient air

Relative humidity Air temperature
High-pressure (Discharge side)

kPa (bar, kg/em’, psi}
Low-pressure (Suction side}

kPa (bar, kg/cm’, psi)
% °C CF)

20 (68) 785 - 961 (7.86 - 9.61, 68.6 - 103.0 (0.686 - 1.030,

8.0 - 9.8, 114- 139) 0.70 - 4.05, 10.0 - 14.9)

26.07) 912 - 1,108 (9.12 - 11.08, 118.7 ~ 150.0 (1.187 - 1.500,

9.3 - 11.3, 132 « 161) 1.21 ~ 4,53, 17.2 - 21.8)

30 186) 1,128 - 1,383 (11.28 - 13.83, 167.7 - 205.0 (1.677 ~ 2.050,
50-70 14.5 - 14.1, 164 - 209) 4.71 - 2.09, 243 - 29.7)

35 (98) 1,383 - 1,857 (13.53 - 16.57, 213.8 - 260.9 (2.138 - 2.609,
13.8 - 16.9, 196 - 240) 2.18 - 2.66, 31.0 - 37.8)

40 (104) 1,879 - 1,922 (15.79 - 19.22, 258.9 - 316.8 (2.589 - 3.158,

16.1 ~ 19.6, 229 - 279) 2.64 - 3.22, 37.5 - 45.8)

45 (118) 1,795 - 2,007 (17.95 - 22.07, 304.0 - 372.7 (3.040 - 3.727,

18.8 - 22.5, 260 - 320) 9.10 - 3.80, 44.1 - 54.0)
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A/C PERFORMANCE TEST

VG30DETT ENGINE R.H.D. MODEL
Recirculating-to-discharge air temperature table

Performance Chart (Cont'd)

inside air (Recirculating air)

at blower assembly inlet Discharge air temperature at center ventiiator
Relative humidity Air temperature “CCF

% °C CF)

° 20 (68) 7.0 - 7.8 (45 - 46)
25 (77) 10.2 - 11.4 (50 - $3)

50 - 60 30 (86) 152+ 16.5 (59 - 62)
35 (95) 20.4 - 21.5 (69-71)

49 (104) 25.4 = 26,7 (78 - 80)

20 168) 7.8 - 8.6 (46 - 47}

25 (77) 114+ 12.4 (88 - 54)

60-70 30 (86) 18.5 - 17.6 (62 - 64)

35 (95) 21.5 - 22.8 (71 - 73)

40 (164) 26,7 - 28.0 (80 - 82)

Ambient air temperature-to-compressor pressure table

Ambient air
~ - High-pressure (Discharge side} Low-pressure (Suction side)Relative humidity Air temperature kPa (bar, ka/om’, psi) kPa (bar, kglem, psi)

% °C (F)

20 (68) 1,088 - 1,353 (10.98 - 13.53, 122.6 ~ 152.0 (1.226 - 1.520,
11.2 - 12.8, 159 - 196) 4.25 - 1.55, 17.8 - 22.0)

25 7) 1,266 - 1,559 (12.65 - 15.59, 156.9 - 194.2 (1.569 - 4,942,
12.9 + 15.9, 183 - 226) 1.60 - 1.98, 22.8 - 28.2)

30 (86) 1,451 - 1,785 (14.51 - 17.86, 185.4 - 226.5 (1.854 - 2.265,
50-10 14.8 - 18.2, 210 - 259) 1.89 - 2.31, 26.9 - 32.8)

38 (95) 1,608 - 1,981 (16.08 - 19.81, 220.7 « 269.7 (2.207 - 2.697,

16.4 - 20.2, 233 - 287) 2.25 - 2.75, 32.0 - 39.1)

40 (108) 1,765 - 2,158 (17.65 - 21,58, 247.1 - 313.8 (2.471 - 3.138,
18.0 - 22.0, 256 - 313) 2.52 - 3.20, 36.8 - 45.5)

45.0113) 1,942 - 2,373 (19.42 - 23,73, 2748 - 362.9 (2.746 - 3.629,
19.8 - 24.2, 282 - 344) 2.80 - 3.70, 38.8 - 62.6)
i

HA-47



Characteristics revealed by the manifoid gauge
readings for the air conditioning system are
shown in the fofiowing tabl
For how to do the pertormance test, refer to the
item “Performance Chart’.

le.

AiC PERFORMANCE TEST

Performance Test Diagnoses
In the following tabie, the portion marked on each
gauge scale indicates the range which shows that
the air conditioning system is in good order.
This range is described in Performance Chart.

Condition Probable cause Corrective action

INSUFFICIENT REFRIGERANT CHARGE

AGS52A

Insutticient cooling.

Bubbles appear in sight

glass.

Refrigerant is low, or

feaking slightly,

1. Leak test

2. Repair leak.
3, Charge system.
Evacuate, as necessary,
and recharge system.

ALMOST NO REFRIGERANT

ACSS3A

No cooling action

A lot of hubbies or some-

thing like mist appears in

sight glass.

Serious refrigerant teak. Stop compressor imme-

diately.

4. Leak test.

2. Discharge system.
3. Repair leakis).

4, Replace receiver drier

if necessary.

5. Check oit levet,

6. Evacuate and

recharge system.

MALFUNCTIONING EXPANSION VALVE

AC3SAA

Slight cooling.

Sweat or frosting on ex-

pansion vaive inlet.

Expansion vaive restricts

refrigerant flow.

# Expansion valve is

clogged.

‘@ Expansion valve is in-

operative.

Valve stuck closed.
Thermal bulb has
lost charge.

It valve intet reveals

‘sweat or frost:

1. Discharge system.

2. Remove vaive and

clean it. Repiace it if

necessary.

3, Evacuate system.

4, Charge system.

ff valve does nat operate:

1. Discharge system.

2. Replace valve.
3. Evacuate and charge

system.

LIA.4Q



Condition

A/C PERFORMANCE TEST

Performance Test Diagnoses (Cont'd)

Probable cause Corrective action

Insufficient cooling.

Sweat on suction line.

No coating,

‘Sweat or frosting on suc-
tion tine.

Expansion vaive allows
too much refrigerant

through evaporator.

Maffunctioning expansion
valve,

Check valve tor opera-
tion. if suction side does

not show a pressure de-

crease, replace valve.

1, Discharge system,

2, Replace vaive.
3, Evacuate and charge

system.

lnsutficient cooling.

Frosted evaporator.
Suction throttie vatve is
inoperative.

1. Discharge system.

. Repiace valve.

3, Evacuate and charge
system.

p

Insufficient cooling. Suction thrattie valve
restricts refrigerant flow.

1, Discharge system.
2. Replace vaive,
3. Evacuate and charge

system.
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A/C PERFORMANCE TEST

Condition

Performance Test Diagnoses (Cont'd)

Probable cause Corrective action

MALFUNCTIONING CONDENSER

ACSGIA

No cooling action: engine
may overheat

Bubbies appear in sight

glass of drier,
Suction tine is very hot.

Usuaily a malfunctioning

condenser.

@ Check fan belt and
fluid coupling

© Check radiator tan mo-
tor.

‘* Check condenser tor
diet accumulation.

© Check engine cooling
system for overheat

ing.

# Check for refrigerant

overcharging.

It pressure remains high
in spite of all above ac-

tions taken, remove and
inspect the condenser tor

possibte oil clogging.

HIGH-PRESSURE LINE BLOCKED

Insufficient ccoling

Frosted high-pressure

liquid line.

Drier clogged, or restric-
tion in high-pressure

line.

1. Discharge system.

2. Remove receiver drier

or strainer and

replace it.

3. Evacuate and charge

system.

MALFUNCTIONING COMPRESSOR

Insufficient cooling.

HA-50

internal problem in com-

pressor, or damaged

gasket and valve.

4, Discharge system.

2. Remove and check

compressor.

3, Repair or replace

compressor.

4. Check oil level.

8. Replace receiver

drier.
6. Evacuate and charge

‘system.



A/C PERFORMANCE TEST

Performance Test Diagnoses (Cont'd)

Condition Probable cause Corrective action

TOO MUCH OIL IN SYSTEM (Excessive)

insufficient cooling. Too much oil circulates
with refrigerant, causing
the cooling capacity of

the system to be

reduced.

Refer to COMPRESSOR
OIL for correcting oit

level.

AIR IN SYSTEM

insufficient cooling

Sight glass shows occa-
sionai bubbles.

Air mixed with refriger-
ant in system.

1. Discharge system.

2. Replace receiver

drier.
3. Evacuate and charge

system.

MOISTURE IN SYSTEM

AC360A

After short operation,

suction side may show

vacuum pressure read-

ing. Ouring this condi-

tion, discharge air will

be warm. As a warning

of this, reading vibrates
around 99 kPa (0.38 bar,
0.4 kg/cm’, 6 psi).

Drier is saturated with
moisture. Moisture has

frozen in expansion

vaive. Retrigerant flow is
restricted.

1. Discharge system.

2. Replace receiver drier

{twice if necessary).

3, Evacuate system com-

pletely. (Repeat 30-

minutes evacuating

three times.}

4. Recharge system.
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COMPRESSOR OIL For MJ 0 (HITACHI make

‘Condenser
Bot (MB onring

O-ring Bolt.cveaenseson [no 508! 7,

Kvagaadeso “¥994A8690, vaqz e587
SHAOITA

High-pressure side
(Discharged euarea

Checking and Adjusting
The oil used to lubricate the compressor is circulating with the
setrigerant.
Whenever replacing any component of the system or a large
amount of gas leakage occurs, add oil to maintain the original
amount of off.

Total amount of oil in the system:
150 me (5.3 Imp fl oz)

i. Connect oil separator KV994A9690 between compressor
discharge side and condenser.

2, Evacuate and charge the system.
3. Operate compressor at engine idling with air conditioner

set for maximum cooling and high fan speed.
4, Stop compressor operation after 10 minutes.

CAUTION:
Never allow engine speed to exceed idling speed.
Do not continue compressor operation for more than 10 min-
utes,

§ Disconnect oil separator and connect refrigerant line to
original positions,

6. Disconnect low flexible hose from compressor suction
valve.

7. Add new oif from compressor suction port.
Amount of oil to be added:

120 m& (4.2 Imp fl oz)

® About 30 m2(1.1 Imp # 02) of oll remains unremoved in the
system.

8. After adding oil, rotate compressor clutch by hand 5 to 10
turns.

g. Connect refrigerant line and evacuate and charge system.
10. Conduct leak test and performance test.
41. Gradually loosen drain cap of oi] separator to release

residua! pressure. Remove cap and drain oil.
12. To prevent formation of rust and intrusion of moisture or

dust, perform the following before placing oi! separator kit
into storage.

1) Cap each opening of flexible hose and double union se-
curely.

2) Cap oit separator, evacuate it from service valve, and
charge refrigerant.

When oi! contains chips or other foreign material. After air
conditioner system has been flushed with refrigerant replace
receiver drier. Then pour in 180 m2(5.3 Imp fl oz) of oil into alr
conditioner system.
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COMPRESSOR OIL — For MJS170 (HITACHI make)

IF OIL SEPARATOR IS NOT AVAILABLE
Add oil accordance with the table below.

Condition
Amount of oil to be added

mailmp #1 oz}

Replacement of compressor

1. Remove all cil from new and old

compressors."

2. Charge new compressor with the

‘same amount of oli as was in the old

compressor.

Replacement of front cooling unit 70 (2.5)

Replacement of rear cooling unit 15 (0.8)

Replacement of cool box 10 (0.4)

Replacement of receiver drier {liquid tank) 10 (0.4)

There is no sign of oil leakage from 10 (04)
condenser.

Replacement of condenser
There are evidences of a large amount 60 (2.1)
lot cil leakage from condenser.

Replacement of flexible hose or pipe

|There is no sign of oil leakage. Oil need not be added.

[There are evidences of a large amount

of off leakage.
60 (2.1)

Gas leakage

: Remove compressor oil as follows.

1. With the compressor upside down, com-
pletely drain the oil through the suction port
(trom the embossed letter “s” mark side).

There is no sigan of oil leakage. Oil need not be added.

‘There are evidences of a targe amount
of olf leakage

HA-53

60 (2.

2. When the oi] stops flowing out, rotate the
clutch hub twe or three times te completely
drain the oil.



COMPRESSOR — Model MJS170 (HITACHI make)

Precautions
Plug all openings to prevent moisture and foreign matter
from entering.

Do not leave compressor on its side or upside down for
more than 10 minutes.

When replacing or repairing compressor, check compres-
sor oil level in system,

When replacing with a new compressor, drain specified off
from new compressor. Refer to COMPRESSOR OIL.
Be sure there is no oil or dirt on frictional surface of clutch
disc and pultey.

When replacing compressor clutch, be careful riot to
scratch shaft or bend pulley.

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

When storing a compressor, be sure to fill it with refrigerant
to prevent rust formation. Add refrigerant at the low-
pressure side and purge air at the high-pressure side,
while rotating shaft by hand,
When installing shaft seal, O-ring and gaskets, apply com-
pressor oil sparingly to the contact surface. Do not reuse
them.
After replacement or repairs, conduct a Leak Test.
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COMPRESSOR — Model MJS170 (HITACHI make!
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COMPRESSOR — Model MJS170 (HITACHI make)

Compressor Clutch

REMOVAL

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

Kv99412302

@ Using clutch disc puller, clutch disc can be removed easily

INSPECTION

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

chuteh dise Pulley Coit

Pulley

Check the appearance of the pulley assembly. If the contact
surface of the pulley shows signs of excessive grooving due to
slippage, both the pulley and drive plate shouid be replaced.

sHaross) ~The contact surfaces of the puiley assembly should be cleaned
with a suitable solvent before reinstallation.

Coll
Check coil for loose connection or cracked insulation.
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COMPRESSOR — Model MJS170 (HITACHI make’
Compressor Clutch (Cont'd)
ADJUSTMENT
@ When assembling clutch disc, adjust disc-to-putley clear-

ance with shims.

BREAK-IN OPERATION
When replacing compressor clutch assembly, do not forget
break-in operation, accomplished by engaging and disengaging
the clutch about thirty times. Break-in operation raises the level
of transmitted torque.

* Use thickness gauge by
machining it a8 shown,

Unit: mm find

SHAsia|

Shaft Seal

REMOVAL
© Before disassembling, be sure to measure the amount of

gil. After assembling, charge with the same amount of new
oil,

e With Too! KV89403043, remove shaft seal by hooking the
pulling case.

INSPECTION
Pulling case .

@ Check the outer seal rubber for scars and hardening.

Outer seal rubber
SHABS4C|
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COMPRESSOR — Model MJS170 (HITACHI make

Shaft Seal (Cont'd)
* Check the seai lips for scars and wear.

Seal fip
(Bubber}

Dust lip:

- th LL Seat tip
Cation)

SHASS6O|

INSTALLATION
= When installing shaft seal;
1} Cap shaft seal pilot to the top end of compressor shaft.
2} Using shatt seal installer, insert shaft seal.

Cylinder Head, Valve and Cylinder

REMOVAL (Rear)
@ Using Allen socket, remove rear cover.

@ Using cylinder head remover, remove rear cylinder head.

INSPECTION
@ Check suction vaive plate and cylinder head for sings of

damage.
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COMPRESSOR

SHAGASA|

Refrigerant passage
low-pressure)

Retrigerant passage
(low-pressure)

‘Suction sint

SHAZTEA,

Model MJS170 (HITACHI make)
Cylinder Head, Valve and Cylinder (Cont'd)
REMOVAL (Front)
@ With the front facing downward, suppart compressor shell.

Using a plastic mattet, tap at the rear end of the shell flange,
driving shell straight downward.

@ Detach front cover from cylinder assembly.

INSPECTION

@ Check suction valve piate and cylinder head for signs of
damage.

@ Gheck fo make sure contact surfaces of cylinders, compres-
sor shaft and compressor shell are free from any sign of
scratches,

INSTALLATION
1. Front cover must be installed so that the cutout portions of

front cover and shell are aligned.
For this purpose, install front cover on cylinder head so that
angle between threaded hole in front cover and low-
pressure side refrigerant passage in cylinder head is about
60°,
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COMPRESSOR — Model MJS170 (HITACH! make)
Cylinder Head, Valve and Cylinder (Cont'd)
2. When installing sheil on cylinder, adjust position of shelf so

that suction inlet of shell opens in the same direction as
suction stit of cylinder visible in suction inlet by removing
suction valve.

Flatrigerant passage
How-pressure side}

Suction slit

Suction intet

SHA3896|

@ When installing suction cover to rear cover, align knock pin.

Suction cover

Rear cover sHag74al

Torque wrench @ Using Allen socket, install rear cover.

Rasr cover fixing bolt

kvesarasa0 | suaarsa|
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COMPRESSOR —- Model MJS170 (HITACHI make)

Leak Test
@ Charge refrigerant from suction side and evacuate air trom

discharge side, Then conduct leak test.
Kvageci852

~ y
Kv9g404559

SHASOTA\
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AIC ELECTRICAL CIRCUIT — Manual Air Conditioner

C3)
HO)

Ai, TERNATOR

Wiring Diagram
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AIC ELECTRICAL CIRCUIT — Manual Air Conditioner
Wiring Diagram (Cont'd)

SWITCH UNIT

SONTROL AMP:

com A/C SWITCH
6o-—_6 0+

eas REC SWITCH
ot ed

60

4 A/C INDICATOR

REG INDICATOR

i

Boor : ‘GROUND _Qetmnmarion
| | 20 ae

t—— "5 oe=" re AIR AIXi 
Dogr noToR«. : mia aé ‘Sup-harness)

Main L
narness) =)

ee pour none
oe aa HE BA DOOR MoToR

Grow) “oma
H
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2 
POSITION

: CB switcr INTAKESwite DOOR HeTOR

Ta] THERM
CONTROL THERM STOR

4 AM.

CE) a7 moans

cena

rea]
oh
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TROUBLE DIAGNOSES — Manual Air Conditioner

Contents
How te Perform Trouble Diagnoses for Quick and Accurate Repair

Symptom Chart ...

Preliminary Check ....
PRELIMINARY CHECK 1
(Intake door is not set at “FRESH” in DEF mode) ....
PRELIMINARY CHECK 2
(A/C does not biow cold air) ....
PRELIMINARY CHECK 3
(Magnet clutch does not engage in FOOT & DEF or DEF mode} ....
PRELIMINARY CHECK 4
(Air outlet does not change}
PRELIMINARY CHECK 5
(Noise) ....
PRELIMINARY CHECK 6
(Insufficient heating} .....

Main Power Supply and Ground Circuit check .
Circuit Diagram for Quick Pinpoint Check
Harness Layout for A/C system

Diagnostic Procedure 1

(Blower motor does not rotate}

Diagnostic Procedure 2
(Air outlet does not change) ......

Diagnostic Procedure 3

(Intake door does not change in VENT, B/L or FOOT modes) .....
Diagnostic Procedure 4

(Magnet clutch does not engage when A/C switch and fan switch are ON) ...

Diagnostic Procedure 5
(Humination or control panei indicators do not come on) ....

Diagnostic Procedure 6

(Temperature of air outlet does not change} .
Electrical Component Inspection ...
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TROUBLE DIAGNOSES — Manual Air Conditioner

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

WORK FLOW

CHECK IN © Reference item

LISTEN TO CUSTOMER
COMPLAINTS AND CONFIRM.

INVESTIGATE ITEMS RE- Symptom Chart
LATED TO EACH SYMPTOM. (See page HA-66.)

al ELIMINATE GOOD SYSTEMIS)/ Preliminary Check
POT TTT PARTIS). (See page HA-67 - 72.)
1
1

| Main Power Supply
' CHECK MAIN POWER SUPPLY and Ground Circuit
H AND GROUND CIRCUITS. Check
t {See page HA-73,)
1
t
' © Diagnostic Proce-

' dure(s) (See pages
1 HA-77 - 91.) ELIMINATE GOOD PART(S)/ © Harness Layout for
1 © Circuit Diagram HARNESS(ES)/CONNECTOR(S} AIC System (See
' for Quick Pin- ELECTRICALLY. Pages HA-75 - 76.)
1 point Check (See |

: page HA-74,) Malfunctioning —-Malfunctioning
i harnesstes}/ part(s}
H connector{s) gy
i)

ical Com

\ inspect cacn | / Electrical Com,
MPONENT. Ponents Inspectic

! oo : (See pages HA-92 - 94.)
t
11 J
\ REPAIR/

REPAIR.
REPLACE,

i) | ie |
1
baw anne enn n =e FINAL CHECK

- OK.

CHECK OUT
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TROUBLE DIAGNOSES — Manual Air Conditioner

Symptom Chart

DIAGNOSTIC TABLE

Main power
supply andPROCEDLRE Protiinary check | Diagnostic Procacure | SPRY and ‘Hectoat components rapecton

cheek

semen: SSE SSE S/S 2/2/28) 21 FSS EE Re lif) eE/E(E)E/S) E/E) ELF) E) E/E) = E/E1E/ E/E) ee) =

clalole|ole g
-lalolejele/S]eiel eels ‘ =5 gleis sleigieleie & s
HERE EE EH i] | |@alalsS/S PE S(S/S ETRE EEE alzl is Eleye|eE/ELE i eiziglelel|glele! & aleleicis| (2/8 BilslaleBal E/E/E/ 2/8/83] e18/ gi & BElE s/s) 0 blo 3/8) 8/22/2 2 3/213/ 8/8 £ Me elElsl? iElELE ge) 22 22) 2] 2 {3ls BL E/Si gis sl] s]s3\s sisi2/ 8/8) 218/5) 2 Elelzidie/e/ gS B/E]2| 8/8gle E8|gialeiglZ| 8 | 2 Ee 8/2 aig gis 5|5\§evuprom é é 8 ala) 8 ale/2/ 8) 8/2) 2)z/2| 2/8] 2

NG coos netciow coda | (@) @ of febe be] felel [ale of

Inston peatna Oe a ele 8 3

lower mato does pt aBon e eo elo fole
‘outlet does not change a e a fo 3 @

Intake daor doen no changein VENT. Bit or FOOT Cr e]o of Jo
rode

Intake door is bot st at

“pnest in DEF mode, | @ ° a] e 9] [9°
Magrot chach dove not on

gage wnen AG owen nd | @ a ° ° °
fan switch ae ON.

Magnet ten doen ot em

9290 In FOOT 8 DEF or DEF) Qi @ ° o Je ofolo ofo
mode

TNurination or incatre on
sswitet panei do not come ry 6 2
on

Noise
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TROUBLE DIAGNOSES — Manual Conditioner

Preliminary Check
PRELIMINARY CHECK 1
Intake door is not set at “FRESH” in DEF mode.

ts intake door in “Fresh” posi- |NO_,! Go to Diagnostic Procedure
tion when REG switch is turned
from ON to OFF in VENT, B/L,
FOOT or FOOT & DEF modes
with ignition switch at ACC and
fan spead at 4?

{intake door must be at REC/
FRE position when VENT mode
ig selected}

{Can you hear air moving trom
the intake unit? Or open glove
bex and check intake door oper-
ation which is located behing
the glove box.)

J Yes

Is intake door in “REG” position [NO_,[ Go to Disgnostic Procedure 3.
when REC switch is turned from

OFF to ON in VENT, B/L, FOOT
or FOOT & DEF modes with igni-
tion switch at ACG and fan
speed at 4?

{Can you hear ait moving from
the intake unit? Or open glove

box and check intake door oper-

ation which is located behind
the glove box.)

res

's intake door in “Fresh” post LNO_,/ Replace controt amp. built-into
tion when DEF mode is heater unit.
selected?

{Can you hear air moving from
the intake unit? Or open glove
box and check intake door oper-
ation which is located behind

the glove box.}

yee

INSPECTION END
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TROUBLE DIAGNOSES — Manual Air Conditioner

Preliminary Check (Cont'd)
PRELIMINARY CHECK 2
AIC does not blow cold alr.

DOES AIR FLOW FROM VENTS?
Condition

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

© Mode switch is in VENT mode
and temperature lever is in full
cold position

| OK

IS BLOWER MOTOR OPERATING
NORMALLY?

Yes No

CHECK BLOWER
MOTOR OPERATION.

Go to Diagnostic Pro-

codure 1,

CHECK COMPRESSOR BELT

TENSION.
Reter to MA section

NG. CHECK COMPRESSOR OPERA-
TION.

CHECK VENTILATOR DUCT FOR
AIR LEAKS.

+

Go to Diagnostic Procedure 4.

OK.

OK, NG.

¥.

Repair air leaks.

CHECK THERMO CONTROL AMP.

OK.

yee OK.

Adjust or replace CHECK REFRIGERATION CYCLE
compressor belt. PRESSURE WITH MANIFOLD

GAUGE CONNECTED.
Reter to Pertormance Chart

NG.¥. i
CHECK REFRIGERANT, Go to Perlormance
Connect manifold gauge then

check system pressure.

J NG. OK.

CHECK FOR REFRIG- Go to Diagnostic Procedure 6.

ERANT LEAKS.

HA.6R

OK. NG.

Replace thermo con-

trok amp.

¥

CHECK FOR EVAPORATOR COIL
FREEZE UP.

Remove intake unit and check it

evaporator freezes.



TROUBLE DIAGNOSES —- Manual Air Conditioner
nnn nner can

Preliminary Check (Cont'd)
PRELIMINARY CHECK 3
Magnet clutch does not engage in FOOT & DEF or DEF modes,
@ Perform PRELIMINARY CHECK 2 and 4 before referring to the following flow chart.

With engine running, does mag- |NO__ | Go to Diagnostic Procedure 4.
net clutch engage normally

when A/C switch and fan switch
are ON?

Yes
2

Push A/C switch and tuen A/C
system OFF. Make sure that

magnet switch is disengaged.

Ra

With engine running, does mag- |No | Replace contro! amp. built-into
net clutch engage normally heater unit.

when FOOT & DEF or DEF
switch and fan switch are ON?

Yes
¥

INSPECTION END
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TROUBLE DIAGNOSES — Manual Air Conditioner

PRELIMINARY CHECK 4

Air outlet does not change.

Prefiminary Check (Cont'd)

Air outer
Switch

a
wd | root a venr

Moge ud | rooraper
-

S| root aver

Ww
ne AeCee

AIR DISTRIBUTION RATIOS

an, Foor

td

DOES AIR COME OUT FROM EACH DUCT NORMALLY WHEN EACH MODE
SWITCH IS SELECTED WITH IGNITION SWITCH AT ACC?

100%

ox

No_s

INSPECTION END

HA-70
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TROUBLE DIAGNOSES — Manuaf Air Conditioner

Preliminary Check (Cont'd)
PRELIMINARY CHECK 5
Noise

Check where noise comes:

j i

fron

} x
Blower motor Expansion valve Compressor Refrigerant line | Belt

Replace blower Replace expan- Replace com-
motor. sion valve. pressor.

The line is fixed directly to
the body

The tine is not fixed.

|
Fix the line with rubber or
some vibration absorbing

material.

Fix the fine tightly.

4 ¥.

‘The belt vibration is intense. Side of belt is worn out.

| x

Readjust belt tension.
Refer to ENGINE MAINTE-
NANCE in MA section.

The pulley center does not

mateh.

Readjust the pulley center.

HA-77



TROUBLE DIAGNOSES — Manual Air Conditioner

Preliminary Check (Cont'd)
PRELIMINARY CHECK 6
Insufficient heating

DOES AIR FLOW FROM FOOT |N.G
AREA?

Condition:

# Ignition switch and fan switch
are ON.

© Mode switch is in FOOT mode
and temperature lever is in
full Rot position.

yor

CHECK AIR MIX DOOR OPERA-
TION.

Go to Diagnostic Procedure 6,

HA-72

CHECK BLOWER MOTOR OPER-
ATION.
Go ta Diagnostic Procedure 1.



TROUBLE DIAGNOSES — Manual Air Conditioner

Main Power Supply and Ground Circuit Check
POWER SUPPLY CIRCUIT CHECK FOR A/C SYSTEM
Check power supply circuit for air conditioning system.
Refer to “POWER SUPPLY ROUTING” in section EL and A/C
ELECTRICAL CIRCUIT.

CONTROL AMP. REMOVAL
1. Remove driver side instrument tower lid.
2. Remove vent duct.
3. Remove control amp. with harness connected.

‘Conto! amp. harness connector Gi) CONTROL AMP. CHECK
; [om 1. Disconnect contro! amp. harness connector.

q2 [s
coma

2. Connect voltmeter from harness side.
3. Measure voltage across terminal No. 43 or No. @ and

Voltmeter terminal
Voltage

®S 8

body ground.

(e]
SHAgTIOC = @

RH

Body ground Approximately. 12V

Control amp. harness connector Sheek body ground circuit for control amp. with ignition switch

1. Disconnect contro! amp, harness connector.
2. Connect chmmeter from harness side.
3. Check continuity between terminal No. @ and body

ground,

SHASHEC. >

HA-73



TROUBLE DIAGNOSES — Manual Air Conditioner

Circuit Diagram for Quick Pinpoint Check
“1 Oo 

29 
efuEY © A

q
 pepunouans 

ssequinw 
YnaED 

M
A

 Yie
 BpIoUtOD 

sOIRUUOD 
MALU} 

LeOqUUNL 
peu 

M
LL

SeolseuUOs 
Sp

H
 seEUIEY 

a
 

OL 
PARDEUUCD 

ae 
,, 

K
j 

., 
ORIID 

SIGHOP 
* YR 

SiOLeUUOD 
EPH 

HUA 
OY 

&
“WOLDEUUOD 

OPE 
HUN 

sar 
UORENEAY! 

HY 
01 LANDY 

OLENUCD 
TY 

«

:

Ie

ale le re
vie

Tavis, 
4° 

No
fauauive

SHABO3C

HA-74



TROUBLE DIAGNOSES — Manual Air Conditioner

Harness Layout for A/C System
ENGINE COMPARTMENT

_ -

TO <>Low-pressure switch

HASTE

HA-75



TROUBLE DIAGNOSES — Manual Air Conditioner

Harness Layout for A/C System (Cont'd)
PASSENGER COMPARTMENT

Control amp, connector

9 —— \ =]
I

rey

Iino a : Pea imermediate |
Mode door connector (Ba) - |
‘ator connector Aic conditioner swten unt

connector (3)

Rear of fuse block

\

relay connector

Mode door motor connectorrt

Blower reiay-1

connector ($i) connector
relay-2‘connector connector (37)‘connector

SHABIEC

HA-76



TROUBLE DIAGNOSES

INCIDENT
Diagnostic Procedure 1Fiow

chart No.

Manual Air Conditioner

SYMPTOM: Blower motor does not rotate.
1 | Far fails to rotate IAI @ Perform PRELIMINARY CHECK 2 before referring to the

following flow chart.2 | Fan does not rotate at speed 1. (2

3 _| Fan does not rotate at speed 2. 3) __ [Check it blower motor rotates
4 | Fandoes not rotate at speed 3. [4] | Properly at each tan speed.

Conduct checks as per tow5 | Fan does not rotate at speed 4, i chart.

a yi
Blower moter harness connector CHECK POWER SUPPLY FOR

ee ee BLOWER MOTOR, (Go to next page.)
zal Disconnect blower motor har-

ness connector. [N.G. | Check fuses-at fuse block.
Do approximately 12 volts exist (Refer to “POWER SUPPLY
between blower motor harness ROUTING” in EL section and
terminal No, @ and body AIC ELECTRICAL CIRCUIT.)
ground?

F.3] }O.K.

SHASIG + Check circuit continuity between Reconnect blower motor har-
blower motor harness terminal ness connector.

FL tower motor harness connector No. @ and body ground.

© Ge Pay | E)
CHECK BLOWER MOTOR.

(a) (Reter to Electrical Components
t Inspection.)

@ ys
<5 Replace blower motor,

Continuity should exist. aware

:
Feesistor harconn aes CHECK BLOWER MOTOR CIR- »| Disconnect blower motor and

leat leg oo CUIT BETWEEN BLOWER MO- resistor harness connectors.€&) TOR AND RESISTOR.Do approximately 12 volts exist it Note
between resistor harness termi- Check circuit continuity between
nal No. @ and body ground? blower motor harness terminal

OK No. @ and resistor terminal

No. @

snaarec] &
(Go to next page.Blower motor harness Resistor harness Note: se)

connector (Bisonnet came © I the result fs N.G. after checking circult continulty, repair harness or[Sd & fal connector.
eI

4| @
2

sHastac|

’ HA-77



TROUBLE DIAGNOSES — Manual Air Conditioner

Diagnostic Procedure 1 (Cont'd)
‘Switeh unit harness
connector

is)a q

Fu
CHECK RESISTOR AFTER O1S-

CONNECTING IT.

{Refer to Electrical Components

‘SHAG200|

Inspection}

peOK

Replace resis-

tor.

‘Switch unit harness
connector (8)

Reconnect resistor harness con-

nector.

a aay
CHECK FAN SWITCH CIRCUIT.
Do nermat volts exist between

switch unit harness connector

terminal?

5

NG | Do approx. 5 volts exist between
controt panel terminais No. @)

2Flow [terminal No,| Normal and No. @

°° o (Approx)position | B | © | ‘Apere
Contro} amp. harness connector aia WW
oy@. _ pm 2a» ® bas

E iz iy [4 [41 3) aw Replace fan switch.
LV J

Fan switch

peiG:

CHECK CONTROL AMP. HAR-

NESS TERMINAL VOLTAGE.
Do approximately 12 volts or 0

volts exist between contol amp.

harness terminals No. ( , @ ,
@ or @ and body ground?

N.G. ,| Replace contro! amp.

Flow ‘i Fan sw
coer [TAH operation
No, ° ON [ OFF

‘ABBIOX.
QZ} @ | Pov
3 Aparox.

Bo) @ | ow My
‘Aparox.

@ | @ |v Pay
‘ADBIOX,

B | @ |v [ay

OK.
x

Replace blower motor.

HA-78



TROUBLE DIAGNOSES — Manual Air Conditioner

Switch unit harness Diagnostic Procedure 2
connector @ SYMPTOM: Air outlet does not change.

9 @ Perform PRELIMINARY CHECK 4 and Main Power Supply& and Ground Circuit Check before referring to the followingP| flow chari.
‘perr CHECK MODE DOOR MOTOR —_[N.G.,/ Disconnect switch unit harness€> POSITION SWITCH connector.ey Measure voltage between switch(&) unit hamess connector termi- B ij

suaseag| | Nals No. @) and (i) Do approximately 5 volts exist
. Mode | Temminat No. | vonage between switch unit harnessEI switch unit ewiteh | @ | S| tApnron) Connector terminal No. (3) andharness connector (GF) | Vem Sv o

a1 TOT Ty | BL av NG. eell & roor | © | @ |ayv
FID ra Replace
Der ov switch unit.

Ox. By
‘De approximately 5 volts exist
between contral amp. harnessSHA3260) connectors No. @) and i)

[c] NG Jo.
——_r——_

Repair har-

ness oF con-
comert nector.

i i jes imma Replace control amp.we 7] is
Control amp, y
harness connector (57) suagasc| | ME@Sure voltage between con- [N.G.,| Repair harness or connector.

trol amp. harness connector ter-

minals No. @ and (i

Mode | Terminai No. | Vonage® meen Eee
VENT BV

‘cmeert BL ay€ Foot | @ | @ [av
a FID 2

Control amp, it
harness connector (i) OK

sHAt26¢|

CHECK BODY GROUND CIR- LN-G.,/ Repair harness or connector.Mode door CUIT FOR MODE DOOR MOTOR.meter or Does continuity exist betweentol. mode door motor harness con-
BLOT Se nector terminal No. and

= body ground?

8 lean ig K
| —_ @®@ {Go to next page.)

suaazze

HA_7Q



TROUBLE DIAGNOSES —- Manual Air Conditioner

Diagnostic Procedure 2 (Cont'd)

‘\onGontrol ama,\ reson (4
a —i__

zje
ve E

rey

ov

L--
-.

SHAa2aC}

Controt amp.
harness connector Gil)

2
each terminal on control amp.

and mode door motor.

Continuity

Yes

Check circuit continuity between [NS-5, Repair harness or connector.

CHECK FOR QUTPUT OF CON-

TROL AMP.
Do approximately 12 volts exist
between control amp. harness

terminals No. @® and @ when
mode ig switched from “VENT”
to “DEF” or when mode is

switched from “DEF” to
ENT"?

4 Terminatpepe J Mode deor motor
No.

Mode | Direction

@ | @ | coor fottincage
operation | roterion

O/[S | stop | stop
VENT— | Counter-

© | @ | oer | clockwise
SHASZ9G] DEF | clockwise

® | © | venr
px

Replace mode door motor.

Replace control amp.

HA-80



TROUBLE DIAGNOSES — Manual Air Con ner

intake door motor Diagnostic Procedure 3
harness connector (115) SYMPTOM: intake door does not change in VENT, B/L, or FOOTon modes,& @ @ Pertorm PRELIMINARY CHECK 1, and Main Power Supply

and Ground Circult Check before referring to the followingiva flow chart.
-

CHECK POWER SUPPLY FOR —|N-G._,/ Check intake door motor power
INTAKE DOOR MOTOR,= supply circuit continuity.

SHAs96C] | Disconnect intake door motor
harness connector.

Do approximatety 12 valte exist
between intake door motor har-
ness terminal No. @3 and body

Intake door motor
harness connector (Gi)

ground?

B ig a

Select VENT mode and chack NG. | Check the voltage between con-
the voltage between intake door trol panel harness connector
motor harness terminats No. terminals No. (2 and (Dp.
@. @, @ and body ground. Famer

Vortogeac | Reo Terminal voltage AIC switch No | owen)Ic} Switch unit AE, | BES | maae | (anoron ©|®
harness connector Sl ale Switch ones Te Sey | Ov

ON | on | REG [av av | ov Switeh free av

on | ovr SE! laa | ov | av ~ =

BK Replace con-

trot amp.

¥

Replace intake door motor. Discannect contro! panel con-shasaze|
nector.

L) Switch unit ————connector q
[4 HH ¢. Check circuit continuity between LNG.» Reptace control panel.

contrat panel terminats No. (2a

Se

@ REC switch

‘Switch pressed ‘Yes

BHAIRIC| | Switch frae No

o Switch unit herness P K
connector) via Check circuit continuity between |.N.G.4! Repair harness or connector.aT oat contral panel harness terminal

No. @ (4) and control amp.
harness terminal No. @ (@).

pr

Replace contro! amp.
wie

Control amp.
harness connector oH

HA R1



TROUBLE DIAGNOSES — Manual Air Conditioner

AIC switch 6
ON

Diagnostic Procedure 4

fan switch are ON.
.

following flow chart.

SYMPTOM: Magnet clutch does not engage with A/C switch and

Perform PRELIMINARY CHECK 2 before referring to the

SHASIEC|

CHECK POWER SUPPLY FOR

COMPRESSOR.

Disconnect compressor harness

connector.

AIC relay harness
connector 2)

&

AIC switch
ON

Do approximately 12 volts exist

between compressor harness

connector terminal No. @ and
bedy ground?

ING.a ¥

Check magnet clutch o:

Replace magnet clutch.

Refer to COMPRESSOR —

Model MJS170 (HITACHE make).

CHECK A/C RELAY OPERATION.
Do approximately 12 volts exist
between A/C relay harness con-
nector terminat No. @ and
body ground?

lO.K.

AIC relay harness
connector @)

¥

sHaga70)

CHECK POWER SUPPLY FOR
AIC RELAY.

Disconnect A/C relay.

Do approximately 12 volts exist

between A/C relay harness ter-

minals No. @, Gi and body
ground?

OK, NG

Disconnect A/C

connector,

relay harness

+ Note

Check circuit continuity between

AIG relay harness connector
terminal No. @ and compres-
sor harness connector terminal

AIC relay harness
connector CE

shasaec|

No. @

CHECK POWER SUPPLY CIR-
CUIT AND FUSE AT FUSE

BLocK.

(Refer to “POWER SUPPLY

ROUTING" in EL section and

AIG ELECTRICAL CIRCUIT.)

co

CHECK A/C RELAY AFTER DIs- |N.G.
CONNECTING IT.

(Refer to Etectrical Components

inspection.)

aK:
¥

Reconnect A/C relay.

x

®
{Go to next page.)

Note:

HS. +} Replace A/C relay.

ft the result ia N.G, alter checking circuit continuity, repair harness or
connector.

HA-82



TROUBLE DIAGNOSES — Manual Air Conditioner
Diagnostic Procedure 4 (Cont'd)

Low pressure switch
harness connector (i)

4€é
(al

® !
SHASBAG|

168

AlCreley harness Low-pressure switch
connector (5 harness connector (62)

1608
oa

Q

SHARAOG

G €.C.C.S, control anit
connector (1)

avers] [4 €:iL camit fo}

oR

®4
CHECK COl. SIDE CIRCUIT OF [N.G. {Check circuit continuity between
AIC RELAY, AIC relay harness connector
Do approximately 42 valts exist terminal No. &) and low.
between low-pressure switch pressure switch harness con
harness connector terminal No. Rector terminal No. @.
® and body ground?

1O.K.
+ 

Note

Do approximately 12 volts exist. [N-G. ,) Check circuit continuity between
between E.C.C.S, contro! unit

harness terminal No. @) and
body ground?

low-pressure switch harness
connector terminal No. @@ and
E.C.CS. control unit harness

1O.K.

OK.ij Note
CHECK LOW-PRESSURE
SWITCH.

{Refer to Electrical Componants
Inspection.)

Ne

Replace low-pressure switch.

o ‘

connector terminal No.

Do approximately 8 to 9 volts
exist between E.C.CS. control
unit harness connector terminat
No. @ and body ground?

AIC switch

For terminat arrangement, refer to

OFF

Circuit Diagram for Quick Pinpoint Check.

SHASAIC -

Low-pressure
switch connector

on

ES

_eaurT_jof cormector

ECCS. control %

For terminal
arrangement

refer to Circuit
Oiagram for Quick Pinpoint Check. SHAMIC)

CANT | conertat| (3d ES
ECCS. control *
unit connector (71)

For terminai arrangement, refer to
Circuit Diagram for Quick Pinpoint Check.

1O.K.
¥

Disconnect therma contro} amp.
haress connector.

CHECK E.C.C.S. CONTROL
UNIT.

(Refer to EF & EC section.)

Pe

®
(Go to next page.)

Note:
Hf the result is N.G. after checking circuit continuity, repair harness or
connector,

HA-R2



TROUBLE DIAGNOSES — Manual Air Conditioner

FJ ad Thetma contro!
= aenp. harness"4 connector (i)

CANIT |] CONNECTOR oO
=

£.C.C.S. control
tunit connector 7)

se

For terminal arrange-
ment, refer to Cireuit
Diagram for Quick
Pinpoint Check,

SHADAAC

Thermo control amp,
harness cannector (a)

Diagnostic Procedure 4 (Cont'd)
®

|
Check circuit continuity between
thermo contrat amp. harness

connector terminai No. @ and
E.C.C.S. control unit harness

connector terminal No. @
——e

Note

CHECK POWER SUPPLY FOR

TEHRMO CONTROL AMP.
Go approximately 12 volts exist

between thermo control amp.

harness connector terminat No.
@ and body ground?

N.G._,} CHECK POWER SUPPLY CIR-
CUIT AND FUSE AT FUSE

BLOCK.

(Refer to “POWER SUPPLY
ROUTING” in EL. section and

AIC ELECTRICAL CIRCUIT)

ri] pK

Is the voltage between thermo

control amp. harness connector

terminal No. @) and body
ground approximately OV?

a px
Note

IB Thermo controt amp.
harness connector (2)

Lo
Box Te) LA

Check continuity between
thermo control amp. harness

connector terminal No. @) and
control amp. harness connector

terminal No.

pK

Replace thermo contro! amp.

Thermo control amp. Control amp.
harness connector (22) harness connector

a cl

E HHKal

18,

sHa3470}

CHECK A/C SWITCH OF SWITCH

UNIT.

Check the voltage between
switch unit harness connector

terminals No. @) and ()

Terminal |,wit NO. howe
REC switch ry eee

Seiten pressed ov
7switche | © | 2 | ov

Replace control amp.

Switch unie
harness connector (@)

Note:

connector.

sHageec|

HA-84

Wf the result is N.G. after checking circuit continuity, repair harness

Disconnect switch unit connec-

tor.

©
(Go to next page.)

or



TROUBLE DIAGNOSES — Manual Air Conditioner

Diagnostic Procedure 4 (Cont'd)
©

= +
Check circuit continuity between
‘switch unit harness connector

terminai No. @ and

Replace switch unit.

Continuity
between

‘terminal No.

©ana
Yes

AIC switch

€)

swith ead

Ste ee

B suiten unit Pe
harness connector © a Note

ry Check circuit continuity betweenat switch unit harness connector
terminal No. @ ((D) and con
trol amp. harness connector ter-
minat No. @ (q).

pK

Replace control amp.

Note:
Ht the result ts N.G. after checking cfrcult continully, repair harness or
connector.

Contrat ame.
harness connector (5)

SHAMOC|

HA-85.



TROUBLE DIAGNOSES — Manual Air Condi ner

Diagnostic Procedure 5
SYMPTOM: Illumination or control panel indicators do not come
on.

e@ Perform Main Power Supply and Ground Circuit Check
before referring to the following flow chart.

Turn ignition switch and lighting switch ON.

CHECK ILLUMINATION AND INDICATORS.
Turn A/G, REC and fan ON
@ Rotary VENT. BYL, FOOT, £/0 and DEF switches in or-

der
@ Check for incidents and foflow the repairing methods

as shown.

INCIDENT

Lek How to repair
Control | AC | REC

panel

Go to DIAGNOSTIC
x ° © | proceoure 61.

Go to DIAGNOSTIC
° x ° PROCEDURE 5-2.

Go to DIAGNOSTIC
° ° X | pRoceoURE 53.

Go to DIAGNOSTIC
° x * | pRoceoure 5-4.

©: illumination or indicator comes on.
X: Illumination of indicator does not come on.

HA-86



TROUBLE DIAGNOSES

SHABI?C|

‘Switch unit
harness connector ()

FEST ad

@
sHassze|

Manual Air Conditioner

Diagnostic Procedure 5 (Cont'd)
DIAGNOSTIC PROCEDURE 5-1

CHECK THE OTHER ILLUMINA-

TION SYSTEMS EXCEPT FOR
AIG SYSTEM.
Do the other illuminations come

on with ignition switch and light-

ing switch ON?

1O.K.
+

Turn ignition switch and lighting

switch OFF

+

CHECK ILLUMINATION SYSTEM.
Refer to Iliumination/Wiring Dia-
gram in EL. section.

CHEGK ILLUMINATION BULB.
Remove switch unit and discon-
Rect harness connectors. Re-

move illumination bulb(s) and
‘check them,

OK2) ‘

NG. Replace itumination bulb(s).

CHECK POWER SUPPLY FOR

ILLUMINATION WITH LIGHTING

SWITCH ON.
Do approximately 12 volts exist

between switch unit connector

harness terminal No. (P) and

NG.

body ground?

& K

CHECK TIME CONTROL SYS-

TEM.
Refer to TIME CONTROL SYS-
TEM in EL section,

HA-87

.G. CHECK POWER SUPPLY FOR

ILLUMINATION SYSTEM.

Reter to ttlumination/Wiring Dia-
gram in Et section.



TROUBLE DIAGNOSES — Manual Air Conditioner

Diagnostic Procedure 5 (Cont'd)

Switch
anit
‘connector

®

Chmmator should show some rasistance when
‘test beads are connacted as chown; it should,

DIAGNOSTIC PROCEDURE 5-2
N.

CHECK MAGNET CLUTCH OP- Go to Diagnostic Procedure 4.
ERATION.

Does magnet clutch operate nor-

maily when engine is ON and

AIC switch, fan switch are ON?

hal ALL connector
‘on “

Chmmover should show vomne resistance when
‘mst leads are connected as shown; it chould
show open circuit when test leads are reversed.

px

Check circuit continuity of

LED.

Ns.

Replace switch unit.

DIAGNOSTIC PROCEDURE 5-3
NG.

CHECK INTAKE DOOR OPERA-

TION,

Does intake door operate nor-

mally when engine is ON and

AIC switch, fan switch are ON?

sHAa860]

fox

Check circuit continulty of
L.E.D.

pss

Replace control panel.

HA-88

[+] Go to Diagnostic Procedure 3



TROUBLE DIAGNOSES — Manual Air Conditioner
Diagnostic Procedure 5 (Cont'd)

‘Switch unit harness connector (Si)

Het}
ce

Me
DIAGNOSTIC PROCEDURE 5-4

Turn ignition switch and lighting
switch OFF.

#.

®
Disconnect switch unit harness
connector.

‘

CHECK POWER SUPPLY FOR
SWITCH UNIT
Do approximately 12 volts exist

between switch unit harness

connector terminal No. @) and

NG.
[—»}

Check harness of switch unit

power supply circuit
{Refer to “POWER SUPPLY

ROUTING" in EL section and
A/C ELECTRICAL CIRCUIT.)

body ground?

i OK

SHASSIC

CHECK BODY GROUND CIR-

CUIT FOR CONTROL AMP.
Does continuity exist between
control amp. harness connector
terminal No. @ and body
ground?

[ox
Replace control amp.

HA-89



TROUBLE DIAGNOSES — Manual Air Conditioner

Control panel harness
connector

S
SHAszI6]

Diagnostic Procedure 6
SYMPTOM: Temperature of air outlet does not change.

CHECK TEMPERATURE CON- | N.G
TROL LEVER.

Measure voltage between con-

trol panei harness connector

terminals No. and i

Temp, | Terrninal
come! [nen |, Yoho
wr elon

Forse Tg ap |

Ful cote ov

OK.

BBa ¥
Measure voltage between con-
trol amp. harness connector ter-

minais No. @ and dy

connectors

ae nals

Ait mix door motor connector sHasza

Control amp. harness

connector

[Vv]

env

suaszac|

Contro! panel harness
connector (gy 4 €)

vin
aoo

i
an

®

Termaos Ba Reed
me fete

- 
Pee

ar a = fun wwGantol amp, heroes ale i
> Fun cois ® Lov

OK,

-—»
Disconnect control amp. harness

connector.

‘Check if approximately 5 volts
exist between controt panel hat

ness connector terminals No. (3)
ang @

yokNG

Replace con-

trot amp.

@® (Go to next page}

Check continulty between each
terminal of control amp. and air

mix door motor.

Termin No

conor | MM | Contouiny
a motor
3 i
i &
3 Ps ves

1 at 2
it #

ns

N. Repair harness or connector.

NG.CHECK FOR CONTROL AMP. Replace contro! amp.
OUTPUT.
Check if 12 volts exist between
control amp. harness connector
terminals No. @) and @) when
temp. control lever is moved.

Terminal | Air mix
No. _ [doar motor [Direction of OK,

Vintage‘air mie

door

aperation

‘se0
aid “Hor

&

Bop
counter:
slookine
Clockwive

cc]
®@
eo@O

0| 
&

Hor=-taid

SHAS25C)

HA-90

Replace air mix door motor.



TROUBLE DIAGNOSES — Manual Air Conditioner
Diagnostic Procedure 6 (Cont'd)

YR

®

oS
Control amp. harness
connector iy

TM

& 9
Check if approximately 5 volts
exist between control amp. har-
Ness connector terminais No. @)
and @).

OK.

Repair harness or connector.

N.G. | Replace control amp.

SHAS2AC|

HA-91



TROUBLE DIAGNOSES — Manual Air Conditioner

Electrical Components Inspection

FAN SWITCH
Check resistance between terminais at each switch position.

Resistance between terminals No. @) and (D.
Switch position ‘Approx. 2)

OFF 710

1 1.440

2 460

a 270

4 0

BLOWER MOTOR
Confirm smooth rotation of the blower motor,
@ Ensure that there are no foreign particles inside the intake

unit.

BLOWER RESISTOR
Check continuity between terminals.

HA-92



TROUBLE DIAGNOSES — Manual Air Conditioner

‘Air conditioner

@

iN
sHaste0|

Switeh unit connector (Ei)

Electrical Components inspection (Cont'd)
AIC SWITCH
Check continuity between terminals at each switch position.

Switch condition Terminal No. Gontinuity

While A/G switch is pushed ® ®@ Yes
While REC switch is pushed @ @ Yes
ll rr

LOW-PRESSURE SWITCH

High-pressure side line pressure . i
jikPa (bar, kg/om’, psi} Operation Continuity

196 (7.96, 2.0, 28) Turn OFF Does net exist

206 (2.06, 2.1, 20) Turn ON Exist

RELAY
Check circuit continuity between terminals by supplying 12 volts
to coil side terminal of relay.

HA-93



TROUBLE DIAGNOSES — Manual Air Conditioner
Electrical Components Inspection (Cont'd)

‘Ar Sonaitioner : MODE SWITCH

Check resistance between terminals at each switch position.

Resistance between terminals

Switch position No. @ and No. @
2]

VENT 0

BAL 270

FOOT 460,

FOOTIDEF 1.440

DEF 710

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

Evaporator outiet air temperature iaaeneiie Voitage
“CCF ‘operation fApprox,)

Decreasing to 3.0 (37) Tarn OFF 1

Increasing to 4.5 (40) Turn ON ov

HA-94



DESCRIPTION — Auto Air Conditioner

Features
OUTLET AIR TEMPERATURE CONTROL (Air mix door control)
When the desired temperature is set on the control panel, the automatic temperature contro! systemdetermines both the head and foot target temperatures, as well as target upper (VENT and DEF) andlower (FOOT) outlet air temperatures, This computation is accomplished in relation te the desiredtemperature, and outside conditions (ambient temperature and sunload). The automatic temperature
control system then controls the air mix door position $o that the outlet air temperatures meet target*Outlet air temperatures.
A summary of the automatic temperature control system is as follows:
1. The upper and lower air temperatures are independently controlled to provide a comfortable ride.
2, Optimum outlet air temperatures can be set to the passenger's preference.
3. Outlet air temperature feedback control through duct sensors permits a “potentiometeriess" air mix

door design. It requires no adjustment, increases service life and improves performance reliability,

FAN SPEED CONTROL
The A.T.C. system continuously regulates fan speed according to the difference between the target
temperature and the temperatures detected at the Upper and lower in-vehicle sensors. The greater thedifference between the temperatures the higher the blower speed. if the cabin sunload or ambienttemperature is high, fan speed will be increased.

INTAKE DOOR CONTROL
The A.T.C, system adjusts the intake door Position once every sixty seconds. The system is programmedto take in outside air as much as possibie.

OUTLET DOOR CONTROL
The A.C. system controls distribution of air through the VENT, DEF and FOOT outlets based on the cabinsunioad, ambient temperature and the set temperature.

COMPRESSOR MAGNET CLUTCH CONTROL
The A.T.C. system automatically shuts off the compressor at temperatures lower than 0°C (32°F).

SELF-DIAGNOSTIC SYSTEM
The A.T.C, system contains an on-board diagnostic system which can be used to check the A.T.C. system
sensors and motors and any trouble data stored in the memory,
Pushing the “AUTO” and “OFF” switches at the same time for more than 5 seconds will give theself-diagnostic mode. There are 4 kinds of seif-diagnostic systems (STEP 1 to STEP 4). Each step can be
accessed by pushing the “AUTO” switch. The functions of each step are as follows:
@ STEP 1— Monitor diagnosis

STEP 2 — Actuator test
STEP 3 — Change of difference between upper and lower target temperature
STEP 4 -— Readout of trouble data memoryee

e
r Target temperature

When a temperature for the cabin is set using the TEMP. SET switch, the A.T.C. system calculates an
initial target temperature based on information from the various A.T.C. system sensors. This target
temperature is continuously updated to bring the cabin temperature to the set temperature in the most
comfortable way possible for the occupants. (The program for this was made after careful study ofcomfort levels related to car interiors).
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Switch Functions on Control Unit
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DESCRIPTION — Auto Air Conditioner

Specifications

AUTO AMPLIFIER
The auto amplifier has a built-in microcomputer which pro-
cesses information from the A.T.C. system sensors. Signals are
sent from the auto amplifier to activate the A.T.C. system
depending upon the information sent by these sensors and the
set temperature selected on the switch panel.
The A,T.C. system's self-diagnostic capabifities are built into
the auto amplifier,

Ambient temp. sensor

In-venicle sensor
Upper?

In-vehicle sengor
ower)

Quct sensor
efroster)

Quct sensor
Went iFator)

yet sensor
Toor!

Sunload sensor

Thermal transmitter
Water temp.

be] Hode door motor | Ventilator door

PBR Potentiofe balance Resistor)
build-in mode Fleer doer
door moter

bt} Defroster deor

f+] Air mix door motor | __.( ip mix coor

Autonet rc ee
ampli tier ;Tiere) fe} Ale mix door motor =| __I ain min goon aHconputer?

[-——~[intake door motor |———+f intake door

}-——"_Fan_controt amplifier ——ml @lower mator

Compressor
P—*] Magnet clutch

Temperature
set Switch

SHAZSEC
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DESCRIPTION — Auto Air Conditioner

Specifications (Cont'd)
yi AIR MIX DOOR | and If MOTORS

( Component and related parts

j
Auto amplifier
Air mix door motors
In-vehicie sensors (upper and lower)
Duct sensors (vent, floor, defroster)
Ambient sensor
sunload sensor

2 3

eeoe
ee

Air mix actuator Hi

SHA2796)

Oparation of air mix door I and H motors

Air mix door F Direction of
and H operation | lever movement

43 48:
42 46

© M 7tt : | “Direction of lavar
> {H Hester movement” is as

unit
viewed from arrow P

Air mix door | Alp mix door Motor

+>

cOLD> HOT *Clockwise

STOP STOP

[C
u

 RORRO
MICI'=)

O
10

) 
6/

66
HOT>COLD | *Counterclockwise

SHAZTaC,

System operation

The air mix door motors are attached to the bottom of the heater
unit. The motors rotate, moving a lever system which varies the
air mix door position to heat or cool the inlet air. Outlet air
temperature is measured by the duct sensors, signals from
which are sent to the aute amplifier which uses them to modify
the air mix door position to achieve the current target temper-
ature.

e@ Ittakes about 1 minute to stabilize duct air temperature.
@ When ambient temperature is below 5°C (41°F) or above

60°C (140°F), air mix door position is fixed.
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DESCRIPTION — Auto Air Conditioner

a

Mode door motor

Specifications (Cont'd)
MODE DOOR MOTOR

Component and reiated parts
Auto amplifier
Mode door motor with potential ballast resister (P.B.R.)
Lower in-vehicle sensor
Ambient sensor
Sunioad sensor

Mode door motor operation

Mode door motor operation

Made door Direction of
operation side link rotation

VENT > DEF Clockwise

STOP STOP

®)/O
/0|

O/9/
e| 

@

DEF ~ VENT Counterctockwise

SHAQTEC

System operation
The mode door motor is attached to the heater unit. The motor
operates a cam assembly which moves the air outlet doors. The
auto amplifier controls air distribution to the VENT, DEF and
FOOT outlets. Outlet door position is conveyed to the auto
amplifier by the P.B.R, built into the mode door motor.
The auto amplifier computes air outlet conditions according to
ambient temperature, set temperature and sunload. When
thermal toads are great, the air outiet computation is addition-
ally influenced by the foot area temperature. The air outlet
Positions are smoothly adjusted in response to changes in
ambient temperatures.
When the set temperature is decreased or when the suntoad is
increased, the air flow volume from the vent outlets is in-
creased.
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DESCRIPTION — Auto Air Conditioner

HET NL suaarre)

Specitications (Cont'd)
INTAKE DOOR MOTOR

Component and related parts
Auto amplifier
Intake door motor
Upper in-vehicle sensor
Vent duct sensor
Ambient sensor
Sunload sensor

Intake door operation

Intake door operation

6

46

@) &)

)

SR meee eee

9 ® REC+FRE | Counterclockwise |
eae] ¢e STOP STOP |
B 8 FRE > REC Clockwise
i
 i tt

SHAzTEC

System operation
The intake door motor is attached to the air intake unit. Intake
door position is controlied approximately once every minute,
according to the difference between target and actual vent air
temperatures, When the actual outlet air temperature is higher
than the target vent air temperature, the intake door will
gradually shitt toward the recirculation-air side. When the outlet
air temperature reaches the target outlet air temperature, the
intake door will gradually shift taward the fresh air side.
However, when the ambient temperature is lower than 20°C
(68°F), 100% fresh air is taken is regardless of outlet air
temperatures.
When the compressor is OFF” the auto amplifier sets the
intake door at the FRESH" position except when the “RECIRCTM
switch is “ON”.
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Specifications (Cont'd)
TEMPERATURE SENSORS

e él eo32160162} 6)

Ambient temperature senser Upper in-vehicle sensor

, &
ta

f

eo
!

to
f

@ @) Floor (duet) sensor Lower in-vehicle sensor
Ns (3) esfel27 (@)

® @® ears
Gefroster (auct! sensor Vent (duct) sensor

SHASEC

SUNLOAD SENSOR
The sunload sensor is located on the right defroster grille. it
detects sunload entering through the windshield by means of a
photo diode and converts it into a current value which is then
input into the auto amplifier.

‘SHA2820]
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DESCRIPTION

Specifications (Cont'd)
ner

FAN CONTROL AMPLIFIER
The fan control amplitier is tocated on the cooling unit. It amplifies the base current fiowing from the auto
ampilitier to change the blower speed.

Acc Act

®

Fan contral
amplifier

putttoe -a
Auto amplifier i |

beta dis | oejero- Output isignaMicros | | outpet: 1 B65
circult 

i

!
f i
Le _ df

|

sHAZSTO
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DESCRIPTION — Auto Air Conditioner

System Operation

SWITCH PANEL

Gontre! Unit ~ Switeh panel
i

Power it
supply

c

Signals Display

| auto Lecon Iper
if

| | switen

Ld seiten

Grouna

To
HT tumination
contre!
elreuit sHazgsc |

System operation
Except for illumination iamp terminals @ and @, the switch panel is operated by signats emitted from
the control unit. There are three categories of signals.
1) Power and ground signals
2) Indicators (VFD and LED) and buzzer contro signats
3) Switch input and output signals
The control unit always sends three different signals to the switch panet on three lines @, ©, and @.
For example, when the “Auto” switch is pushed, signal "A" returns to the control unit on line No. @. And
when the “Econ” switch is pushed, signal “B” returns to the control unit on line No. @.
Similarly for the other switches; the contro! unit recognizes which signal returns on which line, and then
identifies which switch is pushed.
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3 18.4)L---

Time (roin)

SHazasc

9.910 (9, 36)[o.19 (97, nil
Ss13.s00.

KW {keal/h, BTU/h)/m?
[RW (kcalth, BTUsb}/sq ft]

4.181 (880, 3.928),
(12.38 (19.652,

Pee

3 0.768 (660, 2,619)
5 (8.26 (7,102, 28,182)3
3

0.384 (330, 1,308
(4.13 (3,581, 14,099))

io 4
Time tmin.}

SHA248C

System Operation (Cont'd)
AMBIENT TEMPERATURE INPUT PROCESS
For A.T.C. system operation an accurate ambient sensor signal
is necessary. The auto amplifier contains a circuit to ensure
accurate measurement of increases in ambient temperature.
Sudden increase in temperature of 16°C (67°F) or more, which
may be detected after encountering heavy traffic after a period
of high speed cruising, are processed through a delay circuit.
The delay circuit processes any temperature increase in incre-
ments of 0.06°C (0.11°F) every 12 seconds and, in this way, the
A,T.C. system is protected from any sudden changes in ambient
sensor signal due to iow air flow around the sensor.
Temperature decreases are not processed through the time
delay circuit.

Example:

In the case of a signal stop after high-speed cruising, the
ambient temperature will rises suddenly.
The ambient temperature input process functions at this time to
prevent unpleasant air conditioning system changes.

SUNLOAD INPUT PROCESS
The sunload input circuit in the auto amplifier also features a
time delay to prevent abrupt A.T.C. system changes, This
feature operates under rapid increases and decreases in
sunioad.

Example:

When entering a tunnel the sunload will change suddenty, The
sunioad input process system functions at this time to prevent
unpleasant air conditioning system changes.
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DESCRIPTION — Auto Air Conditioner
System Operation (Cont'd)
SENSOR INPUT PROCESS
A fixed resistor is built into the auto amplifier. 12V DC is

. converted ta 5V DC by the constant voltage circuit where it is
! then applied to the ground line of the aute amplifier by the fixed
: Constant voltage | | resistor and sensors. The auto amplifier monitors the voltage
: eueuit between each sensor and the fixed resistor. The resistance of

each sensor varies according to temperature.
I
i

‘ ; !Fined cesistor ! Accordingly, the voltage at each sensor varies according to the

'
temperature. The voitage signat is processed by the auto
amplifier for A.7.C, system operation.

Detection of senor
oltage

shaza7¢|

STARTING FAN SPEED AND OUTLET DOOR CONTROL

Component parts
Starting fan speed and outlet door control components are:

Auto amplifier
Fan contro! amplifier
In-vehicie sensors (Upper and Lower}
Duct sensor (Defroster, Ventilator and Floor}
Ambient sensor
sunload sensor

@ Thermal transmitter (Engine coolant temperature sensor)
System operation
e@ Fan speed control

At a set temperature of 25°C (77°F), when the upper compartment temperature is below 21°C (70°F)
and the outlet duct temperature is lower than 35°C (95°F), the fan starts at minimum flow rate. As the
discharge air temperature increases, the air tlow rate increases to bring the compartment
temperature to the target level as quickly as possible.
When the ambient temperature is above 40°C (104°F), fan air flow rate is at full volume.
As interior temperature begins to reach the target temperature, fan speed decreases.
Under heavy sunload conditions, fan speed is increased to maintain uniform interior temperature. Fan
speed aiso increases if the set temperature is decreased.

® Outlet door controi
Ata set temperature of 25°C (77°F), when the upper in-vehicle temperature is lower than 21°C (70°F)
and all of the outlet air temperatures are jower than 35°C (95°F), the system starts with the minimum
airflow rate in the defroster mode. When defroster duct temperature rises above 35°C (95°F), the air
outlet mode changes from the defroster mode to the DEF/FOOT mode. When floor duct temperature
exceeds 40°C (104°F), the starting fan speed contro! and outlet doar control mode is replaced by the
normal automatic contro! made. When the upper in-vehicle temperature is far greater than the lower
in-vehicle temperature because of a large suntoad, the system starts with the ventilator mode, which
is replaced by the automatic control mode as the coolant temperature and outlet air temperature
increases.

eeoc
nes
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System Operation (Cont'd)
Starting fan speed and outlet door control specifications

NN Automatic fat speed control
Outeris “YB

Guileris fixed in VENT. 7 fixed in FOOT/DEF.
Blowe

r 
moto

r 
valta

ge 
(V

}

Quiet is fixed in DEF.

°

+ When both upper and lower inwwehicle temperatures are much higher than set temperature.
When upper in-vehicle temperature is higher than set temperature.

+ When upper in-vehicte temperature is lower than set temperature.
2 VG3ODE engine mode!

When DEF duct temperature rises above 35°C (95°F)
VG30DE engine model
When DEF duct temperature rises above approximately 20°C (68°F)
(Exact temperature depends on ambient temperature.)

@ + VG3ODE engine model
When FLOOR duct temperature rises above 40°C (104° F)
VG30DETT engine mode!
When FLLGOR duet temperature rises above approximately 36°C (97°F)
(Exact temperature depends on ambient temperature.)

© + When woter temperatura rises above 40°C {104° F] and difference between outlet air temperature and target temperature is
jower than §°C 19°F).

O8
9,

SHAZEOC

MAGNET CLUTCH CONTROL
oe The auto amplifier controls compressor operation by the ambi-

ent temperature and signals from the E.C.C.S. unit.
The auto amplifier will turn the compressor ‘ON” or “OFF” as

OFF determined by a signai detected by the ambient temperature
sensor.

ayo} 1434)

Ambient temperature °C °F}

ShagaiC)
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DOOR CONTROL —~ Auto Air Conditioner

Mode doar motor

SHAQaTC)

fotake door rod

Intake
door lever

Holder

teiake |
door motor

Intake unit

SHAZ08O|

Control Rod Adjustment

MODE DOOR
1. Move side link by hand and hold mode door in VENT mode.
2. Install mode door motor on heater unit and connect it to

harness.
3. Turn ignition switch te ACC.
4. Set up “ACTIVE TEST” mode with CONSULT or set up

self-diagnosis STEP 2.
5. Set MODE DOOR position as in the following table.

MODE DOOR POSITION Code No.

VENT 6x

Attach mode door rod to side link rod holder.
Check mode door operates when position is changed with
CONSULT or when code No. 6X is changed to others.

rr
3x aK ax 6x

NO

DEF HEAT BL VENT

INTAKE DOOR

install intake door motor on intake unit.
Connect intake door motor to harness.
Turn ignition switch to ACC.
Set up “ACTIVE TEST” mode with CONSULT or set up
self-diagnosis STEP 2.
Set INTAKE DOOR position as in the following table.

®)
INTAKE DOOR POSITION Code No.

REC | ex
a

Install intake door lever,
Set intake door rod in REC position and fasten intake door
rod to holder intake door fever.

8. Check intake door operates properly when position is
changed with CONSULT er when code No. 6X is changed to
others,

® 3x 4x 8X 6X
Code No.

BO
M 

o
e

a
No

intake door

position Outside
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DOOR CONTROL — Auto Air Conditioner

Air mix door Ut

SHA3E6C|

Control Rod Adjustment (Cont'd)
AIR MIX DOOR
1. Connect harness to air mix door motors | and [! and set

temperature controt lever at full-cotd position.
2. Set air mix doors | and #| at full-cold position and fasten door

rod.
3. Check that when temperature control Jever is at full-cold,

both doors are at full-cold position, and when temperature
control fever is at full-hot, both doors are at full-hot position.

WATER COCK CONTROL CABLE
Ctamp cable at full-close position when air mix door Il is at
full-cold position, and full-open position when air mix door Il is
at full-hot position.
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NOTE
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A/C ELECTRICAL CIRCUIT — Auto Air Conditioner

L.H. DRIVE MODEL

CHECK
SoNNECTOR

|

Wiring Diagram

AUTO AMP,

PURVCreCeye ect TELS

SWITCH UNIT

To iFluminagion <<
control systea

ber ouer
SENSOR

Wain harness)

SUNLOAD
SENSOR 5

{$ub-harness)

Al
3008.

Boor
HOTORer OER
SENSOR a)

Foor oust
SENSOR

IN-VEHICLE.
SENSOR-LWR

Ber. @ @ +:

INTAKE
DOOR ACTOR ooe poor

HA-110

eroR



AIC ELECTRICAL CIRCUIT — Auto Air Conditioner
Wirlng Diagram (Cont'd)
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TROUBLE DIAGNOSES — Auto Air Condi ner

Contents
How to Perform Trouble Diagnoses for Quick and Accurate Repair

Symptom Chart ...

Sett-diagnosis .....
CHECKING PROCEDURE
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STEP 2: ACTUATOR TEST .....
STEP 3: AUXILIARY MECHANISM
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Prefiminary Check .

PRELIMINARY CHECK 1
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TROUBLE DIAGNOSES ~~ Auto Air Conditioner

WORK FLOW

Can be

performed

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

CHECK iN

LISTEN TO CUSTOMER COMPLAINTS AND
CONFIRM.

}NVESTIGATE ITEMS YOU
SHOULD CARRY OUT
RELATED TO EACH SYMPTOM.

a5
PERFORM SELF-DIAGNOSIS.

< Reference item

Symptom Chart
(See pages HA-115 - 116.)

Self-diagnosis and CONSULT
(See pages HA-117 - 124.)

CHECK MAIN POWER

SUPPLY AND GROUND
Main Power Supply and
Ground Circuit Check
(See page HA-133.)CIRCUIT.

MALFUNCTION CODE CAN BE FOUND.

Yes‘
ELIMINATING GOOD
PARTS/SYSTEMS

® Diagnostic Proce-
durets} (See pages

HA-137 - 164}
ircuit Diagram

for Quick Pin-
point Check (See
page HA-136.)

B2

Preliminary Check

(See pages HA-126 - 132.)

ELIMINATE GOOD PART(S)/
HARNESS(ES]/CONNECTOR(S!
ELECTRICALLY.

‘@ Harness Layout
for A/C Systems

(See pages HA-134 - 136.)

taining Malfunctioning
harness(es}/ partis)
connectors)

Electrical Com-
insect ©AcH | (Soman ration

5 : {See pages HA-165 - 167.}

REPAIR. REPAIRS
REPLACE.

g =
FINAL CHECK

q
DELETE TROUBLE DATA STORED IN
MEMORY.

OK.

CHECK OUT

HA-114
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TROUBLE DIAGNOSES — Auto Air Conditioner

Symptom Chart
DIAGNOSTIC TABLE

Symptom Possible cause Diagnostic procedure

Air outlet does not

change

® Mode door motor not operating correctly
# inaccurate sensor input

@ No output to mode door motor from auto am-
piifier

Proceed to Preliminary check 1, then to Diag-
nostic procedures 17 and 18 if air mix door is
mattunctioning,

Intake door does not

change

Intake door motor or mechanism maifunc-

tioning

@ Inaccurate sensor input

® No output to intake door motor from auto

amplifier

Proceed to Prejiminary check 2, if intake door

is malfunctioning, go to Diagnostic Procedure
16.

insufficient cooling © Compressor clutch not engaged

@ Air mix door motors not working properly
© Condenser fan inoperative

© Low freon level

Proceed to Preliminary check 3. if air mix

doors do not operate properly, go to Diagnos-
tic procedure 15.

Check compressor clutch operation and freon
fevel of system.

Discharged air temper-
ature does not change

@ Air mix doors do not operate correctly

@ Incorrect sensor input

Proceed to Preliminary check 7.

Noise ‘9 Compressor belt tension
‘© Compressor component malfunction
@ Blower motor interference
© Radiator cooling fan interference

Proceed to Pretiminary check 8,

Air conditioner controi

Switch panel ilumina-

tion does not come on

@ Biown fuse

@ Loose or open in harness

@ Blown bulb

Proceed to Diagnostic procedure 20.

insufficient heating © Coolant temperature is low
‘# Air mix doors not in correct position
® Incorrect sensor input

Proceed to Pretiminary check 4. If air mix

doors do not operate correctly, go to Diagnos-

lic procedure 15.

Biower mater opera-
tion is maftunctioning

‘* Blower motor is not receiving power
# Vents may be obstructed

* Motor does not spin freely
© Air intake obstructed

© Blown fuse

# Malfunctioning blower retay

Proceed to Preliminary check $. if blower mo-
tor is malfunctioning, go to Diagnostic proce-

dure 25.

Magnet clutch does not

engage

* Blown fuse

© AIG relay inoperative

© Open in wiring

© Open ambient sensor circuit
# Low freon level

Proceed to Preliminary check 6, then Diagnos-
tic procedure 19 if chitch is malfunctioning,

Maitunetioning ciutch assembly
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Symptom

TROUBLE DIAGNOSES — Auto Alr Conditioner
Symptom Chart (Cont'd)

Possible cause Diagnostic procedure

No display on A/C

switch panef
@ Blown fuse

© Malfunctioning bulb

Proceed to Diagnostic procedure 20.

Set temperature and
ambient temperature

de not appear on dis-

play window

Malfunctioning switch unit

@ Open in circuit

© Mattunctioning auto amplifier

Proceed to Diagnostic procedure 21

When air conditioner

switch is operated, if

does not beep

‘@ Malfunctioning A/C switch

‘# Open in hamess or connector
* Malfunctioning auto amplifier

Proceed to Diagnostic procedure 22.

Set and ambient tem-
perature do not appear

in display and indicator

lamp (L.E.D.) does not

come on

© Open in harness
@ Malfunctioning switch panel

© Malfunctioning auto amplifier

Proceed to Diagnostic procedure 23.

‘Switches do not work © Malfunctioning switch panet

© Open in harness
@ Malfyactioning auto amplifier

HA-116
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TROUBLE DIAGNOSES — Auto Air Conditioner

Self-diagnosis
CONSULT AND ONBOARD SELF-DIAGNOSTIC SYSTEM
Function of CONSULT and ONBOARD SELF-DIAGNOSTIC SYSTEM are as follows:

n
S

eM MONITOR CHANGE PARAMETER seven oinwenony ATA
GONSULT | ONBOARD | CONSULT | ONBOARD | CONSULT | ONBOARD

Ambient temp. ° 3 ° °

Inevehicle temp. (Upper) ° 2 ° oO

in-vehicle temp. (Lower) ° ° ° °

‘Duct temp. (Defroster) ° 9 o °
Duct temp. (Ventilator) ° o oO °
Duct temp. (Floor) o ° ° 2

Sunload ° o ° °

Water temp. ° °

Mode door P.B.R, ° c

in-vehicle target temp. (Upper} oO

in-vehicle target temp. (Lower) ©

Outlet air target temp. (Upper) ° ° ‘O

Outlet air target temp. (Lawer) ° ° “0

Mode dear target position o 2 0

Intake door target position ° ° *o

Blower motor target voltage ° 9 “0

Biterence between upper and lower 3 5 +

‘Output signal to compressor ° ° *o

Set temp. 2]

Selected mode °

Operated switches status °

*: These can be Set by self-diagnosis step Il; their combinations are as follows:

scan

cae

[ser Guevide ais Det fal On
[ave unite a | “eat ea ot

[eower vane ite)

‘vehage

w

7

ev

HA-117
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TROUBLE DIAGNOSES — Auto Air Conditioner
Self-diagnosis (Cont'd)
The self-diagnostic system diagnoses the sensors, door motors,
blower motor, etc, by system line. Refer to applicable sections
{items) for details. Shifting from normal control to the self-
diagnostic system is accomplished by starting the engine
(turning ignition switch from "OFF" to “ON”}, and pressing both
the (AUTO) and (OFF) switch for at least 5 seconds.
This system will be cancelled by either pressing the (OFF)
switch or turning the ignition switch “OFF. Shifting frem one
step to another is accomplished by means of pushing the
(AUTO) switch, as required.

Start engine,
Ugnition switeh OFF > ON)

|
Press [AUTO] switch, while continu-
ing to press it press [GFF] switch.
Hold these two switches for at least S
seconds.

— mn ignition switch: OFF
Monitor diagnosis wis

OFF} switch: PRESS

2.

Press |AUTO} switch.

ignition switch: OFFSTEP 2 30 Self-diagnostic function fs
Cat 7} lied,Actuator test OFF) switch: PRESS cancelled,

;

Press [AUTO] switch.

+
STEP 3 up Ignition switch: OFF
Change of difference between upper
and lower target temperatures [OFF] switch: PRESS

Press [AUTO] switch.
Saal a

STEP 4 Sp (gnition switch: OFF

Readout of trouble data memory [OFF] switen: PRESS

Press [AUTO] switch.
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TROUBLE DIAGNOSES — Auto Air Conditioner
Self-diagnosis (Cont'd)

CHECKING PROCEDURE Note

Start engine.

‘Check if
SET and AME data

(VED dispiay)
illuminate.

Faulty wiring or VED

Set in self-diagnostic mode.
{Press AUTO switch, white continuing to press it
press OFF switch. Hold these two switches for
at least 5 seconds.)

air conditioner oparates
and SET “00” appears. Faulty “AUTO” or “OFF” switch,

Sartor monitor
step, | SETOO oresSENSOR MONITOR conte tm ‘ran coma

Set | eae Trin answatare 1 ~Ro toa 0 TEAL

jcati P ana | ane Taper omnarinare tg .I Identfieation data of each sensor is fo [ce 8-30 164 85°F)

ShOWR az | Lenecermeriment To arcs a8

Pree | Pe Goce ee
em a

[ei | vewtarvenmemare [5 aC TIGRE

Press H! switch or LO switch. ot FLOOR cuss ‘air 20-70°C 168 158"#9

| *YO- 1.047 KW 10 - 900 Keath,
on 06 | Sualaed (0-11.26 KW (9- 9.884

Low sw. ikealin, O- 38,430,
Press AUTO switch. etuiniisg

{wae tomers | 230°C 06 hoan ira)
@ [uote fev

@

in

¥ 71: kndtieation figure is one tenth of the value in koat/h weit,
SET30 “2: Win cosa cembertre' tetew aO°C TO FT nets 20° 18°F

step2 | actuator Test tine eaan tenpertar one 40°C ON Fre O'S EPL

Code No. of actuators test pattern is; , -—+ ‘Actuator test
Indicated on display.

oe a

CE) Pe teseer oe fn an
(bee [oo] CRT oaicr ar [ine Pr oH

x. Partial oursiele ~
~ : a oni an | wcuen | on

Press HI switch ar LO switch. MEW. 1
oe | Reewoaanon T vawe | oe

{at og in

omar] voce

prom | oat f OU] 2 est rane vata a. 4.8
som |e Ta] oe

Nowe: eae
1, Without engine running, STEP 1 and 2 are not useful

for rome case because compressor not operate.

2. White in the s8\f-diagnosis mode, set temperature

switch funetions remain as usual,
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TROUBLE DIAGNOSES — Auto Air Conditioner
Self-diagnosis (Cont'd)

Press AUTO switch.

STEPS SET 40 vn: STEP 3 should not be used for diagnostic purposes.

Press AUTO switch.

SET 50.
READOUT OF TROUBLE
DATA STORED IN MEMORY

ee
UNo. of engine starts/stops occurring
since tast problem was detected for
each sensor}

2 See
Press Hi switch or 1.0 switch,

Press OFF switch.

END

STEP 4

Readout of trouble data stored in memory

Code Data contents ‘Trouble diagnosis Remarks
siterla

‘SET GED | Ambient amor vous [Les enon 70°C (a,
i date greater than 141°C (286°F)}AME

Fa ia

| sroubie date
& | tamer inven smorpress wouble data

Lo sw. gq 3 Defroster (duct) sensor | Less than 38°C {36°F}
a trouble dete [greater than 144°C (286° F}
© i | vent tauet) sensor55 | trouble ate
© E | Floor (over) wnnar

25 | rouble cats
Pros renter than 1.784 QW
HS TT & | eumondsonac ron | EHS | ome tot

Gore {19.19 kW (18,506 keat/n, | HPO
(502 BTUs) iq i

Le}

identification of trouble dare

‘Shorted sansor trouble

co Cceuit 1p wensor

ae) No, af engine starts/stops occuring since lest aroblem wan detected
‘Troubla date © 80 : Ne problems

49 ~ 01 : Problem existed
Problem exists
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TROUBLE DIAGNOSES — Auto Air Conditioner

Code

Change from ange fom
bsiantah oye

\ é

Changes from "62" to "199"

SHADRC)

oa

DO
a ip"
aa.

secon cade No,
First code No’ {Blower voltage)
{Actuator positions) Changes from “3” to “6”
Changes from “3 to "6

sHA2<06|

Self-diagnosis (Cont'd)
STEP 1: MONITOR DIAGNOSIS
in STEP 1 mode, 00" and “data”, respectively appear in SET
and AMB section of display.
Each time the “HI” switch is pressed, the code number in the
SET section advances one number, and data corresponding
with the code number appears in the AMB section. Each time
the “LO” switch is pressed, the code number reduces by one
oumber, and data corresponding with the code number appears
in the AMB section.
{f the temperature shown on the display greatly differs from the
actual temperature, check the sensor circuit first, then inspect
the sensor itself according to the procedures described in
Electrical Components Inspection.
* For cross-reference of code number and corresponding

data, refer to “Monitor Diagnosis” in STEP 4.

STEP 2: ACTUATOR TEST
In STEP 2 mode, '30" and “33 respectively appear in the SET
and AMB sections of the display.
When the “Hi” switch is pressed one time, the first code
advances. This code returns to 3” after it reaches “6”.
Similarly, when the “LO” switch is pressed one time, the
second code advances one number. After the code number “6”
appears, it returns to ‘'3”.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Self-diagnosis (Cont'd)
During inspection in STEP 2 mode, the auto amplifier will forcefully transmit an output to the affected
actuators in response to the code No. shown on the display, as indicated in the tabte below.
Checks must be made for improper operation visually, by listening te any noise, or by touching air outlets
with your hand, etc.

7

First code No, | Second code No.
3 4 5 6 4 6Actuator Blower motor

Mode door per | HEAT | BAL | VENT Voltage 1
50%

Intake door FRE | FRE | foe | REC

Air mix door Ful | Fut | aoc | Fun

Hot | Hot | (86°F) | Cold

Compressor ofr | orF | on | on
Operating condition of each actuator cannot be checked by
indicators.

* 1) First and second codes can be set independently.
2) When first code ‘'5" appears, air mix door activates.

A stabilized outlet temperature 30°C (86°F) is reached after air mix door has been operating for
approximately one minute.

ee uminetes ~ STEP 3:AUXILIARY MECHANISM
aN Changes of difference between upper and lower target temper-

atures.
p Oo TO ee * Figures in parentheses “( )” refer to values for “°F”
came specifications.

q In STEP 3 mode, “40” and “O" {if this number is changed, theif corresponding number appears} respectively appear in the SET
and AMB sections of the display.
Each time the “HI” switch is pressed, the number in the AMBi rp section advances, This number will increase up to 20 for °C

| 00 ane specifications and 36 for °F specifications. Each time the “LO”
i al switch is pressed, the number decreases. This number de-
i Date | creases to -20 for °C specifications and —36 for °F specifications
! ‘Changes of upper and tower target | For °C specifications, pressing the “HI” or “LO" switch each
| see epeciticationss "220" t0 "20" | lime increases or decreases the data number by “1 degree
i +E" specifications: —36" to "36" | {and by “1” through 3" degrees for °F specifications).
: sHa2s00|

‘pata ~~ |---| a Q 1 --- 20
°C specifications DDiterence between i

jupper and tower tar | 20°C 7 ——— | -1°6 oc ore |——— |] 20°

jget temperatures i

{Data ~6 |-~—| - | 0 ze [--- 36
*F specifications Difference between i

lupper and tower tar) -36F |——— | -ozF | oF | 02 |-~—~| 36
[get temperatures :

a
Difference between upper and lower target temperatures changed in the preceding procedure is kept until the next change
is done or the battery cable is removed
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TROUBLE DIAGNOSES Auto Air Conditioner
Self-diagnosis (Cont'd)

‘Code No,
Muminetes changes from “0” 40 "6"

pes
i)
i) *
eae

| a a
Livanseuns
‘Troubie data = 50 {no probleme)

49 ~ 01 [Problem existed)
O-4Probiem exists) suarsic|

STEP 4; READOUT OF TROUBLE DATA STORED IN
MEMORY

In STEP 4 mode, “50” and ‘‘trouble data” respectively appear in
the SET and AMB sections.
Each time the “Ht” switch is pressed, the code number ad-
vances by one number. After it reaches "6", it will return to “O".
Each time the “LO” switch is pressed, the code number reduces
by one number. After it reaches 0", it will return to "6".

Code No,
‘changes from "0" to “6”

v0— B sett
— i

v Indicating @ open circuit

§=>
' aMa

\ —

i Utumineres

7

No. of engine starts/stops occurring
since last problers was detected

Indicating a short cirouit
‘sHA2s2¢|

When the sensor becomes inoperative, number of engine
staris/stops occurring since last probiem was detected, ap-
pears in the AMB section of the display.
Open circuit or short circuit is indicated by “ §” or “=”.

Sensor Open circuit Short circuit

Ambient sensor Less than ~70°C (-94°F) Greater than 141°C (286°F}

Room upper sensor Less than 38°C (-36°F} Greater than 141°C (286°F}

Room lower sensor Less than -38°C (-36"F} Greater than 141°C (286°F}

DEF duct sensor Less than -38°C (-36°F} Greater than 141°C (286°F}

VENT duct sensor Less than -38°C (..36"F) Greater than 141°C {286°F)

Floor duct sensor Less than ~38°C (-96"F) Greater than 141°C (286°F)

‘Sunload sensor

—_

Greater than 1.784 kW (1,534 keal/h, 6,087
BTU/h}/m? [19.19 IAW (16,506 kcal/h, 65,502
BTUrhysq ft]

Open circuit can not be
detected by self-diagnosis.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Consult

CONSULT INSPECTION PROCEDURE

4. Turn off ignition switch.
2. Connect “CONSULT” to diagnostic connector,

(Diagnostic connector is located in ieft dash side panel.)

smarasc|

Diagnostic connector

for CONSULT

3. Turn on ignition switch.
4. Touch “START”.

SEF 3a

§. Touch “AUTO A/C".

SHASHSC|

6. Perform each diagnostic mode according to the inspection
sheet as follows:

For further information, read the CONSULT Operation Manual.
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TROUBLE DIAGNOSES — Auto Air Condi ner

Preliminary Check

PRELIMINARY CHECK 1
Air outlet does not change.

ff Read out trouble data
Ib / with CONSULT.

or

Set up self-diagnosis
: STEP 4. fs each sen

Sor circuit normal?

aK

CHECK SENSOR GincuT. [N@

CHECK MODE DOOR OPERATION.

Set up “ACTIVE TEST’ mode with CONSULT.
or

Set up self-diagnosis STEP 2

Dogs air outlet change according to each mode?

DEF | HEAT | a/t | VENT

ax | ax | sx | 6x

FOOT) | FOOT!
EF per | venr | VENT

Refer to AIR DISTRIBUTION.

OK NG

CHECK SENSOA CIRCUIT iN DETAIL ACCORDING TO
THE DIAGNOSTIC PROCEDURE BELOW CORRE-
SPONDING TO EACH CODE NO.

@
CONSULT indication | Set-seeteoe

aaa tl ae Oe

pone et GED] A | Cee Bletowe Ai39
ceonnape 1G A] | Soememere | ata0

cer rgmenmrr TS, b= | Seamer Taras
teremmenimmr 1 ED [| ete Tara

Se |-| eepmore ara

ceornoeen [SO] | eeeme | natae
coutemone |S S| ~ | Seepemen | atas
semen tt wmarcrus | GUY Ys | Goro Dianowtie | ya. sa5
wueeromercren Tey [- [Sonera Tuas
caeenntwemorsteur | GE | 4 | Goto oinmonte | Haag
omnes erent | GG |= | eran | NAreo
ecobaiaibiiial ~ | Sesminere* | HAct60
When malfunctioning sensor circuit, ambient sensor, in-

vehicle sensor, and duct sensors are suspected, it is
useful to check temperature detected by each sensor
with self-diagnosis STEP 1 to confirm the temperature

is within normai range before performing Diagnostic
Procedures.

GHECK SIDE LINK NG.,| Repair or adjust.
MECHANISM.

Refer to DOOR CON-

TROL — Auto Air

Conditioner,

ie

Air outlet contral system is normal.
Reter to Outlet door control specification.

Go to Diagnostic Pro-
cedure 17 or 18,
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TROUBLE DIAGNOSES — Auto Air Conditioner

Preliminary Check (Cont'd)
PRELIMINARY CHECK 2

intake door does not change.

CHECK SENSOR CIRCUIT. [NG CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO |
Read out trouble data THE DIAGNOSTIC PROCEDURE BELOW CORRE-

with CONSULT. SPONDING TO EACH CODE NO.

sa wp settclagnosis : j Manse mvoe | Pree
|. is each sen- Seif diagnose

CONSULT indication
sor circuit normal? ook Ne-Baa)

Anion senor enous | E98

OK aad
aoe Plal$0 _. Broenure 3. Ha439

Upper nceticie cemor Go 00 Diagnostic

Upperinvaticlswemeor [G7 | . | Gove Oisnonte~ cee anor S Els | seceden | Haat
CHECK INTAKE DOOR MOTORa °F Lower inveiciesenor |= |, | Gow Simone Tyan agSet up “ACTIVE TEST” mode with CONSULT, Sreut h open 2 procedure .

or Loner seiner [Ea | | Gow Suonte

& Set up self-diagnosis STEP 2. lecuit ie shorred. * —
Detrorter (auch) sor | @ 0 to Diagnostic
siesuit is open, a © | pewcadore 8. Hated

Does intake air change according to each ordered po- Osten aac wane” ea | | Gow Biamonte
sition? creouit hored is proesdure 8 Hactas

Vent idoetl snsoreieut Et | , | Gore Diagnome 7soon St t mere HAE
ern ttl vanear eeu Go to DiagnonticFRE ee | REC sone GY | | Sector | HATAT
se i ON ce _——

Floor tevetl enaoremaun EE alt ineoen SS] tment | HATE
ax jax | ex | ex Broo ac oor ciea GE] — | Gow Dowie ap vag

Sunious sensor veut | Go 1 Oisgnowtic— Sen 56 | [Snare [Hasso
FRE Rec | REC When maffunctioning sensor circuit, ambient sensor, in-

vehicte sensor, and duct sensors are suspected, it is

Ox We useful to check temperature detected by each sensor

7 . with salf-diagnosis STEP 1 to confirm the temperature
is within normal range before performing Diagnostic
Procedures.

>) CHECK INTAKE N.G._,| Repair or adjust,
DOOR ROO or LEVER
MECHANISM.

Reter 10 DOOR CON-

TROL — Auto Air

Conditioner.

[*

¥
Intake door control system is normal. Go to Diagnostic Pro-

Reter to Intake door contrat specification. cedure 16.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Preliminary Check (Cont'd)
PRELIMINARY CHECK 3
insufficient cooling
@ Read out self-diagnosis result with CONSULT or perform self-diagnosis STEP 4 before referring to the

following flow chart.

CHECK MODE DOOR OPERA- —_LN.G. ,/ Go to Preliminary Check 1.
TION.

fox.
CHECK INTAKE DOOR OPERA- N.G. ,] Go to Pretiminary Check 2.
TION.

OK
2

CHECK BLOWER MOTOR OPER- |N.G.,/ Go to Preliminary Check 5.
ATION,

& K.
CHECK MAGNET CLUTCH OPER- |N.G._(Go to Preliminary Check 6.
ATION.

OK

CHECK COMPRESSOR BELT Adjust or replace compressor
TENSION. belt.
Refer to MA section
a

CHECK AIR MIX DOOR OPERA- |N.G. ,/ Go to Pretiminary Check 7.
TION.

Jow
CHECK AADIATOR FAN MOTOR [N.G.,! Refer to EF & EC section.

OPERATION.

yok

CHECK REFRIGERATION CYCLE Go to Performance Test Diag-
PRESSURE WITH MANIFOLD noses.
GAUGE CONNECTED.
Refer to Performance Chart.

Ox.
—- ¥
CHECK FOR EVAPORATOR COIL NG. ,/ Replace suction throttle vaive
FREEZE UP.

Set up “DATA (Freeze up)
MONITOR” mode with

CONSULT.

or

1

f
& Set up self-diagnosis

STEP 1
2. Measure evaporator outlet air

temperature detected by vent

duct sensor.

p K, (Does not freeze up)
8
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TROUBLE DIAGNOSES — Auto Air Conditioner
Preliminary Check (Cont'd)

@

if
CHECK DUCTS FOR AIR LEAKS. Repair air leaks.

Pe
PERFORM TEMPERATURE SET-
TING (Upper and lower).

1 Set up “WORK

SUPPORT” mode with

CONSULT.
or

Set up self-diagnosis
STEP 3.

2. Adjust difference between

upper and lower target tem»

peratures.
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TROUBLE DIAGNOSES — Auto Air Conditioner
Preliminary Check (Cont'd)

PRELIMINARY CHECK 4
Insufficient heating
*® Check coolant fevei, engine temperature and heater hoses and read out self-diagnosis result withCONSULT or perform self-diagnosis STEP 4 before referring to the following flow chart.

CHECK MODE DOOR [N-G. 4! Go to Preliminary Check 1,
OPERATION.

OK.
2

CHECK INTAKE DOOR NG. ,} Go to Preliminary Check 2.
OPERATION.

O.K)
_¥

CHECK BLOWER MOTOR NG. | Go to Preliminary Check 5.
OPERATION

O.K.
¥

GHECK AtR MIX DOOR N.G.,| Go to Preliminary Check 7.
OPERATION.

o.K.
x.

CHECK AIR DUCTS FOR AIR N.G. ,) Repair air leaks.
LEAKS.

O.K,
£

PERFORM TEMPERATURE
SETTING (Upper and lower),
1 Set up “WORK

SUPPORT” mode with
CONSULT.
or

Set up self-diagnosis

STEP 3.
2. Adjust diterence between

upper and lower target tem-

peratures.
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TROUBLE DIAGNOSES
Preliminary Check (Cont'd)

PRELIMINARY CHECK 5
Blower motor operation is maltunctioning.

CHECK SENSOR CIRCUIT.
Read out trouble data

with CONSULT.

or

Set up self-diagnosis

® STEP 4. ts each sen-
sor circuit nermal?

Auto Air Conditioner

CHECK BLOWER MOTOR OPERATION.

Set up “ACTIVE TEST” mode with CONSULT.

t/ or
Set up self-diagnosis STEP 2.

086 blower motor speed change according te each

ordered fan speed?

Oz tan speed) 4V ev ov 12

@~ wo. | xs | xe | xs | x6

waa | wane
Fan speed Lo io HI HE

OK. NG.

| ros tmaanareinsn SE |, | Seti Taras

CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO
THE DIAGNOSTIC PROCEDURE BELOW CORRE-
SPONDING TO EACH CODE NO.

When malfunctioning sensor circu't, ambient sensor,

in-vehicle sensor, and duct sensors are suspected, it
is useful to check temperature detected by each sen-

sor with self-diagnosis STEP 1 to contirm the tempera: |
ture is within normal range before performing Diag-
nostic Procedures.

Go to Diagnostic Procedure 25.

is engine coolant temperature below 40°C (104°F} and
foot duct temperature below 30°C (86°F)?

NG. Blower mator operation is normal

Refer to Fan speed contro! specitication.

O.K.

¥
iS BLOWER MOTOR CONTROLLED UNDER FAN
STARTING SPEED CONTROL?

Refer to Starting fan speed control specification,

Check engine temperature sensor control circuit

Refer to EF & EC section.

Yes

x

Blower motor operation is normat
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TROUBLE DIAGNOSES

PRELIMINARY CHECK 6
Magnet clutch does not engage.

Auto Air Conditioner
Preliminary Check (Cont'd)

CHECK SENSOR CIRCUIT. |N.G. »| CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO
Read out trouble data THE DIAGNOSTIC PROCEDURE BELOW CORRE-
with CONSULT, SPONDING TO EACH CODE NO.
or T

& Set up self-diagnosis ® Wow to repair | Paterenceé=y/ STEP 4. Is each sen- Seit-giagnonis oeCONSLI.T licationsor circuit normal? eode No Fast =
‘Ambiana smmoc erout | © 6-4 1 DisgnortieOK oon SO | * | cece HA138
rtiatianer Srcine TE ry | | Soto thames Daa 9shorted J | | eraceaure.
one woobiesemor Teg |, | Som Bae (aa aq

Upper inamnicle eror [oe Go ta Disgrastic
cirewit . at Procedure 5. Ha-t41CHECK MAGNET CLUTCH OPERATION. eee ore ee

&) Set up “ACTIVE TEST” mode with CONSULT. circuit in open, IE |" | procadue 8. HA142
or Lower invehicle sensor Go ta Dimgnostic:

= - HAT43,say) Set up self-diagnosis STEP 2. siccuit is shorted. Se Srocture 7.
Beate tac emer [EF | 4 | Sow Ome Ta sag
ret open, procasure 8,

Check if magnet clutch engages according to order Sehoner idee wna? Ta] ceremonies Tatastrom CONSULT or each code No. ‘iit shorted $3 proeere. |
vet tval nersent [GIF] 4 [Soe mee a rag
in coun. e procedure oeSet magnet ‘Vent {duct} sensor cireuit 7 Go te Dingnonic =Jelutch on ore vent tvs So | | Soreremowc ater

cewrenen fe onions) GE |; [Sooo Tra ag
(> No. 3x 4x 5x 6x Fraor feet) server chown Cot |. | Gove Deserts | Haag

Sonontseverdieot SET [com ommenie | Aare

Magnet cluteh oN OFF morte. procedure 14,
‘operation When maltunctioning sensor circuit, ambient sensor,

in-vehicle sensor, and duct sensors are suspected, it
OK NG. is useful to check temperature detected by each sen-

sor with self-diagnosis STEP 1 to confirm the tempera-
ture is within normal range before performing Diag-
nostic Procedures,

CHECK REFRIGER-
ANT.

Connect manifold
gauge then check
system pressure.

NG.[N.G._! Check for refrigerant
feaks.

Magnet clutch control system is normal.
Refer to MAGNET CLUTCH CONTROL.

Go to Diagnostic Pro-

eadure 19.
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TROUBLE DIAGNOSES Auto Air Conditioner

Preiiminary Check (Cont'd)
PRELIMINARY CHECK 7
Discharged air temperature does not change.

CHECK SENSOR CIRCUIT. NG.
Read out trouble data

with CONSULT.

or

Set up self-diagnosis

STEP 4. Is each sen-

sor circuit normal?

|

@
 @

CHECK AIR MIX DOOR OPERATION.

et up “ACTIVE TEST” mode with CONSULT.

r

et up self-diagnosis STEP 2.oae

Check if discharge air temperature changes as in fol
towing chart.

ane eats Hot go°c | Full" (86°F) | Coot
romperature

® CodeNo, | 3x | ax | sx | 8x

Discharge air 30° | Full
tempersture Fallot | aerey | cool

—

Air mix door control system

is normal,

Refer to Specification of alr

mix door control.

[NG CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO
THE DIAGNOSTIC PROCEDURE BELOW COARE-

SPONDING TO EACH CODE NO.

T 1® | ow ssnnar [fae
CONSULT inaenion |Stsinton |

sree [Se |< | Seer nates
criceraectwne [55] [Sezer nasae

vemauctemercios | SOY Te | Somers HAM

When malfunctioning sensor circuit, ambient sensor,
in-vehicle sensor, and duct sensors are suspected, it
is useful to check temperature detected by each sen-
Sor with self-diagnosis STEP 1 to contirm the tempera-
ture is within normal range before performing Diag-
nostic Procedures.

CHECK AIR MIX DOOR MECHANISM,

Refer to DOOR CONTROL.

Ps

Go to Diagnostic Procedure 15.

PRELIMINARY CHECK 8

Noise

Refer to page HA-71.

NG. »| Repale or adjust.
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TROUBLE DIAGNOSES —- Auto Air Conditioner

Main Power Supply and Ground Circuit Check
POWER SUPPLY CIRCUIT CHECK FOR A/C SYSTEM
Check power supply circuit for air conditioning system.
Refer to “POWER SUPPLY ROUTING” in section EL and A/C
ELECTRICAL CIRCUIT — Auto Air Conditioner.

AUTO AMP. REMOVAL
1. Remove driver side instrument lower lid.
2, Remove vent duct,
3. Remove auto amp. with harness connected.

AUTO AMP, CHECK
b. 1. Disconnect auto amp. harness connectors.

a Ey 2. Connect voltmeter from harness side.
Yt tettata! manitet 3. Measure voltage across terminal No. @ or No. @ and

& body ground.

Auto emp, harness connector (fi)

we aa]

Voitmeter terminal Voltage® @ eS {Approx.)
Sree] ~ | Body ground 1
a

Check body ground circuit for control unit with ignition
Auto amp, harness connector (i) switch OFF

c (oo
his f =. 1. Disconnect auto amp. harness connector.

eat. ¥ 2. Connect ohmmeter from harness side.
3. Check continuity between terminal No. @ or and body

ground.

c
i

sHasz0|
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TROUBLE DIAGNOSES — Auto Air Conditioner

Harness Layout for A/C System

Engine compartment

SHAT2OG
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TROUBLE DIAGNOSES — Auto Air Conditioner
Harness Layout for A/C System (Cont'd)

Passenger compartment

Suntoad sensor connector:

aN

s KANS Kos
AG auto air conditioner

© control amp.

“~ Auto amp. harness
connectors

aan

Pol

Intermediate.
connector (wat)

JTBE x
2’ puto air conditioner

switch unit

Air enix door
motor connector

Vent duct

Y Sow pnt

Air mix door-Il

sensor connector

Aspirator and y
in-vehicle sensor

‘Aspiratar motor {
jand upper insvehiele

Blower motor
Foot duct L.H. relay connector

SHASAIC
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Circuit Diagram for Quick Pinpoint Check

TROUBLE DIAGNOSES — Auto Air Conditioner
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TROUBLE DIAGNOSES — Auto Air Conditioner

Diagnostic Procedure 1
SYMPTOM: Selt-diagnosis detects intermittent short or open

circuit in each sensor circuit.
Check each connector connection as shown in the following
table, and check the condition of each wire.

Connector No. to be checked

Maltunctioning circuit Main harness Engine com hone AIG sub-harness
Ambient sensor

(LH.D, model) Ga ED EG
(R.H.D. model) KEADXE10D
Upper in-vehicle sensor

(LHD. model) a> cr
{R.H.D. model) ae
Lower in-vehicle sensor GED GED aD w@D
DEE duct sensor SD CBB!
VENT duct sensor GD GED KeDeeD
Floor duct sensor QisD KD Gb
Sunload sensor CED ED) ep
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TROUBLE DIAGNOSES —- Auto Air Conditioner

Ambient sensor harness Diagnostic Procedure 2
connector @) SYMPTOM: Ambient sensor circuit is open. (CONSULT or self-

diagnosis STEP 4 indicates this.)

CHECK AMBIENT SENSOR Disconnect auto amp. harness
CIRCUIT BETWEEN AMBIENT = { connector.

SENSOR AND AUTO AMP.

Disconnect ambient sensor har- : Note

ness connector. Check circuit continuity between
suasrs¢| | Do approximately 5 volts exist ambient sensor harness connec.

between ambient sensor har- tor terminal No. @ and auto

‘Ambient sensor harness || ness connector terminal No, @ amp. harness connector termi-

connector and @7 nal No. @.
T° K OK

¥

Disconnect auto amp. harness Replace auto amp.

connector,

a qES @ a NoteXI CSR Check circuit continuity between
‘Auto amp. harness amblent sensor harness connec
gannector (i) sHAs74¢| | tor terminal No. @ and auto

a ambi rs amp. harness connector termi-
C) ent sensor hamess Auto amp, harness:connector connector (6) nai No. @
Cc» cS of; £ =) | (aici aoome I) |] CHECK AMBIENT SENSOR.

4 (Refer to Electrical Componenis
inspection.)

Replace ambient sensor.

OK
yo

Replace auto amp.

SHASTSC!
Note:
Hf the result is N.G. after checking circuit continuity, repair harness or
connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Ambient sensor harness Diagnostic Procedure 3
connector i) SYMPTOM: Ambien? sensor circuit is shorted. (CONSULT or

self-diagnosis STEP 4 indicates this.)

CHECK AMBIENT SENSOR LN.G. | Disconnect auto amp. harness
CIRCUIT BETWEEN AMBIENT conmector
SENSOR AND AUTO AMP, i
Disconnect ambient sensor 8 rf Note
harness connector. Check the circuit between auto

staszec| | Do approximately 5 volts exist amp. harness connector termi-
between ambient sensor har- nal No. @ and @ is not

‘Auto amo. harness ness connector terminal No. @ shorted,connector and @? ox
~ OK a a

Replace auto amp.

CHECK AMBIENT SENSOR. LNG. | Repiace ambient sensor.
(Refer to Electrical Components
Inspection.)

Continuity shouldnot exist suagrrel ‘OK.
Replace auto amp.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Unvehicle upper sensor Diagnostic Procedure 4
harness connector (5 SYMPTOM: Upper in-vehicle sensor circuit is open. (CONSULT

E2 (4 & a) os self-diagnosis STEP 4 indicates this.)

an CHECK IN-VEHICLE UPPER. N. Disconnect auto amp. harness
SENSOR CIRCUIT BETWEEN connector.
IN-VEHICLE UPPER SENSOR

AND AUTO AMP.

Disconnect in-vehicle upper sen-
suaszac| | SOr harness connector.

Do approximately § voits exist

in-vehicle upper sensor || Batween in-vehicle upper sensor

+ Note

‘Cheek circuit continuity between

invehicle upper sensor harness
connector termina! No. @ and

harness connector (55) harness connector terminal No. auto amp. harness connector@ e By @ and ©? terminat No. @
. a OKfal B fe« Note t
of Disconnect auto amp. harness Repiace auto amp.

connector.

Check circuit continuity between

ae in-vehicle upper sensor harness.
‘Auto amp, harness connector connector termina! No. @ and

shag7aq| | auto amp. harness connector

terminal No. @.

in-vehicle upper sensor OK

harness connector (@S) +
er a CHECK IN-VEHICLE UPPEA [N.G. ,} Replace in-vehicte upper sen-@ 5 & ea) SENSOR, sor.

eR {Refer to Electrical Components[a] Inspection.)
a OK

Po on *
Ce me Replace auto amp.

‘Auto amp. harnest connector @) —_shaseoc|
Note:
Wf the resuil is N.G. after checking circuit continuity, repaii
connector,

hamess or
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TROUBLE DIAGNOSES — Auto Air Conditioner

EX tnvehicie upper sensor Diagnostic Procedure 5
harness connector @ SYMPTOM: Upper in-vehicle sensor circuit is shorted. (CON-oa) Sd & SULT or self-diagnosis STEP 4 Indicates this.)

nm
anf Peo

CHECK IN-VEHICLE UPPER LN.G. ,| Disconnect auto amp. harness.
SENSOR CIRCUIT BETWEEN connector.

| IN-VEHICLE UPPER SENSOR

AND AUTO AMP. B | Note
Disconnect in-vehicle upper ‘Check the circuit between auto

i sHagaic] | Sensor harness connector. amp. harness connector termi-
Do approximately 5 volts extst nai No. @ and @ is not

Auto amp. harness connector Gl) between in-vehicle upper sensor shorted.

Cl harness connector terminal No.ja .($M E} | eae: ]ox
cam &® OK. Replace auto amp.

fe CHECK IN-VEHICLE UPPER LIY.G..9] Replace in-vehicle upper sen-
SENSOR, sor.
{Reier to Electrical Components

Continuity shoutd not exist, Inspection.)

a
Replace auto amp.

Note:
it the result is N.G. after checking clreult continuity, repair harness or
connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

In-vehicie lower sensor Diagnostic Procedure 6
hramass connector CE) SYMPTOM: Lower in-vehicle sensor circuit is open. (CONSULT

cea [5 or self-diagnosis STEP 4 indicates this.)
i CHECK IN-VEHICLE LOWER [N.G. | Disconnect auto amp. harness

SENSOR CIRCUIT BETWEEN connector.
IN-VEHICLE LOWER SENSOR

AND AUTO AMP,

Disconnect in-vehicle tower sen-

snassac| | $0F harness connector.

Do approximately 5 volts exist

Ey Auto amp. harness tn-vehicle tower sensor || between in-vehicle lower sensor

+ Note

Check circuit continuity between

in-vehicle tower sensor harness

connector terminal No. @) and

connector (@i) harness connector (5) || harness connector terminat No. auto amp. harness connector
eR @ and @? terminal No. @ I

Ox OK.

—_—_¥ ¥
Disconnect auto amp. harness Replace auto amp.

| connector.

x Note
sHassac| | Check circuit continuity between

in-vehicie lower sensor harness
Auto amp. harness in-vehicle lower sensor connector terminal No. @ and
connector (ei) harness connector (iS) |] auto amp. harness connectorJ (i ;Fa) terminal No. &)= -

OK.
¥

CHECK IN-VEHICLE LOWER

SENSOR
(Refer to Electrical Components

Inspection}

ase pe
Replace auto amp.

Replace in-vehicle lower sensor.

Note:
Wi the result is N.G. after checking circuit continuity, repair harness or
connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Insvahicle tower sensor Diagnostic Procedure 7
| emness connector (5) : SYMPTOM: Lower in-vehicle sensor circuit is shorted. (CON-Bi ‘ecmae -(34 & ® SULT or self-diagnosis STEP 4 indicates this.)

mR . Vv CHEGK IN-VEHICLE LOWER N.G. | Disconnect auto amp. harness
SENSOR CIRCUIT BETWEEN connector.
IN-VEHICLE LOWER SENSOR

| AND AUTO AMP, B + Note
Disconnect in-vehicie lower j Check the circuit between auto

SHagssG] | Sensor harness connector. amp. harness connector termi-
an ~ Do approximately 6 volts exist nai No. @ and @ is not

mil . OK.woe @ and @? +ff OK Replace auto amp.
RIL

~ ¥

CHECK IN-VEHICLE UPPER [N.G. | Replace in-vehicle lower sensor.
SENSOR.
(Refer to Electrical Components
Inspection.)Continuity thould not exist, 5-0

0.

Replace auto amp.

Note:
#f the resull is N.G, alter checking circult continuity, repair harness or
connector.

HA-143



TROUBLE DIAGNOSES — Auto Air Conditioner

Def. duct sentor harness
connector

SHAgeRG|

Diagnostic Procedure 8

SYMPTOM: Def. duct sensor circult is open. (CONSULT or
self-diagnosis STEP 4 Indicates this.)

CHECK DEF, DUCT SENSOR NG.
CIRCUIT BETWEEN DEF. DUCT
SENSOR AND AUTO AMP.
Disconnect def. duct sensor

harness connector.
Bo approximately § volts exist

between def. duct sensor har-

Auto amp. harness Def. duct sensorconnector harness connector (a)
ness connector terminal No. @
and @?

OK.
¥

aaa Disconnect auto amp. harness

connector,

+‘ Note
Check circuit continuity between
def. duct sensor harness con-

necter terminal No. @ and auto
amp. harness terminal No. @

OK

+

Disconnect auto amp. harness

connector.

+t Note

sHAsBaC|

a Auto amp. harness Def. duct sensor
connector (i) harness eannector

Check circuit continuity between

def. duct sensor harness con-
nector terminal No. @ and auto
amp. harness connector termi-

nal No. @

Replace auto amp.

ey M4 eh

e

@ LA
wi

OK.
¥.

were CHECK DEF. DUCT SENSOR. —_LN.G. | Replace def. duct sensor.
(Refer to Electrical Components
Ingpection.}

OK
2.

SHASOOC

Replace auto amp.

Note:
it the result is N.G. after checking circuit continuity, repair harness or
connector.
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TROUBLE DIAGNOSES

ef, duct sensor harness
connector (@#é)

6@
wa

svnentd

B: Auto amp. harness
connector

iJStay id €)
NEC

|

F

Auto Air Conditioner

Diagnostic Procedure 9
SYMPTOM: Def. duct sensor circuit Is shorted. (CONSULT or

self-diagnosis STEP 4 indicates this.)

CHECK DEF. DUCT SENSOR
CIRCUIT BETWEEN DEF. OUCT
SENSOR AND AUTO AMP.
Disconnect def. duct sensor
harness connector.

Oo approximately 5 volts exist

1N.G. ,/ Disconnect auto amp. harness
connector.

x Note

‘Check the circuit between auto

amp. harness connectar termi-
between det. duct sensor har- fal No. @ and @ is not
ness connector terminal No. @ shorted.

6 @?and @ OK

OK. ¥.

Replace auto amp.

¥
CHECK DEF. DUGT SENSOR.

{Refer to Electrical Components
inspection.}

Replace def. duct sensor.

Continuity should not Oxiet. gieasgae OK.

Replace auto amp.
$$ re

Note:
lf the reault is N.G. after checking circuit continulty, repair harness
tonnector.
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TROUBLE DIAGNOSES Auto Air Conditioner

‘Vent duct sensor herness
connector Gi) _

de®
aa.

Diagnostic Procedure 10
SYMPTOM: Vent duct sensor circuit is open. (CONSULT or

self-diagnosis STEP 4 indicates this.)

SHAI9S0}

Auto amp. harness Vent duct sensor harness
connector (@i) connector (&)

CHECK VENT DUCT SENSOR NG.
CIRCUIT BETWEEN VENT DUCT

SENSOR AND AUTO AMP.
Disconnect vent duct sensor

harness connector. :

Do approximately § volts exist}
between vent duct sensor har-

ness connector terminal No. @

a| Disconnect auto amp. harness

connector,

‘ Note

Check circuit continuity between
vent duct sensor harness con-

nector terminal No. @ and auto
amp. harness connector termi-

nai No. @and @?

ps aK
¥

SHAI=AG|

FB puro amp, harness Vent duct sensor harness
connector (fi) conmector (H)

Disconnect auto amp. harness

connector.

+ Note

Check circuit continuity between

vent duct sensor harness con-

nectar terminal No. @ and auto
amp. harness connector termi-

nal No. @.

Gonzi Gd OS
| _ €

SHARESC|

O.K.
¥

Replace auto amp.

CHECK VENT DUCT SENSOR.

(Refer to Electrical Components

inspection.)

OK.
¥

Replace auto amp.

Note:
It the result iz N.G. after checking circuit continuity, repalr harness
connector.

HA-146
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TROUBLE DIAGNOSES — Auto Air Conditioner

Vent duct sensor harness Diagnostic Procedure 11
connector (62) SYMPTOM: Vent duct sensor circuit is shorted. (CONSULT or

self-diagnosis STEP 4 indicates this.)

CHECK VENT DUCT SENSOR

CIRCUIT BETWEEN VENT DUCT

SENSOR AND AUTO AMP.

Disconnect vent duct sensor

Disconnect auto amp. harness

connector.

{ harness connector. Check the circuit between auto
sHagogc) | Do approximately 5 volts exist amp. harness connector termi-

‘between vent duct sensor har- nai No. @ and @} is not
‘Auto amp. harness ness connector terminal Na. @ shorted.connector (HP)

ShaRae eeXt

2ang @ . Pe K

| OK.& Replace auto amp.
® t :

CHECK VENT DUCT SENSOR. Replace vent duct sensor.
{Refer to Electrical Components

inspection.)

Continuity should not exist.
OK.SHA3E7C) £4

Replace auto amp.

Note:
Ht the result is N.G. after checking circuit continuity, repalr harness or
connector.
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TROUBLE DIAGNOSES — Auto Air Condi

Foot duct sensor harness Diagnostic Procedure 12

connector G) — SYMPTOM: Floor duct sensor circult is open. (CONSULT or& &® self-diagnosis STEP 4 indicates this.)

“e CHECK FOOT DUCT SENSOR —_LN.G. | Disconnect auto amp. harness
CIRCUIT BETWEEN FOOT DUCT ‘connector.

| SENSOR AND AUTO AMP
Disconnect foot duct sensor i Note

|| harness connector. Cheek circuit continuity between
snaasec| | 99 approximately § volte exist foot duct sensor harness con-

between foot duct sensor har- nector terminal No. @ and auto
Ress connector terminal No. @ amp. harness connector termi-Auto amp. harness Foot duct sensor harness

connectar (ai) connector (5) and @? nal No. @
rl OK qe K.

eS 
+ABLE RE RBH Diaconnest auto amp. favnass Replace auto amp

RAL connector,

(fai 3] + Note
Check circuit continuity between

‘SHAS#6C| | foot duct sensor harness con-

hector terminal No. @ and auto
& puto amp, hamess Foot duct sensor harness || amp. hamess connector termi-

connector (i) connector (S) tal No. @).

i

ted Ree) aue &) CHEGK FOOT DUCT SENSOR. {N.G. 4! Replace foot duct sensor.
{Refer to Electrical Components

inspection.)
8

yo“

Replace auto amp.
SHASOOC|

Note:
It the result iz ¥.G, afler checking circuit continuity, repair harness or
connector,
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TROUBLE DIAGNOSES — Auto Air Conditioner

Foot duet sensor harness | Diagnostic Procedure 13
connector () sazeee SYMPTOM: Floor duct sensor circuit Is shorted, (CONSULT orBea &> self-diagnosis STEP 4 indicates this.)

Vv CHECK FOOT DUCT SENSOR ~—_LN.G. ,| Disconnect auto amp. harness.
® CIRCUIT BETWEEN FOOT DUCT connector.

SENSOR AND AUTO AMP.
Disconnect foot duct sensor har- Note

ness connector. Check the circuit between auto |
suasore| | Do approximately & volts exist amp. harness connector termi- |

between foot duct sensor har- nal No. @ and @ is not i
mec ness connector terminat No. shorted.‘Auta amp, hacness i” conconnector (ai) BE) |i ana @ se

ca OK@® Replace auto amp.
' —_—_—

¥

a CHECK FOOT DUCT SENSOR. Replace vent duct sensor.

(Refer to Electrical Components nn $$$
Inspection.)

Continuity should not exist. sHaaoac| yok
Replace auto amp,

Note:

If the result is N.G. after checking circuit continuity, repair harness oF
connector.
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TROUBLE DIAGNOSES —- Auto Air Conditioner

BB suntoad sm harness 4e

stasasc|

Auto amp. harness:
connector

co

Continuity should not exist. SHAAGAC|

Diagnostic Procedure 14
SYMPTOM: Sunload sensor circuit is shorted. (CONSULT or

self-diagnosis STEP 4 indicates this.)

CHECK SUNLOAD SENSOR CIR- [N.G. |] Disconnect auto amp. harness
CUIT BETWEEN SUNLOAD SEN- connector.
SOR AND AUTO AMP.
Disconnect sunioad sensor nar- ‘4 Note
ness connector. Check the circuit between auto
Do approximately § volts exist amp. harness connector termi-
between sunload sensor har- nal No. @ and @ is not
ness connector terminal No. @ shorted.

i @? _and & a OK.
OK, ¥

Replace aute amp.

CHECK SUNLOAD SENSOR |N.G. ,] Replace suntoad sensor.
(Refer to Etectricat Components

inspection.)

ig K

T Replace auto amp.

Note:
H the result is N.G. after checking circuit continuity, repair harness
connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

SYMPTOM: Air mix door di

Diagnostic Procedure 15
ices not operate normally.

! intermediate connector between auto amp. @ Read out self-diagnosis result with CONSULT or performharness Fis i mic deor matar harness. self-diagnosis STEP 4 before referring to the follawing flowate (54 cece chart.
Sel aabetal € @ Remove combination meter assembly to make working

space and reconnect air conditioner switch connector.

i ] CHECK FOR SIGNALS TO AIR N.G_ | Check circuit continuity between
Mix DOOR MOTOR. auto amp. harness connector

Set up “ACTIVE TEST” terminals and intermediate con
mode with CONSULT. hector terminals,

Set up self-diagnosis ‘Auto
| | STEP 2, amp. | Continuity
2 Set air mix door position as connector {connector

SHasgec|| Shown in the following chart. @ @ Yes
Check it approximately 10V ex- @ @ Yes

| ]| ists for 3 seconds every 10 sec- @ @ Yeo
Intermediate connector (i) onds between each terminal.”

@ ® Yes#e& €&) 5 Terminal No =I: ) ® rsAir mix door | Airc | Air mix
savy motor connector @) || Airmix oor! | ooortt roaLfor sy, ' doar | Coae No. 3 feplace auto |tee H] sexton S]o/6JO | amp

ay = Full-Hot ax | &1O1G L_
Fuircoot | ax |G @{LHD} Air mix door It | L @ |e] ales Repair harness or connector

fai motor connector (2) OK

i i o eet | *: After two minutes power
gy Se | supply is automatically cut off.

Intermediate connector) t /
one | Remove heater unit assembly
RY Ait mix door —

‘motor connector B
ae ae] : _

eee La] Check continuity between inter- |O.K.,) Repair harness or connector.
mediate connector terminal and

Air mix door it | ach air mix door motor har- |
mator connector () | ness connector terminal. i

oo

lel PE Inter.
1 mediate Continuity

sHa699¢| | connector | tr
connector

@ @ Yes

Yeswe, a @ =Imomediare / 7 |connector %5 Auto am, torer | Alem\ names mediate Continuity
onnector @D || connector | Orr

connector

t aa @ @ Yes
= @ @ Yes

SSS
__b«

Replace air mix doar motor.

sHA7OOG,
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TROUBLE DIAGNOSES — Auto Air Conditioner

Intake door motor
harness connector (Gi)

©
@

SHATOIO)

i

Intake door motor
(mo connector (ss)wn ME;

connector Gai)

Diagnostic Procedure 16
SYMPTO: Intake door does not operate normally.
e Read out self-diagnosis result with CONSULT or perform

self-diagnosis STEP 4 before referring to the following flow
chart.

CHECK FOR SIGNALS TO IN- NG.
TAKE DOOR MOTOR.

Disconnect intake door motor

harness connector,

Set up “ACTIVE TEST”

mode with CONSULT.

Set up self-diagnosis® STEP 2,
Set intake door position as
shown in the following chart.

Kc CHECK OUTPUT OF AUTO AMP.
Set up “ACTIVE TEST”
mode with CONSULT.

Set up self-diagnosis

STEP 2,
Set intake door position as.
shown in the following chart.

Cheek if approximately 10V
exists for 2.5 seconds between

each terminal,

Auto amp. hamess
connector GBI)

sHATORG|

Check if approximately 10V

exists for 2.5 seconds between ® j Terminal
No.

Intake dacr

Terminat Position G/e
No. FRE/REC +BX = 6X REC @I1@

B/S 6X~3X |REC~ FRE] @ | @
FRE/REC —|5X + 6X | rec |@|@ OK. NG.

@x—ax [REC FRE! @ | @®

qex

Replace intake door motor. Replace auto
arp.

HA-152

*

Check continuity between auto

amp. harness connector termi-

nal No. @ and intake door mo-
tor harness connector terminal
No. @
Check auto amp. harness con-

nector terminal No. @ and in-
take door motor harness con-

nector terminal No. @.

yee

Repair harness or connector,



TROUBLE DIAGNOSES — Auto Air Conditioner

Diagnostic Procedure 17®) i,” | & @ SYMPTOM: Mode door does not operate normally.
@ Read out self-diagnosis result with CONSULT or perform

Auto amp, harness connectors Gai) selt-diagnosis STEP 4 before referring to the following flowwy fama fez caeel chart.

ae se PBR. CIRCUIT CHECK MODE DOOR MOTOR.
Set up “ACTIVE TEST” Reter to Electrical Components
mode with CONSULT. inspection.

euatiic sehen diagnosis OK I NG.

o Sei mode door motor as shown Replace mode

i lowing chart. door motor.
heck P.B.R, voltage with

S4 ra jata monitor tunction in 5Auto amp. narness & “ACTIVE TEST” mode. CHECK HARNESS BETWEEN
Sonnectors Qo Mode door | PBA, vonage AUTO AMP. AND MODE DOOR

fl fa ‘ position feoprox.) MOTOR.
’ = DEF Mode

iE vt harness | MOOT E comtinuity
\ ~ connector | connectoryerminal ‘ii ® Check if voltage between terminal
' auto amp. harness con- @ No
; nector terminals @ and @ @ Yen
H ® varies from approxi- ® No
H mately SV to approx!- @ Ya
1 mately OV according to
f mode door position var- 8 ® No
\ ies. @ No

Vologe | 4 {ne
@ @ Noul ® GS te

ax aav OK. | NG.

“x 26v Repair harness or connector5x BV

ex ov

TOK
Go to diagnostic procedure 18.

HA-153



TROUBLE DI. JAGNOSES Auto Air Condi ner

Mode door motor
harness connector (3)

&
 m

i be

sHazo4C|

4E® &
Auto amp. harness Mode door

connector (6) motor connector
7

(aa A VI

SHAaTaC|

eS &

Mode door motor
‘Auto amp. harness farness connsctor

connector (iti) L

A

SHATOSC|

Diagnostic Procedure 18

chart.

DOOR MOTOR.

Set up “ACTIVE TEST”

mode with CONSULT.
Set up self-diagnosis

STEP 2,
Set mode door position as

shown in the following chart

Check if approximately 10V

exists between mode door mo-

tor harness connector terminals

@ and @ for approximately 1.3

seconds every 10 seconds.

Mode door iposition codeNo, | OIG
DEF ax | @O|@

| VENT ox [a | aD

___
| Repiace mode door motor
U ——____]

HA-154

SYMPTOM: Mode door does not move at all.
Read out self-diagnosis result with CONSULT or perform

I self-diagnosis STEP 4 before referring to the foflowing flow

CHECK OUTPUT OF AUTO AMP.

Set up “ACTIVE TEST”

mode with CONSULT.
Set up self-diagnosis

STEP 2

Set'mode door position as
shown in the following chart

Check if approximately 10V

exists between mode door mo-

tor harness connector terminais

@ and @ for approximately 1.3
seconds every 10 seconds.

|Terminal
No.

Mode door

position | SOdeNS. (OO |
DEF 3x ee:
vent ex |@

Replace auto

amp. i

Check continuity between auto

amp. harness connector termi-

nal No. @, @ and mode door
motor harness connector termi-

nal No. @. @ respectively.

OK. ii NG.
Repair har |

ness or con

nector.

¥

INSPECTION END:



TROUBLE D

Comprestor harnessconnector (72) V

[--p-— 4

rf

shaatac|

IAGNOSES

Diagnostic Procedure 19

ing flow chart.

Auto Air Conditioner

SYMPTOM: Magnet clutch does not engage.
@ Perform Preliminary check 6 before referring to the fallow-

CHECK POWER SUPPLY FOR
COMPRESSOR.

Disconnect compressor harness
connector.

Set up “ACTIVE TEST"

mode with CONSULT.

me
AJC relay harness
connector (7) v
iar!

Hl Set up self-diagnosis

[CHECK A/C RELAY OPERATION. |
Do approximately 12 volts exist

between A/C relay harness con-

nector terminal No. @ and body
ground?

NG. OK
STEP 2.

|| Set Compressor as shown in the
following chart

Check if approximately 12V ex-
ists between compressor har-

ness connector terminal and

; [body ground

¥.
Disconnect A/C relay harness
connector.

¥__Note

Chack circuit continuity between ]
AIC relay harness connector ter- ;
minal No. @ and compressor

harness connector terminal No.

@

om

Compretor | Code No

odyPon x w/e,
td

a €) [ox
Compressor | (Check magnet clutch 1hamess |AIC relay harness connector NG

connector (( @== of | [Replace magnet cluteh
fal Uw] || Refer to COMPRESSOR — Model
Gh MJS170 (HITACHI make)

i siasieg| =
: a —_—

—_ CHECK POWER SUPPLY FOR
2 /C RELAY.

coonector (=) Disconnect AJC relay.

Do approximately 12 volts exist
between A/C relay harness con-
nector terminal No, @, @ and

body ground respectively?

CHECK POWER SUPPLY CIR-

curr,
(Refer to "POWER SUPPLY
ROUTING" in EL section and A/C

ELECTRICAL CIRCUIT}

d6

| I
stiacs

Low-pressure gy omercwtchoom Sd ES, @
connector 2)

Ga

Lee

shaaz0c]

! Ox.
¥

CHECK A/G RELAY AFTER DIS- [NG
CONNECTING IT.

(Refer to Electrical Components
Inspection.)

1O.K.
es
Reconnect A/C relay. ~]

{Go to next page.)

HA-155

Replace A/C relay.

Note:

If the result is N.G. after checking
elrcuit continuity, repair harness
or connector.



TROUBLE DIAGNOSES — Auto Air Conditioner

‘avo oh E) &
switeh harness
connector

AIC relay,

shaanig|

E.C.C.$. contsol unit

Diagnostic Procedure 19 (Cont'd)

¢
Turn ignition switch ON and

press switch,

i NG. Note

CHECK COIL SIDE CIRCUIT OF |»
AIC RELAY.
Do approximately 12 volts exist

between low-pressure switch

harness connector terminal No.

@ and body ground?
ee

Check circuit continuity between

A/C relay harness connector

terminal No. @ and tow-
pressure harness connector ter-

minat No. @

Q
© se

For terminal arrangement, refer to
| Circuit Diagram for Quick Pinpoint Check.

{ shagasc

E.C.C.S. controt unit connector (Hi

TANT CONNECTORme:

connector NG. Note

TAUNIT [0] CONNECTOR G4 €: Do approximately 12 volts exist |—~»| Check circuit continuity between
HS between E.C.C.S. control unit jow-pressure switch harness

on harness connector terminal No. connector terminat No. @ and
on = @ and body ground? £.C.C.S. control unit harness

OK connector terminal No. @).

OK.
For terminal arrangement, refer to n, Se
Cireuit Diagram for Quick Pinpoint Check. CHECK LOW-PRESSURE

SHAZAIC SWITCH.
{Refer to Electrical Components

cas| Low-pressure inspection.)

[_cnrr fol comecror | ® Ee ; Replace fow-pressure switch.
€.C.6.$. conirot ? Hf
unit connector uw
@ oon Do approximately 8 to 9 volts NG. | CHECK E.C.C.S. CONTROL

0}: exist between E.C.C.S. control UNIT.
For terminal H °arrantement unit harness connector terminal Refer to EF & EC section.)
refer to Circuit No. @@ and body ground?
Diagram for Quick Pinpoint Check. SHA3A2C|

pK
|a || Disconnect auto amp. harness

ie Coert || connector.CANIT [0] cowECTOR €& i
E0.CS.contal © ascswiten i e K
unit connector ore Hy Check circuit continuity between

auto amp. harness connector

terminal No. @ and E.C.CS.

control unit harness connector

terminal No. @.

Replace auto amp.

Note:
6 If the result is N.G. after checking circull continuity, repair harness or

Auto amp.

harness

connector

®
For termina} arrange:
ment, refer to Circuit
Diagram for Quick
Pinpoint Check.

SHAAR5O|

connector,

HA-156



TROUBLE DIAGNOSES — Auto Air Conditioner

SYMPTOM: Air conditioner controf switch panel illumination
does not come on,

comes ® Diagnostic Procedure 20

Turn on light switch, Check iliumination control sys-
Set Hlumination contro! switch at tem. Refer to section EL.
the brightest position.

ress

connector 8)

EJs ‘Check if approximately 12VKd o exists between switch panet har-PAB si

“ suaszgo| | ess connector terminal No, @®
and @.

pe

Repiace bulb.

HA-157



TROUBLE DIAGNOSES —- Auto Air Conditioner

‘witch unit harness (ag cmt Diagnostic Procedure 21
connector (Wi) & SYMPTOM: Set temperature and ambient temperature do not

appear on display window.

im
Check it approximately 0.5 to 2V Check if approximately 0.5 to 2V
exist between switch unit har- exist between auto amp. har-
fess connector terminals No. ness connector terminals @
@ and @ and @

OK. OK. NGean I i
Replace switch unit. Replace auto

aa met amp.

connector Gi)
® Repair harness or connector

lea {4 td (terminal No. @, @). H

caw for 77

SHAA2BC

HA-158



TROUBLE DIAGNOSES — Auto Air Conditioner

Switch unit harness
connector (8) ae

®

Auto amp. harness
connector Gi)

Diagnostic Procedure 22
SYMPTOM: When air conditioner switch is operated it does not

beep.

!

Do approximately 12 volts exist
between air conditioner switch
unit harness connector terminal

Replace air conditioner switch

Refer to Electrical Components
Inspection,

SHAAgOC!

OK
¥

Repiace switch panel

HA-159

No. @ and @?

OK.

‘Do approximately 12 volts exist [N.G. | Repair harness or connector
between auto amp. hamess con- {terminal No. @).
nector terminal No. @ and @?

OK.
¥

| Check switch panel N.G., | Replace auto amp.



TROUBLE DIAGNOSES — Auto Air Conditioner

Switch unit oe &
connector

Diagnostic Procedure 23
SYMPTOM: Figures of set temperature and ambient tempera-

ture do not appear on the display window and
Indicator lamp (L.E.D.)} does not come on.

SHAASIC|

we
ro

connector (il)

Eel
a

NG.Do approximately 12 volts exist

between switch unit harness

connactor terminal No. @. @
and @?

Do approximately 12 voits exist

between auto amp. harness con-

nector terminal No. @, @ and

OK

\

@?

OK NG.{ t
Repair har- Replace auto

amp.ness oF con-

nector

(Terminal No.

@. @ and

®)

Check switch unit. NG.
Reter to Electrical Components

Inspection.

OK.

Replace switch panel

Itt
‘Switch unit harness
connector)

fs

IL.
i
i Td

Auto amp. harness
connector

SHAS340)

HA-160

Measure voltage between auto

amp. harness connector termi-

nal No. ©, @. @. @ and @

Terminat No. | -Vottage

ea iS] fepprox.)
10v

® 0.65
@ | @ oav
® OV {Light OFF)

124 {Light ON}

OK

Repair har- Replace auto

ness or con- || amp.

nector

(Terminal No.

®, @, @,
® and B).



TROUBLE DIAGNOSES — Auto Air Con

Switch unit harness
conmector

‘Auto amp, harness
connector (i)

SHAAISC|

Diagnostic Procedure 24
SYMPTOM: Switches do not work,

‘Check switch panel.

Reter to Electrical Components
Inspection,

NG »| Replace switch panel.

OK.
z

Check continuity between auto
amp. harness connector termi-
nat No. @ - © and switch
panei harness terminal No. @
~ © respectively.

1O.K.
x

Replace auto amp.

NG. Repair harness or connector.

HA-161



TROUBLE DIAGNOSES — Auto Air Conditioner

Blower control
amp. harness
connector

a
. ii

iv]

~__suadase|

Blower control
amp, harness
connector (462)

Cea
Q

F SHAssOC|

Biower control
amp, harness
connector

Diagnostic Procedure 25
SYMPTOM: Blower motor operation is malfunctioning.
@ Perform Pretiminary check 5 before referring to the of

flowing flow chart.

CHECK POWER SUPPLY FOR

FAN CONTROL AMP.

Do approximately 12 volts exist

between fan controf amp. har-

ness connector terminal No. -@

CHECK POWER SUPPLY FOR
BLOWER MOTOR.

Do approximately 12 volts exist

between blower motor harness

connector terminal No. @ and

‘CHECK BODY GROUND CIA-

CUIT FOR FAN CONTROL AMP.

Does continuity exist between

fan control amp. barness con-

| nector terminal No. @ and body
around?

[ox
x

CHECK OUTPUT OF AUTO AMP.
@ Set up “ACTIVE TEST”

mode with CONSULT.

Set up self-diagnosis

STEP 2

Measure voltage across fan con-
trol amp. harness connector ter-

minais No. @@ and @)

connector

SHA&S3G}

and body ground? body ground?

OK ok NG

13 4 Note
{Go to page after next}

Note

Check circuit continutty between

blower motor harness connector

terminal No, @ and fan control
amp. harness connecter termi-

nal No. @.

OK

CHECK BLOWER MOTOR,
(Refer to Electrical Components

inspection.)

NG.

Replace blower motor,

®
(Go to next page.)

Lrerminal

® No. | Voltage
SHAAS1C| tApprox.t f

wf
Blower motor i
harness connector (4 cmeery {

ca taa ny ve

v
OK.

¥

@ | Replace fan control amp ]
nnn

SHAASZC|

me &
Blower motor
harmo connwstor (GD) __ Blower concrl

HA-162



TROUBLE DIAGNOSES

Blower control
armp. harness
connector (ai)

cee

e

@

sHaasac)

|

Auto amp. harness
connector (8

Auto Air Conditioner
Diagnostic Procedure 25 (Cont'd)

¢
Set up “ACTIVE TEST”

mode with CONSULT.

Set blower motor voltage
at 9 volts

Set up satt-diagnosis® STEP 2. Set code No. in
xB,

Do approximately 12 volts exist
between fan control amp. har-

‘ess connector terminal No. @

and @?

[*

SHAss5C|

Replace fan control amp.

Auto amp. harness

CHECK FOR FEEDBACK SIGNAL
TO AUTO AMP.

Disconnect fan controf amp. con-
rector only.

Do approximately 12 voits exist

NG.

connector Gai) between auto amp. harness con-
a) hector terminal No. @, @ and
Ba body ground?

af fom

SHadsec|

HA-163

CHECK FOR OUTPUT OF AUTO
AMP.

Set up “ACTIVE TEST”
mode with CONSULT.

Set blower motor voltage
at 9 volts

Set up self-diagnosis® STEP 2. Set code No. in
x8,

Do approximately 12 volts exist

between auto amp. harness con-
nector terminal No. @ and body
ground?

PtNG.

Repair haess or connector

Repair harness or connector

O.K. 4) Replace auto amp.



TROUBLE DIAGNOSES Auto Air Conditioner

Blower relay Sy

wm” (AES

Diagnostic Procedure 25 (Cont'd)

o 4
CHECK POWER SUPPLY FOR

BLOWER RELAY.

Oo approximately 12 volts exist
between blower relay harness

connecter terminal No. @, @
and body ground?

ea

Vv

+ siassec

pe

NG. ‘Check power supply circuit.

(Rieter to “POWER SUPPLY
ROUTING” in Et. section.)

harness
connector

en

ne

Blower ralay 34 ®

Q

* _shaasac|

Oo approximately 12 volts exist

between biower relay harness

connector terminal No. @ and
body ground?

NG
join

Check voltage between blower

relay harness connector termi-

nal No, @ and body ground is
less than 1.5 volt.

Jox.
x

Check 12A fuse at fuse biock.

Refer to “POWER SUPPLY

ROUTING” in EL section and

AIC ELECTRICAL CIRCUIT.)

harness
connector

Br
i

* _sHASITC|

mae

Auto amp. harness Blower relay
connector connector

JEEars a
@ AJ

SHAABOC|

Note:

t OK. NG.

Replace

blower relay.

Note

Does continuity exist between

blower relay harness connector

terminal No. @ and auto amp.
harness connector terminal No.

@

I
Replace auto amp.

Wf the result is N.G. after checking circuit continulty, repair harness or
connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

' Electrical Components Inspection

TEMPERATURE SENSORS
After disconnecting temperature sensors harness connector
measure resistance between terminals of each sensor, using
the table below,

Temperature °C (‘F) Resistance kO

- GD ambient 0 40) 210.85
sensor

eonnector 86 (-31} 148.86
Se 20 (-22) 103.97

25 (-13} : 74.63

-20 4} 54.28

j -15 (5) 39.97
10 (14) 29.77

5 (23} 22.43

03 17.07

| 5 (41) 13.11

case 70 (50) 10.18
15 (59) 7.96

—. Aspiretor and 25 (77) 500
in~vebicle sensor (LWR) 30 (86) 401

35 (95) 3.24

40 (104) 2.63

4B (413) 216

50 (122) 177

56 (131) 1.47

80 (149) | 4.22

65 (149) 4.02

70 (158) 0.86

75 (167) 073

80 (176) 0.62

DEFROSTER DUCT SENSOR
Def duct

HA-165



TROUBLE DIAGNOSES — Auto Air Conditioner

VENT DUCT SENSOR

lela] —

Auto amp. harness
sonnector (3)

Electrical Components Inspection (Cont'd)

SUNLOAD SENSOR
Measure voltage between terminals @ and @ at vehicie
harness side using the table below.

Input current mA ‘Output voltage (V}

sHAGSIC!

) 5

01 4

02 3

a3 2

04 1

~ Os 0

@ When checking sunload sensor, select a place where sun
shines on it directly.

MODE DOOR MOTOR

Check to see if motor rotates when 12V is applied across mode
door motor connector terminais No. } and No. @.

Terminal No.
® S Mode door operation

e ® VENT + DEF

8 ) STOP

@ 8 DEF = VENT

Check to see if mode door P.B.R. resistance is varied according
to mode door position, as shown in the following table.

Mode door position Resistance Secon nina

DEF 3kQ

FOOT/DEF 1.62

BAL O7 ko

VENT on
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TROUBLE DIAGNOSES — Auto Air Conditioner
Electrical Components inspection (Cont'd)
AIR CONDITIONER SWITCH UNIT
Check the resistance between switch unit connector terminals
as follows:

Switch condition l Resistance
Press | Less than 8000
Free i eo

i Example:
When Auto switch is pressed, the resistance between terminal
No. @ and @ is jess than 5009.

SHASS20]

BLOWER MOTOR
© Refer to page HA-92.

RELAY

e@ Refer to page HA-93,

LOW-PRESSURE SWITCH
© Refer to page HA-93.
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SERVICE DATA AND SPECIFICATIONS ({S.D.S.)

General Specifications
COMPRESSOR LUBRICATION O1.

HITACHI make HITACHI make
Mose! 8170 Model 8170
Type Swash plate Type SUNISO 565
Displacement om’ (ou inj/Rev. ¥70 (10.37) Capacity

mé (imp 02)Oylinder bore x stroke
men {in| 408% 226 (1.875 x 0.890} Total in system 180 (5.3)

; Clockwise ‘Amount of oil which can be
Direction of rotation (viewed tan rive end) acount Approx. 120 (4.2)

Drive belt Poly V ‘Compressor (Service parts)

charging amount 106)

REFRIGERANT

Type R12
Capacity kg tb)

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

VG30DE engine mode! 0.85 - 0.95 (1.87 - 2.09)

VG30DETT engine model 0.75 - 0.85 (1.65 - 1.87)

inspection and Adjustment

@ Refer to EF & EC section.

BELT TENSION

@ Refer to Checking Drive Belts (MA section).

COMPRESSOR

Modet MJSt170|
Clutch disc-puiley clearance

ram (in}}

HA-168

05-08
(8.020 - 0.081)


