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AIR FLOW AND COMPONENT LAYOUT - Manual Alr Conditioner

Air Flow
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AIR FLOW AND COMPONENT LAYOUT — Manual Alr Conditioner

Air Flow (Cont'd)
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AIR FLOW AND COMPONENT LAYOUT — Manual Air Conditioner

Component Layout
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DOCR CONTROL — Manual Alr Conditioner

SHASC

Control Rod Adjustment
MODE DOOR

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

Turn ignition switch {0 ACC.

Turn VENT switch ON,

Attach mode door rod to side link rod holder.

Check that when DEF position is selected, only DEF door is
at fuli-open position, and when VENT position is selected,
only VENT door is at fuli-open position.

INTAKE DOOR

W h By

4

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 i helder on intake door lever,

Check that intake door operates properly when REC switch
is turned CN and OFF.
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DOOR CONTROL — Manual Air Conditioner

SHAEQRC

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 1l 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 tever is at fuit-hot, both doors are at full-hot position,

WATER COCK CONTROL CABLE

Ctamp cable at fullclose position when air mix doors | and ll are
at full-coid position, and fuil-open position when air mix doors |
and il are at full-hot position.
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HEATER ELECTRICAL CIRCUIT — Manual Air Conditioner

Wiring Diagram
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PRECAUTIONS

I PRECAUTIONS FOR THE HANDLING OF REFRIGERANT

Gaggies ¢ Always wear eye protection when working around the
system.

¢ Always be careful that refrigerant does not come in contact
with your skin.

¢ Keep rafrigerant containers stored below 40°C {104°F} and
never drop from high places.

o  Work in well-ventilated area because refrigerant gas evap-
orates quickly and breathing may become difficult due to
the lack of oxygen,

RHazsol| g  Keep refrigerant away from open Hlames because poison-
ous gas will be produced # it burns,

s Do not increase can temperature beyond 40°C (Y04°F) in

Gloves charging.

+ Do notl heat refrigerant container with an open tlame. There
is a danger that container will explode.

CAUTION:;
o Do not use steam to ciean surface of condenser or evapo-
/ rator. Be sure to use cold water or compressed air.

\ e Compressed air must never be used to clean a dirty line.

RHAZGTE

Avoid Open Flame

>

RHAZE2B

Mo Direct Heat
an Container

RHAZERE

¢ Do not release refrigerant into the almosphere.

RHAETSE
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PRECAUTIONS

Vaive press point & Do net use manifold gauge whose press polnt shape is
: different from that shown. Otherwise, insufficient evacuat-
ing may ocour,

N.G. u SHADTSA

# Do not over-tighten service valve cap.
» Do not allow refrigerant to rush out. Otherwise, compressor
cil wilt be discharged along with refrigerant.

HA-8



PRECAUTIONS FOR REFRIGERANT CONNECTION

SHABSEA

SHADGE
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WARNING:

Gradually loosen discharge side hose fitting, and remove it
after remairing pressure has been released.

CAUTION:

When repiacing or cleaning refrigerant cycle components,
observe the following.

Do not leaave compressor on [ts side or upside down for
more than 10 minutes, as compressor oil will enter low
pressure chamber,

When connecting tubes, always use a torque wrench.

After disconnecting tubes, plig all openings immediately to
prevenl entrance of dirt and moisture.

Always replace used O-rings.

When cousnecting tube, apply compressor oil to portion
shown in illustration. Be carelul not to apply ol 1o threaded
portion.

Q.ring must be closely atached to infiated portion of tuba.

After inserting tube inlo union until O-ring is 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.

HA.1O



PREPARATION

MJS170 model

*: Special tool or commarcial eguivalent

SPECIAL SERVICE TOOLS

Tooi namse
Tool number

Description

Chutch dise wranch
Kvaadg12302-

Removing shaft nut and clutch disc

Cluch dise puller
KVO94Cs780

Remaving clutch disc

Shaft handia sockat
KVg9412320*

Rotating cerpresscr sha#t

Shaft seal remover
KV38403042

Hemoving and instzlling shaft seal

Shaft seal instafler
Kvoae03042

Shatt seal pilot
KVoa403041*

Installing shaft seal

- Alien socket
KVoe412330"

Remaoving raar cover

Cylinder head remover
KVoa4C5785¢

Removing rear cylinder head

HA-11



PREPARATION

Toocl nams
Togl numbar

Description

Qil separator kit
KVOR4A0680

Separating aif from refrigerant

KV9920C507¢
Adapter connecter A
{1, Kva52C5081
Adaptar connecter B
(2 KVan2CH082

Using separate oif

Charge nozzle
KVE94C 1552

Charging refrigerant into compressor

Blind cover set

KVB94C4548

Blind cover

(1) Kv99404531
Gasket

@ Kvoe4C4532
Gasket {|Iselass}

@) Kvonacas3s
Gasket (Useless)

@) KV094CA534
Boit

(5) Kva94C4559

Umit: mm in}

Blind cover

HA-12



PREPARATION

Service Tools

RECOMMENDED TOOLS

Tool name Description
Manifold gauge

{3-valve typs)

AH ASTRE
Charging hose

Discharging, evacuating and charging
refrigerant

[Four)

Charge valve

Discharging. evacuating and checking
refrigerant

Adapter valve

Discharging and charging reirigerant

Twao pieces on gach high
pressure and |ow pressure ling

RHASTIE
Thermometer

Evacusting and charging

Checking temperature

AHAB74B
Vacuum pump Evacuating refrigerant
RHAGTSE
Joint adapter Charging refrigarant
{T-type) 1
RHASTGE

HA-13



PREPARATICN
Service Tools (Cont’d)

Tool name Description
Gas leak detector

Charging refrigerant leaks

Charging cylinder Chacking amount of refrigerant and

charging refrigerant

 AHAGTBR
Welght scale /,_____j Checking amount of refrigerant
T 1
=
(alslal
oo |
RHAS798

For details of such handling methods, refer to the instruction
Manuat attached to each of the service {ools,

HA-14



PREPARATION

Low pressure
compound gauge

High prasure
compound gauge

-Inner valva
incos porated valwe cock
Canter jpint A}
Use for evacuating.
High prassure side joint (B):
Connect to high pressure gide service vaive
of refrigerating system,
Low pressure side joing (C):
Connect to low pressure side service valva
of refrigerating system,
Rafrigerant joint (D}
Use for charging refrigerant.

RHASAOS

" Hose
{straight end}

Packing

RHASBE

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

kgfem? 427 psi), and the low pressure gauge measures gener-

ally from —101.3 kPa (-1,013 mbar, ~760 mmHg, -29.82 inHg} to

1,471 xPa (14.7 bar, 15 kg/cm?, 213 psil.

CAUTION:

&  When installing the gauge to the refrigerating system, use
utmost care not to mistake high pressure and low pressure
line connections. {(Wrong connections will Jead to a dam-
aged gauge.)

® Before evacuating, confirm that the gauge has a negative
pressure scale. {H 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 1o 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 Yallow

Refrigerant canister hose Blue or green (with valve cora)

Vacuum pump hase Blue cor green

CAUTION:

e Check each hose for cracks. i found, discard the hose.

e Do not use any hose if bulges are found.

e Check the rubber packing. H any deterioration or cracks are
found, replace it with a new one.

HA-15



PREPARATION

Handle is fuliy tumed clockwize, ;

Charging hose
connecting port

Refrigerant
flow stops,

Refrigerant
flows put,
RHASA2R

THoint adapter Hose: Blue igreen)

Refrigerant

RHASEIE

AHASB4B;

Service Tools {Cont'd)
Charge valve

The charge vaive is used to charge the refrigerant into the

systern from the service canister through the gauge manifoid.

Altach this valve to the head of a service canister by screwing

it on. Then turn the handle clockwise to pierce the canister to

aliow the refrigerant to flow into the refrigerating system.

CAUTION:

Check the packing for any sign of deterioration or ¢racks. if any

abnormalities are found, replace it with a new one.

t. Turn the charge valve handle counterciockwise to fuliy
refract the needie, and then attach the charge valve 1o the
service canister. Note that leakage will occur if the charge
valve is attached to the canister without retracting the
needle.

2. Securely fit the charge valve to 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. Turnthe handie counterciockwise to retract the needle, and
the refrigerant will flow into the gauge manifold through the
hole. Te stop the flow of the refrigerant, turn the handle
clockwise to close the hole with the needle.

Connecting T-joint adapter

The T-joint adapier 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 canistar.

2. Connect the T-joint adapter to both charge valves so that
two refrigerant canisters are connected as shown,

3. Connect the charging hose with valve core to the T-joint
adapter. Connect the valve core end of the charging hose to
the manifold gauge.

It more than three service canisters are needed for charging,
use a cross |oint adapter to connect four service canisters.

HA-16



PREPARATION

|
Cpens

»

Conrect to
tharging hose

Opere

~ On-vehicle service :
valve RrAsaSE|

S
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k AN
AN AHASEER!
i RHASATH
Val
Gauge manitaid Lo HI {;g:;
77 Vaciim gauge

L @ to —101.2 kP2

[0 to —1,013 mhwr,
G to —~760 mmHg,
1o =28.92 inMHg)

RHASBEH

Detecting section

Probe -\

Power pilot lamp 4=

Gas sampling adapter

/

Probs
rotathan

[

!

‘L E.C. lever rhater

Edirecrion

Handling instruction
“Gas narhe plate

Power/sengitivity selector switch

AHASENE

Service Tools {Cont'd)
Installing the adapter valve

Instali the adapter valve 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 [eakage
upon disconnection of the hose can be prevented.

1. Before connecting the adapter valve to the on-vehicle
service valve, turn the adapler valve handle tufly 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 1o the adapter valve.

Turning the handie clockwise will cause the on-vehicle service

valve pin lo be pushed open by the adapter valve pin, thus

opening the refrigerant passage.

Turning the handie counterclockwise wiil close the passage.

Before removing the adapler 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 the 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. Connsct the vacyum 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
smaothly, indicating a similar value.

3. After running 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 deteciors are
tisted on the next page.
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PREPARATION

Service Tools {Cont'd)

Type

Detection abilisy

Features

» Low price
» Low sensitivity

Hatide torch 200 g {7.0 f thi
9 (7.05 oz)iyear {thin green) #» Less safe because of the use of flame
for detection
& Easy handling
Discharge type & Medium sensitivity
) 3-50g {311~ 1.78 oz)iyear
{Suction type) g1 iy e Each point neads two or more
seconds for detection.
Elactricai . e
Positive ion * :'g: se.nsnmty
. » High price
emission t 2g {0.07 !
I .I ype N oz)iyear « Warm-up time is needed because a
{Suction type)

heater is incorporated.

Other simple checking method:
Change in vacuutt whan evacuating

1 kg (2 Ibj/month; if 13.3 kPa

{133 mbar, 100 mmHg, 3.94 inHg)
change in vacuum is detected in 16
i nutes.

#» Can be used easily in retrigesant
charging operation.

# Detection ability is very low with
vAacuum gauge in gauge manifold.

& lLeakage inspection of

a refrigeration system needs a

sensitivity greater than 20 g {0.71 oz}/year.
« TFhe actual amount of leak is estimated at 5 to 10 times the

detected amount.

» [nsufficient cooling may be fell if leakage exceeds 150 to

200 g (5.29 to 7.05 oz).

A T O T b Ty

Temperature gauge

hurmidity.
Gauze
e Water Etched-stem
H tanic type
Wat and dry buib thermometer
hydrometer
AHASIOE

Scale

k12 3016

L

&= /

'{w'lﬂeiqht scnle

RHASAtE

the refrigerant is charged.

HA-18

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

Measure the weight of the refrigerant to determine how much



PREPARATION
Service Tools (Cont’d)

Charging cytinder

Pressure gaupe The charging cylinder is used to correctly measure the amount
Vent valve of refrigerant to be charged.
Features
/&a,, Refrigeront e With the charging cylinder., the operator can measure
i’ caver , correctly the amount of refrigerant to be charged into the
il system.

o Change in the refrigerant volume due to a change in
temperature and pressure can be supplemented, and this
ensures correct charging of refrigerant.

CAUTIONS:
® Never attempt to carry the charging cylinder containing
refrigerant.

e Do not put the charging cylinder in a hot place. f the
temperature and pressure of the refrigerant in the eylinder
increase, the safety valve will be pushed open and the
refrigerant will be released inte the atmosphere.

\- ¢ Do not expose the cyiinder to the direct sunlight.

Suthet vaive e Do not overcharge the refrigerant so that it exceeds the
maximum limit of the cylindes,

+ Do not charge the cylinder with more refrigerant than is

RHAGT4B! needed.
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EVACUATING, CHARGING AND CHECKING

Refrigerant Charging Procedure
WORK PROCEDURE

In service A/C system Repiace parts or repair.
New A/C system tnstall the AJG system,

:

| tnstall the service tools.

!

Evacuating
Run pump for over 5 minures.

Checking airtightness N.G. .

Shut off the high and low
pressure valves of the manifoid
gauge, and leave System as it is
for 5 to 10 minutes,

i OK.
Evzcuating®1
Rur pump for aver 20 minytes,

:

Charging

[ Repair.

Charge approx. 200 g {7.056 oz}
refrigerant from low pressure
side {with engine shut off),

l N.G.
Preliminary refrigerant laak check | .

4 OK.
Charging

Charge a specified amaunt of
refrigerant frarm law pressure
side. Keep engine speed below
1,500 rprm.

Checking refrigerant leaks } NS,

v OK.
Chacking smount of refrigerant

Start enging, end check after
increasing engine speed 1o 1,500 *1: Working operation depends upon the
to 2,800 rpm. performance of the pump and the

l weather.

Check operation of A/C system,

Remove sarvice 1ools,

Use care not to allow refrigerant

to lesk out when removing.

Make sure that refrigerant remain-
ing in servite eanister is not leaking.
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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 ne refrigerant is leaking.

Adeprer valve
.. Confect service EI
T vaive low and high!
o

~ High preggure
‘tervice valve

tyailowf
grean)

£onnect

refrigerant
cORtaing:

{eharging cylindar).

 setvics valve

/AN

*1: 1f213.6 ko {3G b}
container of refrigerent is
used a weight scale will

Refrigeraht he needed,
container This scake is to detarmine
g the amcunt of refrigerant
that is used.

*2: Tramfer refrigerant from
a 13.6 kg {30 Ib} con-
1ainer to g charging
cylinder, and maasura the
amount of refrigerant.

manifald

Charge valve

RHASIZE
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EVACUATING, CHARGING AND CHECKING

RHA5338

KPa b, man g, inHgh
10t 4
L
T, bAromospheric pressuse)
Fo 1

Prassure g §

210, 0.4 |o T Ty T
hLiad
@221
g7l [ g¥.]
Temperaiure ¢ [ Fy
Baiding peing o water and pressure
RHAS24B

Evacuation

Why evacuation is needed

When installing a ecar 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 coperated without completely removing these

substances, the following abnormalities may result.

e Poor cooling due to reduction in the thermat exchange rate
in condenser

s Moisture recirculating together with the refrigerant through
the refrigeration system freezes at the port of the cold
expansion vaive. This impedes the normat refrigerant flow,
thus lowering the cooling efficiency.

e The refrigerant reacts with water chemically, generating
corrosive hydrochloric acid thus causing corrasion to the
refrigeration system components,

CAUTION:

¢ When installing an afr conditioner in the vehicle, the pipes
mus? be connected as the final stage of the operation. The
seal caps of the pipes and other components must not be
removed until their removal is required for connaction.

¢ Before installing any air conditioner component that has
been stored In a cocl location to a vehicle that has been
exposed to the hol sun, leave the component as it is for
some fime in a hot location with its seat cap unremoved.
This stap is necessary to preveni condensation of moisture
inside the cold component.

e Thoroughly remove moisture from the refrigeration system
belore charging the refrigerant.

Relation between boiling point of water and atmospheric
pressure

Water boils at 100°C (212°F} under normal atmospheric pres-
sure. The boiling paint lowers with the atmospheric pressure.
This characteristic of water is utilized to purge it from the
system. The pressure inside the refrigeration system is lowersd
by a vacuum pump s¢ that water can evaporate at a normal
temperature, The water vapor is then discharged to the oulside
together with the air.

HA-22



EVACUATING, CHARGING AND CHECKING

Evacuation {Cont'd)
Vacuum pump

The degree of evacuation greatly affects 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. 1 is nec-
assary o use a vacuum pump with a sufficiently large capacity
and also to maintain the pump te ensure its original pumping
capacity,

EVACUATION PROCEDURE

=3 I..o T e

2 '2 Leave as is for g &9 !__ ;

E%g 5 10 minutes. 3 g 'EE g Charging of i

el e E ::;-5 M refrigerart |

g5% 88 552 [

0 EE o= b EE » ]

N.G.
Repair. m—
RHASGSE
Lo prassure 1. Compietely tighten the iow pressure and high pressure
™ adapter valves.

Fgh pressure gougs

(elogeh LlSenncE [= L
E eharging valuwe Migh preesure waive
[, {open}

Borwce  WacLuum WRELLNTI DURE UBRee

CEOIIE  pump AHASSEE

—760 mmHy,
- —20.92 inkg)

RHASSTR

Tightening of the valves opens the service canister valve.
2. Qpen the high and low pressure valves and vacuum pump
valve of the gaugs manifoid,
3. Run the vacuum pump.

4. Perform evacuation for more than five minutes to stabilize
the vacuum inside the systerm. 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).

5. Shut off the high and low pressure valves and vacuum
pump valve of the gauge manifold.

HA-23



EVACUATING, CHARGING AN.D CHECKING

Evacuation (Cont'd)

High pressure

Low préssurs
valve otk
{LO} (cipee)

To law ,f To
pressure VACUUM
gervice / U
valve /

Vacuum pump valve 4
cock {close)

CHECKING AIRTIGHTNESS

1. Shut off the high and low pressure valves and vacuum
pump valve of the gauge manifold, and leave the system as
itis for 5 to 10 minutes.

2. Make sure that the needle of the low pressure gauge will
not move back toward the atmospheric pressure side
(gauge pressure ().

It any reverse movement is noted, it indicates poor system

airtightness. Service the system until airtightness is complete.

it pressure changes approx. 13.3 kPa (133 mbar, 100 mmHg,

3.94 inHg) ir 10 minutes, the refrigerant In the system will be

exhausted in about one month.

Low pressure
gauge

Tao high \

pressung
service
vaive

High pressume

valve cock

{H1] iciose)

RHASSAR

MAINTENANCE

If inadecuate airtightness is detected, check and service the
following portions:

Leak from pipe joints Leak from gauge manifold

e Contaminated, damaged, or de-  |# Maituncticning hose

formed Q-ring # improper instatiation of gauge
® No ail applied when connecting  |e Malfunctioning valve

pipe » Malfunctiening packing
& Excessive or insufficient tighten-

ing of pipe joint

EVACUATION

it no abnormality is found during the airtightness check, perform

evacualion again for more than 20 minutes.

1. Run the vacuum pump.

2. Open the high and low pressure valve and vacuum pump
valve of the gauge maniold.

3. Evacuate for more than 20 minutes.

4. Close the high and low pressure valves and vacyum pump
valve of the gauge manifold.
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EVACUATING, CHARGING AND CHECKING

Charging Refrigerant

Procedure
1 Refrigersnt charging !
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This operation is performed to check the refrigerant leakage

and to protect the compressor.

1. Turn the charge valve handle to open 2 hols in the service
canister to allow the refrigerant to flow through the gauge
manifoid,

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

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

CAUTION:

¢ The refrigerant charging operation must be performed affer
shuiting off the engine. If the compressor is operated with
an insufficlent amount of refrigerant, the compressor may
seize up due to a lack of return of the compressor oil.

# Do not shake nor hald the refrigerant canister upside down,
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EVACUATING, CHARGING AND CHECKING

Gas leak detector

RHAB0ZB

Charging Refrigerant {Cont'd)
PRELIMINARY CHECK FOR REFRIGERANT LEAKS

1. Make sure that the gauge manitold valve is closed.

2. Check for refrigerant leak from each connector in the
system using the leak detector.

Al this point, the pressure in the system is not high. Only large

amounts of refrigerant leak due to loose pipe joints, eic. can be

detected,

CHARGING REFRIGERANT

1. Make sure that the valves of the gauge manifold are cicsed.
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 delermined by
subiracting the weight of the canister measured after charging
from 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 2 new one, and proceed as foliows:

1. Make sure by shaking the canister that no refrigerant is left

inside.

Shut off all the valves of the gauge manifold.

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.

5 Run the vacuum pump for approx. 30 seconds.

6. Shut off the vacuum valve (center) and stop the vacuum

pump.

Unseal the new canister, and open the charge valve.

Open the low pressure valve 1o charge the refrigerant into

the system.

2.
3.

@~
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EVACUATING, CHARGING AND CHECKING

Charging Refrigerant — Charging cylinder
WORK PROCEDURE
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Install the charging cylinder correctly to the vehicle.
Refer to "SETTING OF SERVICE TOOLS" in "Refrigerant Charg-
ing Procedure’,

PRELIMINARY CHARGING OF REFRIGERANT-1

1. Make sure that the injet and outlet valves of the charging
cylinder are closed,

2. Slowly open the outfet valve of a refrigerant container 13.6
kg (30 ib}].

3. 3iowly 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.
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EVACUATING, CHARGING AND CHECKING

Charging Refrigerant -— Charging cylinder {Cont’d)

Vent vaive
{slowly apen)

;

Sight

niass

AHABYRE

RHAGTSB

|
]
j
i
!

H
H
H

RHAZE0E

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

The refrigerant volurme changes with the temperature and

pressure, It is necessary to charge refrigerant with a little more

than the reqguired amount (indicated on the sight glass).

Refer to the CAUTION label attached on the vehicle, or {o the

Service Manual.

5. Close the inlet valve and upper vent valve of the charging
cylinder.

8. Turn on the heaier switch (the charging cylinder is provided
with & heater,)

The refrigerant charging time can be reduced by heating the
refrigerani o increase its pressure. In this ¢ase, do not allow
the pressure in the cylinder to rise higher than 1,039 kPa (10.30
bar, 10.5 kg/em?, 150 psi). {Iif pressure rises above this level,
turn off the heater.)

The pressure in the charging cyllnder can be measured by the
upper prassure gauge.

EVACUATION AND AIRTIGHTNESS CHECK

Refer to "EVACUATION' and “CHECKING AIRTIGHTNESS' in
“Evacuation’,

SETTING OF FLOW METER

1. Rotate the charging cyiinder main body unti 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 s¢ that the scaie of the
charging cylinder agrees with the pressure value indicated
on the pressure gauge.

4. Open the outiet valve of the charging cylinder.
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EVACUATING, CHARGING AND CHECKING

Charging Refrigerant — Charging cylinder (Cont’d)

Sight
"/_ Sass
Reaferigerant level

before charging

Specified amoumt
of charge

Refrigarant lavet
after cherging

RHABB1H
B l: [~ —Sight
r [ 7 1glass
L -
- MM
= RIFABEZE

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 guan-
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 1b 8 oz

Charge specification {from Service Manual) 2.0 - 2.4 |h.

Calculate charge quantity into #b and oz as follows: 1ib = 16 oz,

andQ.1ib = 180z, so0that2.01b = 320z, 2.41b = 32 + (4 x

1.8) = 32 + 6.4 = 38.4, round off to 38. Therefore gur charge

Quantity will be between 32 and 38 0z, or 2 Ib 0oz to 2 Ib 6 oz,

Subtract 2 1b 6 oz from the level in the sight glass (3 b Boz) =

11b 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 te 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 Hquid

slate, 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 Reirigerant”.

CHARGING REFRIGERANT

1. Slowly open the high pressure valve of the manifoid gauge,
and charge the calculated amount of refrigerant in “CAL-
CULATING CHAARGING AMOUNT OF REFRIGERANT".

CAUTION:

The refrigerant In the charging cylinder is kept in the liquid

stale, so the relrigerant 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 cutiet valve.

5. Turn off the heater if it is on (when using heater equipped
typel.
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EVACUATING, CHARGING AND CHECKING

Inspection for Refrigerant Leaks
WORK PROCEDURE

S T :
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To facilitate inspection for refrigerant leaks, establish the

following conditions:

e Start the engine.

¢ Run the air conditioner.

e Set the blower fan control to MAX.

¢ Set the temperature control to FULL COLD,

s Run the refrigerant system for more than 5 minutes after
sefting the above-mentioned conditions (o circulate the
rafrigerant through the system).

o Refrigeram! leaks should be checked immedialely after stopping
. bt the engine, beginning with the high pressure line, using a gas
S teak taster. This is because the prassure in the high pressure
] line drops gradually after the refrigerant circulalion stops while
& the pressure in the low pressure line rises gradually as shown
e ——— -— in the graph. Leaks can be delected eastly when pressure is
----- y X-Premma in lowe high.
i pressure ling
L i
Compressor s1ops, Tiene
RHAG4R
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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 fiow of the
refrigerant and by reading the high pressure and low pressure
manifel¢ gauges under the following condilions:

CONDITIONS

e Door window: QOpen

® A/C switch; ON {Manual Air Conditioner)
e Aulo switch: GN {Auto Air Conditioner)

¢ TEMP. setting: Max, COLD

(Manual Air Conditioner)
10 (Auto Air Conditioner)
s FAN speed: 4 {(Manual Air Conditioner)
HI {Auta Air Conditioner)
e Check sight giass alter a lapse of about five minutes.

WORK PROCEDURE
f Engine spaed: Approx. 1,500 rpm —‘

After warming up engine, adjust intake air temparatire o 30 to 35°C (86 to 95°F).
Wait until high pressure is stabilized at approx. 1,471 kPa {14.7 bar, 15 kglfcm?, 213 psih.*t

“1: Cover the entire condenssr until the required pressure is indicated.

r
Check the sight gtass of the refrigerant system.*2
Touch the high and low pressure pipes of the sys-
tem to get an idea of the temperature,

*2: Refer ta sight glass inapection.

¥

Check to see whather the refrigerant is free of N.G. .‘ i white clouding or air bubbles are found;
white clouding and bubbles.
oK.
1
Charge refrigerant until white clouding or bubbles
gisappear.
Walt for some time to al-
tow the refrigerant 1o sta-
bilize after charging, then
check the condition
through the sight glass.
w A
Charged amocunt of refrigerant is DX, 4}‘——. Charge again with approx. 150 g {(5.26 0z} of refrig-
arani.
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EVACUATING, CHARGING AND CHECKING

Confirmation of Amount of Charged Refrigerant (Cont'd)

Arnount of
charge Appropriate Relrigerant is insufficient Almost no refrigerant Overchargetdémor alrin sys-
Check item
Temperature of high and  [High pressure side is hot {Hinh pressure side is Mo difference 5 felt be- High pressure side is very
iow pressire pipes whilg iow pressure side is {warm and low pressure tween high and law pres- |hot.
cold. side is somewhat coid. sure sides.
Flow of refrigerant viewed |Mostly trangparent. Bubbles are always flaw- |Nething is visibie. if overcharged, ne bubbles
through sight geass Oecasionally some bub- ing. Refrigerant is cioudy. are seen, It there is air in
bies are seen when en- the system, large bubbies
gine rpen is increased or arg sean,
decreased.
Prassure Normalt high pressure; Both high and low pres-  [High pressure value is Both high and low pres-
1,373 - 1,765 kPa sure values are insufli- very gmail. sure values are excessive.
{137 - 17.7 bar, cient,
14 - 18 kgicm?,
199 - 256 psi}
Narmalk Iw pressure;
147 - 294 kPg
{1.47 - 2.94 bar,
1.6 - 3 kpleem?,
21 - 41 psij
Action to take Air bubbles may be gener- |Add refrigerant after Check the refrigerant Btop the compressar and
aled when Ihe receiver checking for leaks. {system, extract excessive rafriger-
drier strainer is ciogged, ant. it &ir is found, perform
or when the expanalon evacuation, then charge
valve I3 opened exces- the spacitied amount of
aively. refrigerant.

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 siightly larger amount of ra-
frigerant would be fitied if supplied according
to the sight glass.,

When the STV (for the auto air conditioning

systemn) activales at an ambient temperature of

less than 26°C {68°F), bubbles can sometines be
seen through the sight glass. However, the
amoumnt of refrigerant is correct if the following
conditions are met:
(1) The air vent temperalure is less than 7°C
(45°F) as per the performance chart (HA-
28).

HA-32

{Z} Bubbles disappear under the following
conditions:;

Door windows: Closed

Auto switch: ON

TEMP. sefting: 40

FAN speed: Hi
e REC. swilch: ON

Check sight glass after a Japse of about five
minutes.

Recheck the amount when If exceeds 20°C
{68°F). Al higher temperatures the bubbles
are easy o see.

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



EVACUATING, CHARGING AND CHECKING

Heferenca
Weight of canister
+ ¢hiarge valve
g oz} 560
{18.75)
500 460 400 g
(17.64}1 (16.22} (14,11 o2)
ATD cankstes
{,ﬁ’“ (14.46) 300 ¢ (1058 oz}
) 250 ¢ canister
{1?:8} ! 240 (9.82 o1) canister
'- 11.99)
00 )
{rD5}T 200 g (2.05 oz} canister
100
368

a

{01 {3.53) {7.08){:0.58)(14.11)

e 200 300 40 gloz)

Canister content

RHAGDAE,

Recovery Procedure
REMOVAL OF REFRIGERANT CHARGING DEVICE

1.

2

Completaly loosen the adapter valves of the low pressyre
and high pressure lines,

The inner valve of the adapter valve will prevent the
refrigerant from leaking out,

Remove both the high-pressure ang low-pressure side
adapter valves from the an-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 Jow pressure charging hose while
pressing it against the service valve to prevent refrigerant
leakage.

After loocsening the nut, quickiy remove the charge vaive
from the service valve.

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.

DISPOSAL OF RESIDUAL REFRIGERANT

Securely shut off each of the charge valves, adapter valves and
manifold gauge valves 1o prevent the residual refrigerant from
leaking out. Keep these valves in a safe iocation for the next
charging.

The amount of refrigerant remaining in a service canister can
be estimated from the Table shown here. it is recommended
that a label be attached indicating the remaining amount in the
canister.
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DESCRIPTION — Manual Air Conditioner

Control Switches
SWITCHES AND THEIR CONTROL FUNCTIONS

Indicatar illuminates

Air outlet Intake air Comp ressor
Switch AjC Ry
AL Q ON™1
i | VENT *3 *1+4
:‘j B/L *5 *1ng
Mode d FOOT *5 yrq
i Fio 5 oNe1
LT DEF FRE “1r4
By O REC*2 oN*1

*1: Compressor is operated by thermo contrci amp. and E.G.C.8. control unis.
*2: Depanding on mode switch pogition,
*3: When vent mooe is selected, REC switch function is 35 in the foliowing chart:
*4: Dapending on A/C witch position,
*5: Depending on REC switch position.

REC
ON QOFF
N REC REC/FRE
AjC ° /
sw
OFF REC FRE

SHAZETC
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DESCRIPTION - Manual Air Conditioner

Specifications

AIR MIX DOOR MOTOR

The air mix door motor is attached 1o the heater unit. It rotates,
opening the air mix door to the position set by the temperature
contral lever,

Motor rotation is conveyed through shafts and linkages. The air
mix door position is fed back to the control amplifier by the
Potentic Balance Resistor {P.B.R.) built into the air mix door
motor.

Air mix door motor operstion
2L @ 4 . 2 Air mix door Direction of
1 31:is operation tever movement
. Clockwise {Toward
& £ COLD —»HOT passenger
compartment)
&= = STOP sTOP
{fold (Het Counterclockwise
5 1de) g8ide) e & HOT - COLD {Toward engine
F. 8. R compartmant}
SHABITC
Characteristics of P.B.H.
{341}

ke
= 2 a
is
o k-3
2k
28 1
LE]

] Y

COOL HOT
R2EC
§1 1051
BHAZTOC
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DESCRIPTION — Manual Air Conditioner

Specifications (Cont'd)

MODE DOOR MOTOR

When a mode switch is selected, the position switch built info it
reads the corresponding mode to determine the direction of

motor rotation. As soon as the desired mode is set, the position
swilch stops the motor.

To contral amp.

[e]
Elelalzieidiex|eal

SHAGISC
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DESCRIPTION — Manual Air Conditioner

Specifications (Cont’d)

INTAKE DOOR MOTOR

The intake door motar is installed on the side portion of the
intake unit. Using a rod and link it opens and cioses the intake
door. When the REC swiich 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 buitt into it are now set fo the current flow position.
The centacts turn atong with the motor. When they reach the
non-current flow position, the motor will stop. The motor always
turns in the same diraction. (FRE—+REC—~REC/FREC)

SHABNG

Tgnition switch
ALGDC

w -

/!\ Intake daor motor
33 M

To I [
conira
cont 33121 |22 20]
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SERVICE PROCEDURES

Acceleration Cut System

This system is controlled by the E.C.C.8. control unit.
When the engine is heavily overloaded, the compressor is
turned off for several seconds to reduce overloading.

Water Cock Control sttem

The water cock is connected to the air mix doors with & cable.
When the air mix doors are at the fuli-cold position, the water
cock is fully cfesed, and when the air mix doors are at the
full-hot position, the water cock is fully opened.

HA-38



SERVICE PROCEDURES

Refrigeration Cycle

REFRIGERANT FLOW
The refrigerant flows in the standara 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 controlied by an externally equalized expansion
valve, located inside the evaporator case,

FREEZE PROTECTION {For manual air conditioner)

The compressoer cycles on and off to maintain the evaporator temperature within a specified range. When
the evaporatoer coil temperature falls below a specified point, the thermo control amplifier interrupts the
compressor operation. When the evaporator ceil temperature rises above the specified point, the thermo
control amplifier allows compressar operation.

FREEZE PROTECTION (For auto air conditioner)

When the A/C is switched on, the compresser runs continuously, and the evaporator pressure is
controdied by a suction throtile vaive (S.T.V.) to preven? freeze up.

REFRIGERANT SYSTEM PROTECTION

l.ow-pressure swiich

The refrigerant system is protected against excessively Jow pressures by the low-pressure switch,
located on the receiver drier. If the system pressure falis below the specifications, the low-pressure
switch opens 1o interrupt compresser 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 vaive, iocated 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 kgfcm?, 540 psi)], the retease port on the pressure
relief valve automatically opens and releases refrigerant into the atmosphere.

LRI 2% — Pressure reiief High-pressure Low-prassure
{ valve 2 gas liguid
’ High-prassure Lew-pressure
liguict gas

Suction throttie valve

f LL {for Aura A/CH

;
b Expenzion valve

SHAMIC
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SERVICE PROCEDURES

Refrigerant Lines
FOR AUSTRALIA

Mio. 20

Coolingmitz
2029
10 - 20 B k ) /
{ fB-207-14 {29 -30, 4 -22) j
| 3
i 15 - 25

{77116 - 28,11 - 1) 1e-2

(5.1

(1.5 - 49 11 - 1)

' l'l [ 20-29
.30, 14 - 22)
L e
0-20

(20 -30, 14 - 22

(18 -20,7 -9

15 - 25
[ H(‘LS«Z.B,‘H-!!)
R

aceiver orier

I3 e trg-m, #-b)

HA-40
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SERVICE PROCEDURES

Refrigerant Lines (Cont’d)
L.H.D. MODEL FOR EUROPE

Cw-2
10- 20,
714

Eow-prassure

(Suction) sarvice valva ﬂ
High-pressure ) aa

{Discharge) service valve

15-25

(165-25

11 - 18} Cooling wnit
10 - 20
{1.8-2.0
-4}

Recevar dirker

(Fte-18014-18, 10.13)

[N20-20020-3014.22

{320 -20 (2.0 3.0,
14-22)
CDZ 2 Mo fegem, oIt

SHASZTC
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SERVICE PROCEDURES
Refrigerant Lines (Cont'd)

R.H.D. MODEL FOR EUROPE

Cooling unit 7

A20-29
20 - 30, 14-2:)7 /
|

& 1020
| .0 - 20, 7 - 18)
1 I 1B - 25
\ IJ H(l.5-25,11—18} 10 - 20
I {10 -20,7 - 14)
o )
High-pressura I

[Discharge) service
valve
[CJ15.- 19

(1.5 - 1.5, 11 - u).F

Eow-pressure
{Suction) sarvice

vaive

15 - 10
(E-19 11 .14

L 20- 29

fll f (20 - 3.0, 14 . 42
| i D202
} f 20 - 30, 14 - 22
L
T3 19 - 20
i Mn.u-m,?-n}
f
:ﬂ -10) 15 - 28
/ (1.6 - 25, 11 - 18}
L Recelver drier

M o Nem [kg-m, ft-ib)

SHATHAC
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SERVICE PROCEDURES

Compressor Mounting

(42 - 54 44 - 55, 32 - 40

[Hs0.6851-68 3750

P
& n 1&2.:3;\@@

s
Kier puliey —
%0 - 68 (5.1 - 6.5, 37 - 50}

[ Nem kg, f10)

SHAB14C

Belt Tension
¢ Refer o section MA,

Fast Idle Control Device (F.I.C.D.)
& Refer to section EF & EC.
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A/C PERFORMANCE TESY

TEST READING
For Australia

Performance Chart

TEST CONDITION — For Manual Air Conditioner

Testing must be performed as totiows;
Vehicie location: indoors or in the shade (in a well venti-
tated place)
Doors: Ciosed '
Door windows: Open
Hood: Open
TEMPF. lever position: Max. COLD
Mode switch: 4 (Ventilation) set
REC switch: o=y {Recircuiation) set
FAN iever position: Max. position
Engine speed: 1,500 rpm
Time pequired before stariing testing after air coaditioner
starts operating: More than 10 minutes

Regirculating-lo-discharge air lemperature table

Inside air {Recircutating airj
at blower assembly inlset

Discharge air temperatyre at center ventllator

Relative humidity Air temperature G {°F)
i C (F}

20 (68) 6.5-7.2 (44 - 45)
28 (77) 11.0-12.0 (32 - 54}

56 - 80
3z (86} 15.6 - 16.8 {60 - 62}
35 (95} 203 -21.6 (89 - 1}
20 (68) 7.2 - 7.9 (45 - 48}
28 (77 120-123 (54 - 65

&3 - 70
33 (86) 18.8 - 17.8 (62 - 64)
33 {93) 2tB-228(71-73)

Ambient air temperatisre-to-compressor pressure lable

Ambient air
- - - High-pressure {Discharge side} Low-prassure {Suction side}
Relative humidity Air temperature kPa {bar, kg/em?, psi) kPa {bar, kg/icm?, psi}
% “C (F)
20 (88} 1,079 - 1,324 {10.79 - 13.24, 1059 « 129.5 {1.059 - 1,295,
11.0 - 3.5, 156 - 1823 108-132 154 - 188}
25 (77) 1,186 - 1,461 (11.96 - 1461, 146.1 - 178.5 {1,481 - 1.785,
12.2 - 149,173 - 212 140 - 182, 212 - 259}
30 (86) 1,373 - 1,687 (13.73 - 16.87, 187.3 - 228 5 (1873 - 2,285,
50. 70 14.0 - 37.2, 189 - 245} 1.91-2.33 272 - 33.1}
35 (95) 1,589 - 1942 (15.89 - 19.02, 229.5 - 280.5 {2.295 - 2 805,
16.2 - 19.8, 2340 - 282) 2.34- 286, 33.3-40.7)
40 (1083 1,804 - 2,197 (18.04 - 21.97, 269.7 - 329.5 (2.607 - 3.295,
18.4 - 22.4, 262 - 318) 2.75-3.36, 321 - 47 .
45 (113) 1,991 - 2,442 {19.91 - 24,42, 306.9 - 377.6 (3.089 - 3.776,
203 - 249 289 - 354} 315- 385 448-547)
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AIC PERFORMANCE TEST

Performance Chart (Cont'd)
TEST CONDITION — For Auto Air Conditioner
Testing must be performed as follows:

Vehicle iocation: Indoors or in the shade (in a well venti-

lated piace)
Doors: Ciosed
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: Fut-cold
Compressor: OGN

Blower motor: 12V

l

q;'r. Set up seli-diagnosis STEP 2 and set code No. “66™".

2,
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A/C PERFORMANCE TEST

Performance Chart (Cont’d)

VGIODETT engine L.H.D. model
Recircuiating-to-discharge air teimperalure table

lnside air (Recirculating air)
al blower assembly intet Discharge air temperature at center ventitator
Relative humidity Air temparature
% *C (°F)
20 {68} TL-78 (45 - 48)
25 (7T 11.6 - 12.7 {53 - 55)
50 - €0 3] {86} 168.5 - 17.7 {62 - B4)
35 {05) 21.3-227476-73)
40 {104) 268.2 - 278 {73 - 82}
20 (68) 7.8 - 8.7 (46 - 48)
25 {77) 127 - 13.8 {55 - 5T
e - 7o 30 (88} 17.7 - 18.9 {64 - 66)
35 {95} 27 -241(73-75)
40 (104} 27.8 - 20.6 (B2 - 85)

Ambjient alr iemperature-lo-compressor pressure table

Ambient air

Relative humidity Air temperature
% LR

Highrpressure (Discharge side)

kPa (bar, kgfcm®, psi}

Low-pressure {(Suction side}
kPa (bar, kglem?, psi)

20 {69)

785 - 9681 (7.85 - 9.61,
8.0-588 114 -139)

£8.6 - 163.0 (0.686 - 1.030,
0.70 - 1.05, 10.0 - 14.9)

26 (77)

912 - 1,108 (9.12 - 11.88,
9.3 -11.3, 132 « 16%)

1187 - 150.0 {1.187 - 1.500,
1.21- 153, 17.2 - 21.8}

30 (86}

1,128 - 1,383 {11.28 - 13.83,
11.5- 4.1, 164 - 201)

167.7 - 205.0 (1.677 - 2.050,
1.71-209, 243- 297}

35 (95

1,353 - 1,857 {13.53 - 16.57,
13.8 - 16.2, 186 - 240)

213.8 - 260.9 (2,138 - 2.809,
218 - 2.66, 31.0- 37.8)

40 {104}

1,579 - 1,922 (15.79 - 19.22,
16.1 - 18.8, 229 - 279)

258.9 - 315.8 {2,589 - 3.158,
284 -3.22 37.5-458)

45 {113}

1,795 - 2,267 {17.95 - 22.07,
18.3 - 22.5, 260 - 320}

304.0 - 372.7 {3.040 - 3.727,
3,10 - 3.80, 44.1 - 54.0)
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A/C PERFORMANCE TEST

Performance Chart (Cont'd)
VG30DETT ENGINE R.H.D. MODEL

Recirculating-to-discharge air temperature table

Ingide air (Aecirculating air)
at blower assembly inlet Discharge air temperature at center venhifator
Relative humidity Air temperature C R
e C R
20 (68) 70-78 {45 - 48)
2577 0.2 - 11.4 {50 - 53)
50 - 80 30 (86} 3.2~ 18.5 (59 - 62)
30 {95} 20.4 - 21.5 {69 - 7}
4l {104) 254 - 26.7 (78 - B}
20 168) 7.8 - 8.6 {46 - 47)
25 (77) : 11.4-12.4 {53 - 54)
60 - 70 30 (86) 18.5 - 17.6 (62 - B4)
35 {25) 215 - 22.8 {71 - 73}
40 {104} 26.7 - 28.0 {80 - 82}

Ambient air temperature-lo-compressor pressure table

Ambient air
. - - High-pressure (Discharge side} Low-pressure {Sugtion side)
Helative humidity Ailr temperature kPa {Dar, kgiom®, psi) ¥Pa (bar, kgicm?, psi)
% "G {°F}
20 (68) 1,088 - 1,353 (10.98 - 13.53, 122.8 - 152.0 {1.226 - 1.520,
¢ 1.2 - 13.8, 150 - 198) 125-1.55 178 - 22.00
25 77y 1,265 - 1,559 {12.65 - 15.59, 1569 - 194.2 (1.589 - 1.042,
123 - 158, 183 - 226) 160 - 198 228 -28.2)
30 (86} 1,451 - 1,785 (14.51 - 17.85, 185.4 - 226.5 (1.854 - 2 265,
5. 70 4.8 - 18.2, 210 - 259) 189-231,268-32.8)
35 (95) 1,608 - 1,881 {16.08 - 18.81, 220.7 - 2687 (2,207 - 2697,
16.4 - 20.2, 233 - 287) 225-278 320-39.0
40 {10} 1,765 - 2,158 {17.85 - 21,58, 2471 - 3138 {2.471 - 3138,
18.0 - 22.0, 256 « 313} 252 - 3.20, 35.8 - 45.9)
45 (113) 1,842 - 2,373 (14.42 - 23.73, 2746 - 3629 {2.746 - 3620,
12.8 - 24 2, 282 - 344) 2.80 - 3.70, 39.8 - 52.6}
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A/C PERFORMANCE TEST

Characteristics revealed by the manifold gauge
readings for the air conditioning system are

shown in the folowing table.

For how to do the performance test, rafer to the

itemn “"Performance Chart™.

Performance Test Diagnoses

In the following tabie, the portion marked on each
gauge scale indicates the range which shows that

the ailr conditioning system is in good order,

This rangea is described in Performance Chart.

Condition

Prabable cause

Corrective action

INSUFFICIENT REFRIGERANT CHARGE

AGIE2A

insufficient cooling.
Bubbies appear in sight
glass.

Refrigerant is low, or
{eaking slightly.

1. Leak test.

2. Repair leak.

a. Charge system.
Evacuaie, az necessary,
and recharge system.

ALMOST NO REFRIGERANY

ACHEMA

Mo cooting actien.

A lot of hutibies or some-
thing like mist appears in
sight glass.

Berious refrigerant ieak,

Stop comprasgser imme-

diately.

1. Laak test.

2. Discharge system.

3. Repair leak(s).

4. Replace receiver drier
if necassary.

5. Check it level,

6. Evacuate and
recharge systam.

MALFUNCTIONING EXPANSION VALVE

AGISIA

Slight cecling.
Sweat or frosting on ex-
pansion valve inlet.

Expansion vaive restricts
refrigerant flow.
» Expansich valve is
clogged.
» £xpansion valve is in-
operative.
Valve stuck closed.
Thermal dulb has
lost charge.

If vatve iniet reveals

sweat or frost.

1. Discharge system.

2. Remeve vaive and
clean il. Reptace # i
Necessary.

3. Evacuate system.

4, Charge system,

if valve does not aperate:

1. Discharge system.

2. Repiace valve.

3. Evacudte and charge
system.
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A/C PERFORMANCE TEST

Performance Test Diagnoses {Cont'd)

Cendition

Probable cause

Corrective action

Insufficient cooting.
Sweat on suctien line.

No cooling.
Sweat or frosting on suc-
tion Hne.

Expansion valve allows
tao much refrigerant
through evaporator.

Malfunctioniry expansion
valve.

Check valve for opera-
tion. If suction side does
not show a pressure de-
crease, replace vaive.

1. Discharge system.

2. Replace valve.

3. Evacuate and charge
System.

Ingufficient cooling.
Frosted evaporator.

Suction throftie vaive is
incperative.

1. Discharge system.

2. Repiace valve.

3. Evacuate and charge
system.

Insufficient coeling.

Aa53A

Suction thrattie valve
rastricts refrigerant flow.

1. Discharge system.

2. Replace vaive,

3. Evacuate and charge
system.
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A/C PERFORMANCE TEST

Performance Test Diagnoses (Cont'd)

Condition

Probable cause

{orrective action

MALFUNCTIONING CONDENSER

ACIETA

No cooling action: enging
may overheat.

Bubbies appear in sight
glass of drier,

Buction line is very hot.

Usuaily a malunctioning
condenser.

# Chetk fan belt and
fluig coupling

# Check radiator fan ma-
tor.

# Check condenser for
dirt accumutation.

» Ghack angine coaling
systam for overheat-
ing.

« Chack for refrigarant
overcharging.

i pressure remains high

in spite of all above ac-

tions taken, remove and
inapect the condenser tor
possitie oil clogging.

HIGH-PRESSURE LINE BLOCKED

ACIBIA

Insufficiant cooling.
Frosted high-pressure
liquid ling.

Drier clogged, or restric-
tion in high-pressure
lirs.

1. Disgharge sysiem.

2. Remove receiver drier
ot stratier and
raplace it.

3. Evacuate and charge
system.

MALFUNCTIONING COMPRESSOR

ACIEIA

Ingufficient cooling.,

internal preblem in com-
pressor, or damaged
gasket and valve.

1. Discharge system.

2. Remove and check
COMpressor.

3. Repair or replace
Lompressor.

4. Check oil level.

5. Repiace receiver
driee.

&. Evacuate and charge
system.
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A/C PERFORMANCE TEST

Performance Test Diagnoses (Cont’d)

Condition

Probable cause

Corrective action

TOO MUCH OIL IN SYSTEM {Excessive)

insufficient cooling.

Tao much oil circulates
with refrigerant, causing
the couvling capacity of
the sysiem to be
reduced.

Refar to COMPRESSOR
GIL for correcting oif
level.

AIR IN SYSTEM

insufficient cooling.
Sight giass shows occa-
siona} bubbles.

ACITRA

Air mixed with refriger-
ant in system.

1. Discharge system.

2. Aepiace receiver
drier.

3. Evacuate and charge
SYSHEm:.

MOISTURE IN SYSTEM

After short operation,
suction side may show
vacuum pressure read-
ing. During this condi-
tign, discharge air wil
be warm. As a waming
of this, reading vibrates
around 39 kPa {0.28 bar,
0.4 kgicm?, 6 psi).

ACIS0A,

Drier is saturated with
moisture. Meisture has
frozen in expansion
valve, Refrigerant flow is
rastricted.

1. Discharge system.

2. Replace receiver drier
{twice if necessary).

3. Evacuate system com-
pletely. {Repeat 30-
minutes evacuating
three times.}

4. Recharge sysiem.
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COMPRESSOR OIL — For MJS170 (HITACHI make)

Condenyer
Bakt {MB}

O-ring
KVQQ#AQBB;\ /KV992(5

G-ring

Bult
081 /

SHAOITA

Lowpragsure side
{Sustion}

High-pregsure side
(Discharged

SMATOZ

Checking and Adjusting

The oil used to lubricate the compressor is circulating with the
relrigerant.
Whenever replacing any component of the system or a iarge
amount of gas leakage occurs, add oil to maintain the original
amount of oii.
Total amount of oil in the syslem:
150 mR (5.3 Imp 1 oz)

1. Connect oil separator KV934A9690 between compressot
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 angine speaed to exceed idling speed.

Do not continze compressor operation for more than 10 min-

utes.

5. Disconnect oil separator and connect refrigerant line 1o
original positions,
6. Disconnect low flexible hose from compressor suction
valve,
7. Add new oil from compressor suction pori.
Amount of oil to be added:
120 m2 (4.2 Imp 1l oz)

s About 3¢ me{1.1 Imp % oz) of oif remains unremoved in the
system,

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

9. Connect refrigerant line and evacuate and charge system.

10. Conduct leak test and performance test.

1. Gradually loosen drain cap of oil separator to release

residual pressure. Hemove cap and drain oil,

To prevent formation of rust and infrusion of moisture or

dust, perform the following before placing oil separator kit

inte storage.

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

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

When oil containg chips or other foreign material. After air

conditioner syslem has been flushed with refrigerant replace

receiver drier. Then pour in 150 m¢ (5.3 Imp fl o2) of cil into alr

conditioner system.

12,
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COMPRESSOR OIL - For MJS170 (HITACHI make)

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

Cendition

Amaount of oil to be added
m#{lmp f ¢z}

Replacameant of comprassor

1. Remove all ¢il from new and cld
compressors.”

2. Charge new compressor with the

same amount of oif a5 was in the old

TOMpPrassar.

Repiacement of front cooling unit 70 {25
Repiacement of rear coting unit 15 {0.5}
Repiagement of cool Hox 10 (0.4)
Reptacement of receiver drier {liguid tank} 10 {G.4)
There is no sign of oil ieakage from 10 (0.4)
condenser,
Replacement of condensar
. There are evidences of a large amount 66 (2.1)

of ¢il leakage from condenser.

Replacement of Fexible hose or pipe

There is no sign of oil leakage.

it nead not be added.

There are evidences of a large amount
of oil leakage.

80 (2.1)

Gas leakage

There is no sign of oil leakage.

Oil need not be added.

There are evidences of a targe amount
of oif leakage.

60 (2.1

*: Remova compressor oil as follows.

1. With the compressor upside down, com- 2.
pletely drain the il through the suction port
(from the embossed lefter “s” mark side).

HA-53

When the oll stops Howing out, rolate the
clutch hub two or three times to compietely
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COMPRESSOR — Model MJS170 (HITACHI make)

Precautions

e Plug all openings 10 prevent moisture and foreign matter
from entering,

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

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

e When replacing with a new compressor, drain specified oil
from new compressor. Refer to COMPRESSOR 0Oit..

e Be sure there is no oil or dirt on frictional surface of clutch
disc and puiley,

¢ When replacing compressor chultch, be careful riot to
scratch shalt or bend pulley.

¢ When replacing compressor clulch 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 qil sparingly ¢ the contact surface. Do not reuse
them.

¢ After replacement or repairs, conduct a Leak Test.

HA-54



COMPRESSOR — Model MJS170 (HITACHI make)
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COMPRESSOR — Model MJS170 (HITACH! make)

Compressor Cluich

KVI9412302

REMOVAL
¢ When removing shaft nut, hoid cluich disc with clutch disc
wrench.

¢ Using clutch disc pufler, clutch disc can be removed easily

KVeS4CE780

SHA68A

INSPECTION

Cluich disc

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

Clutch disc Patley Coil

Pulley

Check the appearance of the puiley assembly. If the contact
surface of the puiley shows signs of excessive grooving due to
slippage, both the pulley and drive piate shouid be replaced.
sHaressl  The contact surfaces of the pulley 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)

Unit; mm {ind

® U thickness gauge by
machining it as showa,

SHABRAS|

Cuter seal rubber
SHABSC

Compressor Clutch {Cont'd)
ADJUSTMENT

o When assembling clutch disc, adjust disc-to-pulley 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.

Shaft Seal

REMOVAL

s Before disassembling, be sure t¢ measure the amount of
oil. Atter assembling, charge with the same amount of new
oil,

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

INSPECTION
¢ Check the outer seal rubber for scars and hardening.
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COMPRESSOR — Model MJS170 (HITACHI make)

Saal lip
{Rubber)

Seat lig
{Tatlon)

SHABIEC

Shaft Seal (Cont’d)

» Check the seal lips for scars and wear.

INSTALLATION

® When installing shaft seal,
1} Cap shaft seal pilot to the top end of compressor shaft.
2} Using shaft seal installar, insert shaft seal.

Cylinder Head, Valve and Cylinder

REMOVAL (Rear)
o lising Allen socket, remove rear cover.

o Using cylinder head remover, remove rear ¢ylinder head.

INSPECTION
e Check suction valve plate and cylinder head for sings of
damage.
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COMPRESSOR — Model MJS170 (HITACHI make)

SHAGH3A

Refrigerant passage
{iow-pressure]

Refrigerant passage
|low-pressure}

Suction sipt

BHAZTBA

Cylinder Head, Valve and Cylinder (Cont'd)
REMOVAL (Front)

With the front facing downward, support compressor shall.
Using a plastic mallet, tap at the rear end of the shel! flange,
driving shell straight downward.

e Detach front cover from cylinder assembly,

INSPECTION

¢ Check suction valve plate and cylinder head for signs of
damage.

e Check t0 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 stde 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 instaliing shell on cyiinder, adjust position of shei so
that suction inlet of shell opens in the same direction as
suction siit of cylinder vigsible in suction inlet by removing
suction vaive.

SHAA38|

& When instailing suction cover to rear cover, align knock pin.

Ruar covar SHAZTAA

Torque wrench s Using Aillen socket, instali rear cover.

Raar cover fixing bodt

Kvesat2am | SHAZTSA
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COMPRESSOR — Model MJS170 (HITACHI make)

Leak Test

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

BHAS07A
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A/C ELECTRICAL CIRCUIT — Manual Air Conditioner

Wiring Diagram {Cont'd)
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TROUBLE DIAGNOSES — Manual Air Conditioner
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TROUBLE DIAGNOQSES — Manual Air Conditioner

WORK FLOW

o e e e e e e e E o o e e ey

How to Perform Trouble Diagnoses for Quick

and Accurate Repair

CHECK IN

LISTEN TO CUSTOMER
COMPLAINTS AND CONFIRM,

!

< Reference item

INVESTIGATE {TEMS RE-
LATED TO EACH SYMPTOM,

(

Symptom Char
{See page HA-66.)

4

ELIMINATE GODOD SYSTEM(S)/

<

Preliminary Check
{See page HA-67 - 72}

PARTI{S).

CHECK MAIN POWER SUPPLY
AND GROUND CIRCUITS,

& Diagnostic Proce-
dure{s} (See pages

HA-77 - 81))

& Circuit Diagram
for Cuick Pin-
point Check (See
page HA-74.}

ELIMINATE GOODB PARTISY
HARNESS{ES)/CONNECTORI(S)

Main Power Supply
ard Ground Circuit
Check

{See page HA-73.)

® Harness Layout for
ASC System {See
pages HA-75 - 76.}

ELECTRICALLY,

Malfuretioning
partls)

. 2

Malfunctioning
harnessies}/
conmector{s}

INSPECT £ACH
COMPONENT.

!

REPAIR/
REPLACE.

REPAIR,

.

———— S ——— i A e TS

FINAL CHECK

GK.

CHECK OUT

HA-65

Electrical Com-

ponents Inspection
{See pages HA-92 - 94 ]




TROUBLE DIAGNOSES — Manual Air Conditioner

Symptom Chart
DIAGNOSTIC TABLE
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P 4 - -
EIRIEIRIRIRIE R E 014 2 HHEHE
S16181515 61gf¢eig|¢e 8| < |8 o ¥ 2|8
2 alnlz - Y c|lal g 6 B8 . ﬁ ~ {E|E|
SIEIEIEIE Eig|alg|slele: & £18|% 2| 121883 5| 8
£E.g.-.55333§g:a:’ £ 9§3m503§§g
HHEHHAHHBHHHE B R IHE R
ElRIzizie el |2i8|8 12|12 8 BlEigiziclalalcliislElEl5l
SYMPTOM flajd{djajd |W|Dja|(2B|la] o i jweid|sjz| 3[(E|Z|Ltx g|lo|x
AN dees not biow cold alr, o o3 Q [o B o] o3 B¢ [ i [
InsuHicient haating o o ] o ) ]
Blower mator dugs not ro- ;
e, 9 )] 8] o} el Bol
Alr cutlet does not change. 0 0 a3 o] o o] o
Intaka daor does not change
in VENT, B/L or £OOT L ] O s O o
modes.
Intake door is oot get &
o o Q
“FRESH" in DEF mode. @ o o
Magnet civich dogs not &n-
Gage when AIC switch and (1 3 a oo o =
tan switch are ON.
Magriet shutch does not en-
gage in FOOT & DEF or DEF Qg ) O | [wR Nl e Ol
mode.
|Hurminabion or indicators an
switch panel do not coma 0 ol 5
on.
MNoise 9
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TROUBLE DIAGNOSES —— Manual Air Conditioner

Preliminary Check

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

Is intake door in “Fresh” posi- _NL.% Go to Diagnostic Procedurs 3.
tion when REC switch is turned
from ON to OFF in VENT, BJL,
FOOT or FOOT & DEF modes
with ignition switch at ACC and
fan spead at 47

{intake door must be at REC/
FRE pogition when VENT made
i selected }

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

l Yas

Is intake door in “REG" position NL,[ Go to Disgnostic Procedure 3. f
when REC switch is turned from
OFF to ON in VENT, BAL, FOOT
or FOOT & DEF modes with igni-
tion awitch at ACC and fan
speed at 47

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

lYes

Is intake door in “Fresh” post- |NO___ Replace centrol amp. built-into
tion when DEF mode is heater ynijt.

selected? '

{Can you hear ait moving from
the intake unit? Or open giove
box and check intake door oper-
ation which is located behind
the giove box.}

lYes

INSPEC_TION END
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TROUBLE DIAGNOSES — Manual Air Conditioner

PRELIMINARY CHECK 2
Al/C does not blow c¢old alr.

Prefiminary Check (Cont'd)

DOES AlR FLOW FROM VENTS?

Condition

» Ignition swilch, A/C switch, and
tan switch are ON.

& Mode switch is in VENT mode
and temperature lever is in ful
cold position

N.G.

oK

h 4

CHECK COMPRESSOR BELT

N.G.

CHECK COMPRESSOR OPERA-

TENSION.
Reler 10 MA section

TION.

QK.

l NG,

CHECK FCR REFRIG-
EAANT LEAKS.

¥
Go to Diagnastic Procedure 4. ‘

J'N,G. OXK.

k.
Adiust or replace CHECK REFRIGERATION CYCLE
comprassor bell. PRESSURE WITH MANIFOLD

GAUGE CONNECTED.

Rater to Parformance Chart.

M.G.
¥ l
CHECK REFRIGERANT, Go to Perlormance
Connect manifoid gauge then Test Diagnoses.
chack sysiam pressure.
O.K.

r

QK.

{ Go to Diagnostic Procedure 5.

HA-68

15 BLOWER MOTOR OPERATING

NORMALLY?
Yes é MNa

CHECK BLOWER
MOTOR OPERATION.
Go to Disgnosiic Pro-
cedure 1.

h 4

CHECK VENRTR.ATOR DULT FOR
AlR EEAKS.

QK. N.G.

X

Repair air leaks.

CHECK THERMO CONTRCL AMP.

CK N.G.

Replace thermo con-
trol amp.

¥

CHECK FOR EVAPORATCR COIL
FREEZE. UP.

Remove intake unit and check it
evaporator freezes.




TROUBLE DIAGNOSES — Manual Air Conditioner

Prefiminary Check (Cont'd)
PRELIMINARY CHECK 3

Magnet clutch does not engage In ¥QOT & DEF or DEF modes,
s Perform PRELIMINARY CHECK 2 and 4 before referring 1o the following flow chart.

With engine running, does mag- | No | Go 10 MMagnostic Procedure 4.

net ciutch engage normally
when A/C switch and fan switch

arg ON?
i Yes

Push A/ switch and turn A/C
systom OFF. Make sure that
magnet switch is disengaged.

:

With engine running, does mag- [MNe | Replace control amp. built-into
net cluich engage narmally heater unit.

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

l Yes

INSPECTION ERD

HA-69



TRCUBLE DIAGNOSES — Manual Air Conditioner

Preliminary Check {Cont'd)
PRELIMINARY CHECK 4
Ajr outlet does not change.

DOES AIR GOME OUT FROM EACH DUCT NORMALLY WHEN EACH MODE NL,' GO to Diagnostic Procedure 2

SWITCH IS SELECTED WITH IGNITION SWITCH AT ACC?

Air outlet
Swritch
] VENT
«F | FOOTmvENT
Mode «F | roorapse
.?3 FOOT & DEF
AT DEF
AIR DISTRIBUTION RATIOS
VENT an. FOOT #h DEF

i - R B B

100%

a%

Yes

4
INSPECTION END
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TROUBLE DIAGNOSES — Manuati Air Conditioner

PRELIMINARY CHECK 5

Noise

Preliminary Check {Cont’d)

Check where noise comes
from.

'

'

¥

y

] Blowar motor

L4

Repiace tlower
motor.

1 Expansion valve

' Comprassor !

i Reirigerant line I [ Belt

Replace sxpan-
sion valve.

L 4
Replace com-
pressor.

:

The line is fixed directly to
the body.

h A

Fix the ling with rubber or
some vibration absortiing
material.

:

| The tine is not fixed. ]

¥
| Fix the fine tightly. E

;

The belt vibration is intense.

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

HA-T1

I

I Side of belt is worn out,

b 4

The puliey center does ot
mateh.
Readjust the pulley center.




TROUBLE DIAGNOSES — Manual Air Conditioner

PRELIMINARY CHECK &
insufficient heating

Preliminary Check (Cont'd)

DOES AR FLOW FROM FOOT

AREA?

Condition:

» |gnition switch and fan switch
are ON.

» Mode switch is in FOOT mode
and temperature lever is in
full fiot position,

NG

CHECK BELOWER MOTCR OPER-

lO.I(.

CHECK AIR MIX DOOR QOPERA-
TION. :
Go to Diagnosiic Procedure §.

HA-72

T ATION.
Ga to Diagnostic Procedurs 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.

Control smip. harness connector (377) CONTROL AMP. CHECK

= 1. Disconnect controi amp. harness connector.

2. Connect voltmeter trom harness side.

3. Measure voltage across terminal No. 43 or No. G and
body ground.

¢ L
o e ],

:

<

o Voltmeter terminal
= Voltage

& &)

© Sod d A imately. 12V

SMADIAC 1 @ ¥ gQroun ppraximately.
- Check body ground circuit for control amp. with ignition switeh
Control amp. harness connector OFF ye P g
[ 1. Disconnect control amp. harness connector.

3. Check continuity between terminal No. € and body

E@ . @ ground.

&

SHAITIC

m | % 23 F 2. Connect chmmeter from harness side.
QEE—Y
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TROUBLE DIAGNOSES — Manual Air Conditioner

Circuit Diagram for Quick Pinpoint Check
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TROUBLE DIAGNOSES — Manual Air Conditioner

Harness Layout for A/C System

ENGINE COMPARTMENT

SHABTSC
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TROUBLE DIAGNOSES - Manual Air Conditioner
Harness Layout for A/C System (Cont'd)

Cantrol amp. connector (17}

i Ls
-
Intake door \""M-

intermediate
MONar LONReCtor

cannecior @

Mode door e
motar connector Air condivionar gwitch ung

connector
Rear of fuse tHock

g

[
|
i

Blowir rraaten ——.
rofay connector

T Mede doar motar cornector (156

Biower rejay-1 Thermo control
CORMBTLON (R} — Amp. connector

i A

0
d
Blower resistor

Blewer motor e '.‘;’ j
clor ! )
relay-2 canne Gannector cannector Adt mix goor -
connector
connactor (wz) G T

HA-76



TROUBLE DIAGNOSES — Manual Air Conditioner

Fiow

INCIDENT chart No.
1 | Fan fails to rotate m
2 Fan does not rotate at speed 1,
3 | Fandazs not rotate 2t speed 2. 3]
4 | Fandoes not rotate at speed 3. |4]
§ | Fandoes not rotate at speed 4. r,";]

Diagnostic Procedure 1

SYMPTOM: Blower motor does not rotate.
¢« Perform PRELIMINARY CHECK 2 bafore referring to the

foltowing flow chart.

Check if Blower motar rotates
properly at each fan spead.

Conduct checks as per fiow
chart.

Bliower matar harness copnector

BHAZAC

CHECK POWER SUPPLY #OR
BLOWER MOTOR.
Digconnest biower motor har-
71858 connector,

N.G.

(Go o next page.)

> Check fuses at fuse block.

Do approximately 12 volts exist
betweean blower motor harness
terminal No. @ and body

ground?
lm(,

{Refer to "POWER SUPPLY
ROUTING” in EL section andg
AJC ELECTRICAL CIRCUIT.)

Blower matas harngss tohnector

-

[ L I

Cantinufty thould axier.

SHAITC
Resistor harness
connecior Iﬁl
V ;i
Iy ol—
= 1
Inﬂ 33 4
SHAZIBC

Checl circuit continuity betwean

N.G.

Reconnect biower motgr har-

h 4

blower mator harness terminai
No. &7 and body ground.
b _

lO.K,

CHECK BLOWER MOTOR.
(Refer to Electrical Components
Inspaction.)

iN.G.

Ejepiace Btower motor,

-

NEss connesior,

L

]

CHECK BLOWER MOTOR CIR-

N.G. » Disconnect biower motor and

CuUIT BETWEEN BLOWER MO-
TOR AND RESISTOR.

Do approximatety 12 volts exist
belween resistor harhess termi-
nal No. @ and body ground?

Biowsr mptar harness
CONPEGTor

Aesistor harness
Lonngctor [m:)

OHE ©
] & |
]

LK.

{Go to next page.)
Note:

connector.

SHASISS

- HA-77

resistor harness connectors.

b Note

Check circuit continuity between
blower motor harness terminai
No. 47 and resistor terminal

No. 5.

If the result Is N.G. after checking circull cortinulty, repair harness or



TROUBLE DIAGNOSES — Manual Air Conditioner

Switch unit harness
connector

(LI lol
i I

AE

&

YR

OB E

&

SHA3RO

Switch unit harnass
connactor

BR

Control amp. harngss corneclor

& ]
4

alisl |

':/_;_(E‘I_ﬁ_]i_i‘

1.

LAY

&

iN

Fan switch

Sy

k3

SHAIZEC

T

Diagnostic Procedure 1 {Cont’'d)

CHECK RESISTOR AFTER 2IS-
CONNECTING {T.
{Reter to Electrical Components

&

inspection.}
lN .

O.K
Repiace resis.
tor.

h A

Reconnec! resistor harness con-
nector.

]

CHEGK FAN SWITCGH GIRCUIT.
Do normal volts exist between
switch unit harness connector

terminal?

Fow Terminal No Normal
chart No. . i
:;::i:: & | & | (Approx}

2o my

3@ v

NEEE P P
(4] {3 v
B 5y

» [0 approx. 5 velts exist betwsen
controt panel terminais No. (8)
and No. 1} 7

QK

A

l Replace fan switch.

&

io,x,

CHECK CONTROL AMF. HAR-
NESS TERMINAL VOLTAGE.
Do approximately 12 vofis or 0

volts exist between control amp.
narness terminals No. 38 43,
(8 or 49 and body ground?

Flow i Fan 5W
ehart T*':Emg operation
No. ’ oN | OFF
; ADprox,
vi @ w 12V
= ADUNON,
B @ | Ty
Approx.
4| @ v Ty
Approx,
B 1 & | ov Iy

N.G. | Replace controt amg.

lO.K.

Replace blower motor.
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TROUBLE DIAGNOSES — Manual Alr Conditioner

&

SHATC

lo.x.
@

{Ge to next page.

HA_TO

Switch unit harpess Diagnosﬂc Procedure 2
iTH
connector e on SYMPTOM: Alr outlet does not change.
i { ? !i ‘?_’5'" o Perform PRELIMINARY CHECK 4 and Main Power Supply
and Ground Circuit Check before referring to the following
org flow chari.
casmery — CHECK MCDE DOOR MOTOR  [N.G. | Disconnect swilch unit hamess |
&> [V POSITION SWITCH. connector.
Py - = Measure voltage between switch
G.@ unit harness connector termi- E :
| sHazesc| | hals No. (§) and () . Da approximately 5 volts exist
Mode | Terminal No. | vonage between switch unit harness
B Switch ynit switch | (] @ { Bpprox.) Canector terminal No. @ and
harness connector (1 is.
RCCo T VENT 5v
o[ ]| | BIL av N.G. oK.
Ly 1] EED Foor | @& | 4D |ay v
— FiD il Replace
BR ViR DEF ov swileh unit.
e DK. B L3
\_E Bo approximately 5 volts exist
% between control amp. Barness
SHAS24G conneclers No. (3) and (7).
[C] ) ] NG. [0k,
. M
v Py Repair har-
C’@ ness or con-
nector.
_Fu R ‘i&rpia::e control amp. ‘
| i i I
]
Lontral amp, ‘
harness connector (FT7) s Measure voltage between con-  [N.G. Eepair harness or connacior. I
Sradesc trol amp. harness connector ber-
mirals No. (@) and .
Mode | Terminal No. Voitage
switeh = ox,}
¥ * = Approx
VENT sV
B/L 4y
() FooT | @ | ) Jav
3 JU | F/D v
[J!_' el T T ___i E DEF ov
Control amp, - o
harnets conpactor (At L
Q SHAIIEC i
I'CHECK BODY GROUND IR | N.G. .| Repair harness or connector.
Mode door CUIT FOR MODE DOOR MGTOR.
;‘;‘:; ;::"%3 Does continuity exist betwaen
Tl ranode door motor harness con-
BT nector terminal No. i and
[ body groundg?
[:3



TROUBLE DIAGNOSES — Manual Alr Conditioner

4

- —— o o o e 8

1R

\ prbontrol amp,
\ harsess connsitor
p—

|

23]

i ER

wiL

Ty S S

¥iG

i
cY oY
i
1
1
1
1

€

SHAIZSC,

Cantrol amp.
harsess conpector (173

o | S

E=an

{2
il

dad | )
N

Diagnostic Procedure 2 (Cont’d)

?

Check circuit continuity between
each terminat on control amp.
and mode door motor.

Terminal No.
Gontrol Made door |Continuity
M. mMOer
R @
@ 8
& |@m@m
@ @
B ([ Ba@
@ @

3

iO.K,

N-_G-.l Repair harness or connector.

CHECK FOR QUTPUT OF CON-
TROL AMP,

Do appraximately 12 volis exist
betweean control amp. harness
terminals No. @ and (3% when
mode is switched from "VENT"
to "DEF™ ¢r when mode is
switshed from “DEF" to

SENT™?

T”::_“’t Mode door motor
Made Rirection
@ | @ | door loflinkege

operation { rotation

O | @ | s Stop
@ @ VENT — | Counter-
- REF clockwise
DEF - | Clockwise

® e VENT

k},x.

[ Replace mode door motor,

N.G. | Replace contral amp.
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TROUBLE DIAGNOSES — Manual Air Conditioner

Intake doos Motor
harness connector

modes.
.
flow chart.

Diagnostic Procedure 3
SYMPTOM: Intake door does not change i VENT, B/L, or FOOT

Perform PRELIMINARY CHECK 1, and Main Power Suppiy
and Ground Circult Check before referring to the following

L J

CHECK POWER SUPPLY FOR N3 I Check intake doar motor power
INTAKE DOOR MQTOR. supply circuit continuity.
Disconnect inake door moter
' e d harness conneactor.
=] Entake door rmoter :
harness connectar Da nppro-:einjatety 12 volts exist
T between intake door moter har-
D .
212230 G @ ness terminal No. §3 and body
t u ground?
sk Vv iO,K,
e v B C
: Select VENT mede and chack N.G. ! Check the voltage between con-
the voltage betwean intake door trol pane! harmess connector
motor harness terminals No. terminals No. 02 and qJ) .
ks @. @, @ and body ground. —
. Ne, Vuolsge
P Terminal volisge ASC switch i (Apovox,}
B Switch ursit sreitch M'I‘l::h Muoie (Apprax.} @ @
harrgss connector @I B Switch pressad ® e oV
5 ON [ ON | REC {12v i12v [ oy Switch free sV
m | ON | OFF 2;’2" 2v | ov v
COMELY OFF | OFF | FRE | Ov |t2v |12v N.G. ‘P‘K‘
e Y3 Replace con-
@ trat amp.

Reptace intake door motor.

[ Discannect control panet con-

nector.

LG"’IEE’)'“E control panel,

J:LC.*.-.,E Repair harness or connector.

SHAZ3C
ﬂ Switch urit
{ron IR
CONMector ) !
? Check circuit continuity between
control panef terminais Ne. {3
and 4.
Comingity
REC switch | ievween terminal
No. @and @
Switch pressed Yes
Switch frae Na
m Switch unit harness l(} K.
t : N
. connector (B YR Check circuit continuity between
m ? L= control panel harness terminal
1
o wis No. 2 ({47)) and control amp.
ﬁ] Q] harness terminal No. 3 (D).
AR g = — 10 "y
14
2 Replace control amp.
Wi
Control amp.
harness connectar

SHAZIC

HA-B1



TROUBLE DIAGNOSES — Manual Air Conditioner

ra Compressor harness
. cannec[or
HE®
PR

AJC switch G ’

o] 4] T
M
®

L5 - 1

SHAIISC

AN relay barness

@ con nect:r AJC switch
an
" 2 31 4

7 ::B: {

o
BHAXMEC

AJC relay harness

Compressor harnass
connectar (65} P

connector
[

SHAIIC

ASC relay harness
connestor 1)

S = I
—
W ===l
RECINNTL

=
&

fan switch are ON.

Diagnostic Procedure 4
SYMPTOM: Magnet chutch does not engage with A/C switch and

e Perlorm PRELIMINARY CHECK 2 before referring to the
following flow chart.
CHECK POWER SUPPLY FOR &,! Check magnet clutch ceit,
COMPRESSOR. NG
Disconnect compressor harness
CORNBctos,
. , fteptace magnet cluich.
Co approximately 12 voits exist
betwean compressor harness Refer to COMPRESSOR —
E ,
connector terminal No. @ and Madel MJS170 (H_F_?‘CH maxe)
body ground?
E lN_G.

CHECK A/C RELAY OPERATION. | N.G. | CHECK POWER SUPPLY FOR

Do approximatety 12 vells exist AiC RELAY.

between A/C relay harness con Disconnect A/C relay.

nector terminat No. §# and Do approximately 12 volts exist

body ground? between A/C relay harness ter-

oK minals No. 49, & and body
o grournd?
OK. NG.
L 4

Disconnect A/C relay harness

connactor.

. ¥
¥ Note CHECK FOWER SUPFPLY CIR-

Check circuit continuity between
ASG relay harness connector
terminal No. @8 and compres-
sor harness connector terminal

No. @B .

CUIT AND FUSE AT FUSE
BLOCK.

{Refer to “"POWER SUPPLY
ROUTING' in EL section and
A/C ELECTRICAL CIRGUIT.)

:

CHECK A/C RELAY AFTER BIS-
CONNECTING IT.
{Refer to Eiectricai Components

ﬁ)] Replace A/C relay.

inspection.)
lO.K,

SHAZIBC

[ Reconnect A/C relay.

I
®

{Go o naxt page.)
Note:

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

connecior.
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TROUBLE DIAGNOSES — Manual Air Conditioner

Diagnostic Procedure 4 (Cont'd)
Lewwy pressiurg switch @

harnss cannector (fil) L
CHECK COIL SIDE CIRCUIT OF | N.G. | Chack circuit continuity between
A/C RELAY. AT relay harness connector
Do approximately 12 valts exist terminal No. G and low-
between low-pressure switch pressure switch harness con-
harnass connector terminal Na. nector terminat No. (.
{ ang body ground?
—1
"0 a Note
- sHazec| | DO approximately 12 volts exist [N.G. || Check circuit continuity between
between E.C.C.5. contret unit low-pressure switch harness
ASC relay hsrﬂess Low-pressure mttcn haraess terrinal No. (8) and connector terminal No. i and
connector harness conector (e} bady ground? E.C.CS controi unit harness
F}J . @ oK. connector terminal No. (§).
CHlEE
- Note
Lsia CHECK LOW-PRESSURE
Lo SWITGH.
{Reter to Flectrical Componants
inspection. )

sk 40_CJ lN,G,

Replace low-pressure switch.

iy

&) E.C C5 control unit

cannel:t;r?@ n +
[t o] cowesron || I% € | Dozperoxmately 8109 vels NG JoHEGK EC.CS. CONTROL
4 AIC switeh exist between E.C.C.S. control LNIT.
OFF unit harness connector terminat {Refer to BEF & EC section.}
oR @ No. 4§ and body ground?

m lD,K,

For tarminat arrangemen 1, refer o
Circuit Diagram for Quick Pinpoint Cheek,

SHASIC

Disconnect thermo control amp.
harness connector.

K.
E Liwi-pressure
&D switch connector (Go to next page.)
[_oor o | ¢y | o

3 i the resull is N.G. afler checking circuit continuity, repa!r harness or
E.C.C.S. control connecior.

unit cannector

G

OR

For terminal
arrangament
refer 1o Circuit
Ciagram for Quick Pinpaoint {meck SHAM2C

[[_crmy T cawetTon i E i‘j

ECES. control % AJC switeh

unit conneetor [5;) OFF @
.

@ O

For wrminal arrangement, refer 1o
Circuit Diagram for Quick Pinpaint Check.

SHAZA3G

HA-83



TROUBLE DIAGNOSES — Manual Air Conditioner

a L] Therma eontro!
." & srnp. harness
43 connector (32}
It o] commcron || C ] |
43 T

E.C.C.8. control
umit connestor {F1)

For terminal arrange-
ment, refer 1o Circudt
Diagram for Quick
Finpoint Check,

SHAMEC

Thesmeo control amp,
harnass CoNMEcton ()

o Mﬁ

G

@

SHALSC

Diagnostic Procedure 4 (Cont'd)

®
] l Note

Check ¢ircuit continuity between
thermo contrgt amp. harness
connector terminat No. $§ and
E.C.C.S. control unit harness
connector terminai No. §§ .

lO.K.

CHECK POWER SUPPLY FOR

N.G.

TEHRMO CONTROL AME.

Do approximately 12 volts exist
betweaan thermo control amp.
harness connector terminal No.
%% and body ground?

» CHECK POWER SUPPLY CIR-
CUIT AND FUSE AT FUSE
BLOCK. :
{Refar 10 "POWER SUPPLY
ROUTING'' in EL section and
A/C ELECTRICAL CIRCUIT.)

o lO.K.

Is the veltage betwean thermo
centrol amp. harnass connectar
terminal No. @1 and body
ground appreximately GW7

&.I Repiace therme controf amp.

0K
I} +

MNote

E Thermo contre amg.
harness eonnector{iz)

k] M€ &)

o

BHA348C

41

Wi
N

Thermo control amg, Control amp,
harness conrector (M2} harpess connectae

Fiel =l
R et T3] 1
= BN i
Wi
Wi
SHAMTIC
m Switeh unit
harness connector
= AN -
HS 8| i |
COmELY )
&€ |
&
\ @ &

BHAIBC

Check continuity between
therme conrtrol amp. harness
connesctor terminal No, 4)) and
gontrol amp. harngss Connector
terminal No. (8.

lo,x,

CHECK A/G SWITCH OF SWITCH (N.G. » Disconnect switch unit connec-
UNIT. tor.
Check the voltage between
switch unit harness connector
terminals No. (§) and 4D
Terminat vl
_ No. Tage
RES switch {Approx}
2 | 4
Switch progsed oV
&)
Switch free &’ @ BY
io.x.
\ Replace control amp. ]
¥
©
{Go to nexi page.)
MNote:

It the result is M.G. atter checking circult confinuity, repalr harness

connector.
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TROUBLE DIAGNOSES -— Manual Air Conditioner

Diagnostic Procedure 4 (Cont’d)
Switch unit barness o] ©
connector (i) '

VIR Check circuit continuity batween _f'ii,} Replace switch yait,
; L switch upit harness connector

terminai No. (§) and @D .

R Conginuity
AJC switch between

terminad No.
and @

Switch prevsec Yes

Srasaac| | Switeh free No

E Switch unit = 0. K.
harness connector (iG%) = \ 4 Note:

o) P Check circuit continuity betwean
6| | l switch uait harness connactar

terminal No. (8) (q1) and con-
YA trol amp. harness connector ter-

minal No. @& (q)).

P,K.

o e T

@1 ‘ Replace controi amp.
“ - Nots:
i the result iz N.G. after checking circult continulty, repair harness ot
connector.
o
E]
1
1
vIR
! m
1] |
€
Controd s,
harness connectar ()
SHASS0C
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TROUBLE DIAGNOSES — Manual Air Conditioner

Diagnostic Procedure 5

SYMPTOM: lllumination or control panel indicators do not come

on.

o Perform Main Power Supply and Ground Circuit Check
before refersing to the foliowing flow chart,

Turn ignition switch and lighting switch ON.

:

CHECK ILLUMINATION AND INDICATORS.
& Turn A/C, REC and fan DN
& Rotary VENT, B/l FOOT, £/D and DEF swilches in or-
der,
# Check for incidents and foilow the repairing metheds
as shown.
INCIDENT
L How 10 repair
Control A/C REC
panel
Go 1o DIAGNGSTIC
X © O | PROCEDURE 5.1,
Go 10 DIAGNOSTIC
© X o PROCEDURE 5-2.
Go to DIAGNQSTIC
© © % PROCEDURE 5-3.
Ga to DIAGNOSTIC
O X X | PROCEDURE 5-4.
O: umination or indicator comes an.
X: illumination or indicator dees not come on.
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TROUBLE DIAGNOSES — Manual Air Conditioner

Buibs

- Switch unit

SHABTIC

Switch unit

harsess connecior

=Rl

SHA52C

Diagnostic Procedure 5 (Cont'd)

DIAGNOSTIC PROCEDURE 5-1

CHECK THE OTHER IL I UMINA-
TION SYSTEMS EXCEFT FOR
A/C SYSTEM. '

Do the cther illuminations come
on with ignition switch and light-
ing switch ON?

N.G.

io.x,

Furn ignition switch and lighting

switch OFF.

¥

CHECK ILEUMINATION SYSTEM.
Refer to Iiumiration/Wiring Dia-
gram in EL section,

CHEGK ILLUMINATION BULS.
Remave switch unit and disgon-
nect harnass connectors. Re-
maowe illumination bulb{s) and

check thern,
£O,K.

CHECK POWER SUPPLY FOR
ILLUMINATION WITH LIGHTING
SWITCH ON.

Do approximateiy 12 volts exist
between switch unit connesctor
harsess termipadl Ne. (T) and
body ground?

NG,

P.K.

CHECK TIME CONTROL SYS-
TEM.

Refer to TIME CONTROL SYS-
TEM in EL section,

HA-87

h 4

CHECK POWER SUPPLY FOR
ILLUMINATION SYSTEM.

Refer to #Hlumination/Wiring Dia-
grarmm in EL section.




TROUBLE DIAGNOSES — Manual Alr Conditioner

Diagnostic Procedure 5 {Cont'd)
DIAGNOSTIC PROCEDURE 5-2

Bwitch
umit

CHECK MAGNET CLUTCH OP-
ERATION.

Doas magnet cluich operate nor-

mally when engine is ON and
ASC swilich, fan switch are ON?

N.G.
—"i Go to Disgnostic Procedure 4,

Chmmeatar should thow some resistance whan
tast loads are connected & shown; it should
show open circuit when test Insds 208 reversed.

A lO,K,

Check circuit continuity of

L.ED.
lN,G.

| Replace switch unit,

DIAGNOSTIC PROCEDURE 5-3

NG

CHECK INTAKE DOOR OPERA-
TICN,

Does intake door operate nor-
maky when engine is ON and
AJC switch, lan switch are ON?

—'ﬁeutomammwms.

SMAISAC
Swviteh
upit
Al i3] connector
o -
o
CHemmeter shoutd thow sor reskbanca whan
st laads are connected & shown; it should
show open circuit when test leadh sre rersod,
SHAISEC

lo. K.

Check circuit continuity of

L.E.C.
ln.e.

Replace control panet.
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TROUBLE DIAGNOSES - Manual Air Conditioner

Switch unit harness connector

Contrel amp, harness connector {(157)
1 .

[EERNE
T B

M3

[0

Diagnostic Procedure 5 (Cont’d)

DIAGNOSTIC PROCEDURE 5-4

Turn igrition switch and fighting

switch CFF.
:

Discennect switch unit harness
connector.

]

CHECK POWER SUPPLY FOR
SWITCH UNIT

Bo gpproximately 12 volts axist
between switch unit harness
connector terminal No. (4) ang
body ground?

N.G.

l 0K

®

— O

CHECK 8ODY GROUND CIR-
CUIT FOR CONTRGOL AMP.
Does continuity exist between
control amp. harness connactor
terminal No. @ and body

ground?
l OK.

Repiace control amp.

HA-89

Check harness of swilch unit

* power supply sizcuit.

{Refer to "POWER SLHPPLY
ROUTING® in EL section and
A/C ELECTRICAL CIRCUIT.)




TROUBLE DIAGNOSES — Manual Air Conditioner

Control panel harness

connector

"

¥ /A

Q]
EE

Pl
1]

SHASIIC

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

CHECK TEMPERATURE CON-
TROL LEVER.

Measure voliage between con-
trol panel harness connector
terminals No. (8) and .

Temp. | Tertinal
gantrol

faver

Valipoe
tappron.}

E Controd amp. harness connector

)

Ve

i

]

Controt amp. hamess
connectors f
=

T )

Al mix door motor conngotor

SHASAG

Control amp. harnass

connector
]
f
|

L EHET

SHAS4C

Controf panel harness
CONRECTAN (7

Wk
Ll L]

&

SHASZEC

No.
@

5

2

P
ik

v
[t

Fuit hat

Fulf el

N.G. .| Bisconnsect controt amp. harness

connectos.

3
Check if approximatety 5 voits
exist betweenr controd panad Rar-

ness connactor terminals No. (§)
ang 1.

N.G.

OK.
4

QK.

:

b

Replace con-
trai amp.

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

minals No. (8} and 41},

Terrninal
Mee.

T
control
vy

Vaitage
topptors.)

o
1]

Eut hat 5y

Furt ealit o

¥
(A) {Go fo next page.}

lo.s{.

Check conlinilty between each
tarminal of control amp. ang air
mix door motor,

Tereaingt Mo,

AREr e
ooar
moLsr
J bl
i i
& i
| @
it A

Contrgk Condanuiny

B,

N.G.

Repair harness or connector. J

v

io.x.

CHECK FOR CONTROL AMP.
DUTPUT,

Check if 12 volts axist between
control amp. harness connector
terminals No. @) and §i} when
temp. control lever is moved.

Terminal | A mix .
MND. 4oar moteT Direction of
Air mix litih agm
4 dor ratation
apeTatiEn
agfe) Hroo Stop
e @ Enid -Har Counter-
AL T
(8 () ] HorCoid | Clotkwine

Q.K. ’ Heplace air mix door motor.
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TROUBLE DIAGNOSES — Manual Air Conditioner

E]

1 ]

Cantrol amp. harnass
coOnnestnr @

SHASIBC

%

Diagnostic Procedure 6 {Cont'd)

Check if apgroximately 5 voits
exist between control amp. har-

ness connectar terminais No. (3}

and @
lo.x.

J Repair harness or connector.

N.G. | Reptace control amp.
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TROUBLE DIAGNOSES — Manual Air Conditioner

Electrical Components Ingpection

FAN SWITCH
GCheck resistance between terminais at each swich position.

Swipch position Resistance betwe&np!;erﬂ’ir};ls Ne. () and (B
QFF 710
1 1,140
2 460
K] 27
4 0

BLOWER MOTOR

Confirm smooth rotation of the hlower motor,

& Ensure that therg are no foreign particies inside the intake
unit.

BLOWER RESISTOR
Check continuity between terminals.
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TROUBLE DIAGNOSES — Manual Air Conditioner
Electrical Components Inspection (Cont’d)

AIC SWITCH
Check continuity between terminals at each switch position.

Abr canditioner

Switch condition Terminal No. Continuity
While A/C switch is pushed 0] a9 Yes
While REC switch is pushed @ ai Yos
LOW.PRE E SWITCH
:\\ ﬁiffi"““’?fﬁ ) H‘:gh-:esfj:’ :de ling p.:-essure
- i y g KPa (bar, kg/om?, psi) Operation Cantinuity
7 - 196 {1.96, 2.0, 28} Turn OFF Does not exist
L = 206 (2.06, 2.1, 30} Turs ON Exist

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

HHABTEA
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TROUBLE DIAGNOSES — Manual Air Conditioner

Electrical Components Inspection (Cont’d)
MODE SWITCH
Check resistance between terminals at each switch position.

Air conditionar
swlteh unh,

Resislance between terminals
d Switch positian Ne. (3) and No. (@

e ' [ )
""" i VENT 0
BiL 270

FQOOT 460

SHAGIC|  FOOT/DEF 1,140

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 tabte.
T |
Evaporator outiet air femperature The: n;:.'zonlm Volage
CIF ; A .
CeR operation (Approx.)
Decreasing to 3.0 {37) Turn OFF 12V
Increasing io 4.5 (408 Turn ON oy
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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 femperature control system

determines both the head and foot target temperatures, as well as target upper (VENT and DEF} and

lower (FOOT)} cutiet air temperatures. This computation is accompiished in relation te the desired

temperature, and outside conditions (ambient temperature and sunload). The awtomatic temperature

control system then controls the air mix door position s¢ that the outlet air temperatures mest target*

-outlet air temperatures,

A summary of the automatic temperatyre control system is as foilows:

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. Qutiet 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 regutates fan speed according to the difference between the target
temperature and the temperatures detecied at the upper and lower in-vehicie sensors. The greater the
difference between the temperatures the higher the blower speed. i the tabin sunload er ambient
temperature is high, fan speed will be increased.

INTAKE DOOR CONTROL

Tha A.T.C. system adjusts the intake door position once every sixty seconds. The system is programmed
lo take in outside air as much as possible.

QUTLET DOOR CONTROL

The A.T.C. system controls distribution of air through the VENT, DEF and FOOT outlets based on the cabin
sunioad, ambient temperature and the set temperature.

COMPRESSOR MAGNET CLUTCH CONTROL
The AT.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 siored in the memory,

Pushing the “AUTO" and “OFF” switches at the same time for more than 5 seconds wili give the
self-diagnostic mode. There are 4 kinds of seif-diagnoslic systems (STEP 1 to STEP 4), Each siep can be
accessed by pushing the “"AUTO" switch, The functions of each step are as foliows;

¢ STEF 1 — Monitor diagnosis

STEP 2 — Actuator test

STEP 3 — Change of difference between Lupper and lower target temperature

STEP 4 — Readout of trouble data memory

WX

Target temperature

When a temperature for the cabin is set using the TEMP. SET switch, the A.T.C. system calculates an
imitial 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 of
comfort lavels related o car interiors).
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DESCRIPTION -— Aute Air Conditioner

Switch Functions on Control Unit
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DESCRIPTICN — Auto Alr 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 aulo amplifier to activate the A.T.C, system
depending upon the information sent by these sensors and the
set temperature selected on the switch panet.

the A.T.C. system's seil-diagnostic capabilities are built into
the auto amplitier,

Ambient temp. =mengor F*—H-

Im-venicle sensor
Upper)

Insvenhicle sansor
L ower)

Hust sensor
D froater)

Duyet asnsor
Ventilatoer

Ouct sensor
o)

L_Sunload sensor

el

Thermal trangmitter
Weter temp. }

Hode door motar —{ Ventiiator door

P ? R (Pgte?t"i:o ;
beiance Rezsistor

buiid-in mods '"“'4 Floar dogr J
dacor motar

Air miy deor motor —--Llir mix doar ¢} ]
amplifieme

Afr mix door motor _...i Alr mix goor (D i
conputer) am

Ml ere-
“““wwt1 intake door motor __}—————'+ intake door I
———ﬁh{ffn contraol umplifiEEJ—--4—Ealowur matar

Compraggor
Magnet cluteh)

Automat o

i

Temparature
&2t sSwitch

SHAZE5C

HA-97



DESCRIPTION — Auto Air Conditioner
Specifications (Cont’d)

/ AIR MIX BOOR 1 and [t MOTORS

4‘\/ Component and related parts
!

Auto ampiifier

Air mix door metors

In-vehicie sensors (upper and fower)
Duct sensors (vent, floor, defroster)
Ambient sensor

sunload sensor

Ed

-

3

£
sss e

Alr mix actuator |1

SHA2TIC

Operation of air mix door [ and H motors

3 @ i) @ @2 Air mix door | Direction of
42 Py @ 5 and H operation | lever movement
@ e 0 e ) @ COLD — HOT *Clockwise
o © sToP sTOP
- [ @® o HOT - COLD *Counterclockwise
L [ b “Direction of lever
P ’ [}:D :::W' rr.:mmem" is as
f viewead from arrow P
Air mix door 1 Aitr mix daor i Moter

SHAZTAC

System operation

The air mix door moiors are atiached to the botiom 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. Outiet air
temperature is measured by the duct sensors, signals from
which are sent te the autc amplifier which uses them to modify
the air mix door position to achieve the current target iemper-
ature.

e It lakes about 1 minute to stabilize duct air temperature.

s When ambient temperature is below 5°C (41°F} or above

§0°C {140°F), air mix door position is fixed.
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DESCRIPTION — Auto Air Conditioner

Specifications (Cont'd)
MODE DOOR MOTOR

Component and refated paris

Auto amplifier

Mode door motor with potential ballast resister (P.B.R.)
L.ower in-vehicle sensor

Ambient sensor

Sunioad sensor

L 3 N I I

Mode door motor operstion

Mode door motor operation

IL4

& |48

47

73|72

@ o) Mode tfoor Directior: of
oparation side link rotation

(] O] VENT - DEF Clockwise

S S STOP sTOP

@ o DEF - VENT Counterciockwise

SHAZIEC

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
aute amplifier controls air distribution to the VENT, DEF and
FOOT outlets. Qutlet door position is conveyed to the auto
amgplifier by the P.B.R, built into the mode door motor.

The alto ampiifier computes air outlet conditions according 1o
ambient temperature, set temperature and sunload. When
thermat loads are great, the air outiet comnutation is addition-
alty influenced by the foot area temperature. The air outlet

- positions are smoothly adiusted in response to changes in

ambient temperatures.

When the set temperature is decreased or when the suniocad is
increased, the air flow volume from the vent oulets is in-
creased.
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PESCRIPTION — Auto Air Conditioner

RN

SHA2TIC

Specifications (Cont’d)
INTAKE BOOR MOTOR

Component and related parts

Auto amplifier

Intake door motor
Upper in-vehicle senser
Vent duct sensor
Ambient sensor
Sunlcad sensor

Intaka door operation

Intake door operation

63| @
46

(¢ (9
™)

Intake door Eirection of
® & operation lever rotation |
= &+ REC =+ FRE Counterclockwise
& = STOP STOP i
& s FRE —+ REC Clockwise
SHAZTAS

System operation

The intake door motor is aitached o 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 doar will
gradually shift toward the recirculation-air side. When the outle?
air temperature reaches the target outlet air temperature, the
intake door wiit gradually shift toward the fresh air side.
However, when the ambient temperature is lower than 20°C
(6B°F), 100% fresh air is iaken is regardless of ocutlet air
temperatures.

When the compressor is "OFF" the autc ampiifier sets the
intake door at the "FRESH" position excent when the "RECIRC™
switch is “ON".
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DESCRIPTION — Auto Air Conditioner

Specifications (Cont’d)
TEMPERATURE SENSORS

(29) (32

@ b B
® i) (26) (29)
(80 (&3)

@ @ Floor (duct) gengor  Lower in-vehicle senser
w1 () oy 8
@) & 2760
Jefroster [Buctl sensar Vent iduct) sensar
SHARSBE

SUNLOAD SENSOR

The sunload sensor is lacated 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.

BHAZG2C
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DESCRIPTION — Auto Air Conditioner
Specifications (Cont'd)

FAN CONTROL AMPLIFIER

The fan control ampiifier is tocated on the cooling unit. It amplifies the base current fiowing from the auto
ampiifier to change the blower speed.

ACC ACC

@ 9

Fan contrai
amplifier

““““““ -
Auto amplifier f I
; f B
i - Output isignal /l\
Micro
process 34 I 36l6S
computer cirgult \]J |
| |
| I
L - —
SHA2S7C
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DESCRIPTION — Auto Air Conditioner

System Operation
SWITCH PANEL

Contral Unit Switch panel
14 s /;Jb
Fowar - x
supply 13 &%
15 - 16,
Buzzer
contro | K - 7 Burzer
algnats
r (s - B
Imdicator § - ]
contrsd e k) Disela
signais @ - T Py
13! e 31
-i E A/C gwitohes ...@...
: auto lecon fner
)1 - L
. [ ]
Switch . FOFF IHi IUF' ’—@_4
ogtpu}; 2 2
eigrals
REC L0 Do
3 x 1»-«@-—-"
; Signairas
[ 4 - 4
i Swltch Slgrek«gs
Fnmput 4 - 5
Bigngls Sigratens x
b [
Groung 17 \f; J_
l \r T = Py
To
illumlmation
cantro!
circuit SHAZGSC |
}

System operation

Except for illumination lamp terminals 42 and 43, the switch panel is operated by signals emitted from
the control unit. There are three categories of signals.

1} Power and ground signals

2} indicators {VFD and LED) and buzzer controi signais

3} Switch input &nd output signals

The control unit always sends three different signais to the switch panel on three lines @, @, and (6.
For exampie, when the “Auto” switch is pushed, signal "A" returns to the control unit on line No. (3). And
when the “Econ” switch is pushed, signal “B’" returns to the control unit on tine No. (3.

Similariy 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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DESCRIPTION ~— Auto Air Conditloner

o ,
? ]
5 |
-] '
@ 2(36)}--—- f I:
t 1

8 P
g 1008 | 3 I
£ : H i
H ! i 1
= | ; ,
1] 3 1] 9

Time (mia.)
SHAZAS(

9.010 (9, 36}
[0.11 {97, 384

kW {kealfh, BTU/R) fm?
[k (kcalth, BTU/hYsg ft]

1.161 {380, 3,978}
[12.38 {10,852,

= A42,2731

= p_768 (650, 2,619}

C [8.76 (7,102, 78,187}

&
0.384 (330, 1,308)

[4.13 {3,561, 14.091}}

L
E
E
E
H

0

SHAZ4EC

1

[N A
W

Tirree {min.}

System Operation (Cont'd)
ANMBIENT TEMPERATURE INPUT PROCESS

For A.T.C. system operation an accurate ambient sensor signa!
is necessary. The auto amplifier contains a circuit to ensure
accurate measurement of increases in ambient temperature.
Sudden increase in temperature of 18°C (61°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 (C.11°F} every 12 seconds and, in this way, the
A.T.C. system is protected from any sudden changes in ambient
sensar signat due to low 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 wiil rises suddenly.

The ambient temperature input process functions at this time to
prevent unpieasant air conditioning system changes.

SUNLOAD INPUT PROCESS

The sunload input circuit in the auito amplifier also features a
time delay to preveat abrupt AT.C. system changes. This
feature operates under rapid increases and decreases in
sunioad.

Example:

When entering a tunnel the sunload will change suddeniy. The
sunioad input process system functions at this time o 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
Auto ampiitier converted to 5V DC by the constant voltage circuit where it is
then applied to the ground line of the auto amplifier by the fixed
resistor and sensors. The auto amplifier monitors the voltage
between each sensor and the fixed resistor. Tha resistance of
each sensor varies according 1o temperature.
Accordingly, the voitage at each sensor varies accerding to the
temperature. The voltage signat is processed by the auto
amplifier for A.T.C. system operation.

|

!

l Constant voltage
! gircuit

Fixed resistor
AL

- Detaction of sensor
fvoitage

SHAZETG

STARTING FAN SPEED AND OUTLET DOOR CONTROL

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

Auto amptifier

Fan control amplifier

In-vehicie sensors (Upper and Lower}

Duct sensar {Defroster, Ventilator and Floor}

Ambiant sensor

sunload sensor

Thermal transmitter (Engine coolant temperature sensor)

System operation

Fan speed control

At a set temperature of 25°C {77°F), when the upper compartment temperature is beiow 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 flow rate increases to bring the compariment
tamperature to the farget level as quickly as possible.

When the ambient temperature is above 40°C (104°F), fan air #iow rate is at full volume.

As interior temperature begins {0 reach the target temperature, fan speed decreases.

Under heavy sunload conditions, fan speed is increased to maintain uniform interior temperature. Fan
speed also increases if the set temperature is decreased.

Qutlet door control

At a set femperature of 25°C {77°F), when the upper in-vehicle temperature is lower than 21°C (T0°F)
and all of the outiet 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
oullet mode changes from the defroster mode ta the DEF/FOQT mode. When floor duct temperature
exceeds 40°C {104°F), the starting fan speed control and outlet door contral mode is replaced by the
normal automatic controf made. When the upper in-vehicle temperature is far greater than the iower
in-vehicle temperature because of a large sunicad, the system starts with the ventilator mode, which
is replaced by the automatic control mode as the coclant temperature and outlet air temperature
increases.

HA-105



DESCRIPTION — Auto Air Conditioner

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

5 e, I
) !
Al 9 9

= /
- T [
2 |G D)
§ L 5.5V \ Automatic fars speed control
8 5V .
B - - Outlst is B
£ Quetlet is flxad in VENT. fined in FO;T%EF.
% &
3 av
@ 1 Outet is fixed in DEF.
0 -

e

Time

% : When both upper and iewar in-vehicle temparaturis sre much higher than set temperature.
+ When upper in-vehicle temperature is higher than set tempergture.
@ ; When upper in-vehicie temperature is lower thar set tempergture.
W VGIODE engine mode!
When DEF duct temperature rises above 35°C (957 F)
WOEIODE angine model
When DEF guct remperature rises above approximately 20°C (88°F)
(Exact temperature depends on ambient temperature,}
B VG3GDE engine model !
When FLOOR duct temperature rises above 40°C (104°F)
VG3DDETY engine mods!
When FLOOR duct temperature rises above approximataely 36°C (97 £}
{Exsct emperature depends on embient femperature. }

@ : When water temperatura rises above 40°G {104° F) and difference between outls air 1eraperature and target tAMDEraturs is
Toweer than 5°C [5°F).

e}

on MAGNET CLUTCH CONTROL

The aito ampiifier controls compressor operatien by the ambi-
ent temperature and signals from the E.C.C.3. unit.
The auto amplifier will turn the compressor "ON” or "OFF" as

OFF i determined by a signat detected by the ambient temperature
sSensor,

—1i30)  1{34)
Ambient tempersture G (°F}
SHAZHIC
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DOOR CONTROL - Auto Air Conditioner

Mode doc{ motor

sHAao?tﬂ‘

tntake door rod
Intake

doar lever
Holder

\— Intake
door link

Intake
daor motor =

SHARDEC

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 conpect it to

harness.
3. Turn ignition switch to AGC,
4. Set up "ACTIVE TEST" mode with CONSULT or set up

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

' &g
k )
MODE DOOR POSITION Code No.
VENT 6X

§. Attach mode door rod to side iink rod holder.
7. Check mode door operates when positicn is changed with

CONSULT or when code No. 6X is changed to others.

E ! .!
.‘@. ax ax i B B
Code No.
Made door DEF HEAT BIL VENT
position

INTAKE DOOR

1. install intake door motor on intake unit.

2. Connect intake door motor to harness.

3. Turn ignition switch to ACG,

4. Set up "ACTIVE TEST” mode with CONSULT or set up
self-qiagnosis STEP 2.

5. Set INTAKE DOOR position as in the following table.

INTAKE DOOR POSITION Code No.
REC X

6. Insiall intake door lever.

7. Set intake door rod in REC position and fasten intake door
rod to holder intake door {ever,

8. Check intake door operates properly when position is

changed with CONSULT or when code No. 6X is changed to
others,

' 3X 4% 5X 6X
Code No.
: .
1ntake-_. door Outside air Parltlal ?U Recirculation
position side air
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DOOR CONTROL — Auto Air Conditioner

Air mix daor |}

SHAZSEC

Control Rod Adjustment (Cont’d)
AIR MIX DOOR

1. Cennect harness to air mix door motors | and [t and set
temperature controt lever at full-cold position, '

2, Setair mixdoors { and ll at full-cold position and fasten door
rod.

3. Check that when temperature control Jever is at fuli-cold,
both doors are at full-cold position, and when temperature
contrel iever is at fuii-hot, both doors are at full-hot position.

WATER COCK CONTROL CABLE

Clamp cable at full-close position when air mix door 1l is at
full-cold position, and full-open position when air mix door Il is
at full-hot posgition,
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NOTE

HA-109



A/C ELECTRICAL CIRCUIT — Auto Air Conditioner

L.H. DRIVE MODEL
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AIC ELECTRICAL CIRCUIT — Auto Air Conditioner
Wirlng Diagram (Cont’d)
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TROUBLE DIAGNOSES — Auto Air Conditioner
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TROUBLE DIAGNOSES — Auto Air Conditioner

WORK FLOW

How to Perform Trouble Diagnoses for Quick

and Accurate Repair

( CHECK iN )
. 2

LISTEN TO CUSTOMER COMPLAINTS AND

CONFIRM.

tNVESTIGATE 1TEMS YOU
SHOULD CARRY OUT
RELATED TO EACH SYMPTOM.

3

PERFORM SELF-DIAGNOSIS.

Can be
performed

CHECK MAIN POWER
SUPPLY AND GROUND

CIRCUIT,

MALFUNCTEQN CODE CAN BE FOUND.

Yes

,',No

—— e o A Ge

ELIMINATING GOOD
PARTS/SYSTEMS

* Diagnostic Proce-

¥

; Can not be performed

Preliminary Check
., (See pages HA-126 - 132)

<Refarenoe item

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

Self-disgnosts and CONSULT
{See pages HA-117 - 124}

Main Power Supply and
Ground Circuit Check
{See page HA-133 )

durels} {See pages

ELIMINATE GOOD PARTISH

® Harness Layout

HA-137 - 1684)) HARNESS(ESI/CONNECTOR(S! for A/C System
# Circuit Diggram ELECTRICALLY, {See pages HA-134 - 136))
for Cuick Pin- .
point Check {S5ee Malfunctioning Malfunctioning
page HA-136.} hareessies)/ partis)
cennector(s)
Etectrical Com-
:;f.:,}.sn:ﬁg:lEfu%{CH ponants Inspection
: {See pages HA-186 - 167}
REPAIR. REPAIR/
; REPLACE,
—---"——"""""""&"‘*G"‘* FINAL CHECK

1 |

DELETE TROUBLE BATA STQRED IN

]

MEMORY.

( CHECK OUT

HA-114
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OR REMOVE BATTERY
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TROUBLE DIAGNOSES --- Auto Air Conditioner

Symptom Chart

DIAGNOSTIC TABLE

Symptom

Pogsible cause

Diagnostic procedure

Air autlet does not
change

» Mode door motor not operating corractty

® inaccurate sensor input

& No output to mode dogr motor from avto am-
plifier

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

Intake door does not
change

= Intake door motor or mechanism maifunc-
tioning

® [naccurate senscr input

& No ouiput to intake dogr motor from auta
amplifiar

Proceed 1o Prefiminary check 2, if intake door
is makunctioniag, 9o to Diagnostic Procedure
16

insufficiant coaling

e Compressor ciuleh not engaged

# Air mix door motors not working property
» Condenser fan inoperative

» Low freon tavel

Proceed to Preliminary check 3. ¥ air mix
doors do not operate properly, go to Diagnos-
tic procedure 15,

Check compressor cluich operation and freon
iovel of syatem,

Discharged air temper-
ature does not change

& Air mix doors do not operate carrectly
® Incorrect sensor inpat

Proceed to Preliminary check 7.

HNoise

s Compressor belt tension

» Compressor component malfunction
e Blower motor interference

& Ragiator caoling fan interference

Proceed to Preliminary check 8.

Air conditioner control
switch panel iHuming-
tion does not come on

& Blown fuse
& Loose oF opan in harness
# Blown bulb

Proceed to Diagnestic pracedure 20.

Insufficient heating

e Coolant temperatire is iow
# Ajir mix doors not in carrect positien
& Incarrect sensor input

Proceed to Prediminary check 4. If air mix
doors do not operate correctly, go to Diagnos-
kic procedure 18

Biowar moter opera-
tions is mallunctioning

# Blower motor is not receiving power
» Vents may be ohstructed

» Motar does not spin freely

® Air infake obstructed

& Biown fuse

» Malfunctioning blower rajay

Praceed to Preliminary check 5. if biowsr mo-
tor is malfuncticning, go to Diagnostic proce-
dure 25.

Magnet clutch does not
engage

& Blown fuge

& A/C relay inoperative

&« Open in wiring

» Open ambient sensar circuit

& Low freon leve!

& Malfunctioning clutch assembly

Proceed to Preliminary check 6, then Diagnos-
tic procedure 19 ciutch is malfunctioning.
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TROUBLE DIAGNOSES — Auto Alr Conditioner

Symptom Chart {Cont'd)

Symptorn Possibie cause Diagnostic procedure
No display on A/C & Blown fuse Proceed to Diagnostic procedure 20,
switch panei » Malfunctioning bulb

Set tamperature and

ambiers tarmperature
de not appear on dis-
piay window

o Mzllunctioning switch unit
« Gpen in circuit
» Malfunetioning aute ampiifier

Proceed to Diagaostic procedure 21,

When air corditioner
switch is operated, if
does not beep

» Mattunctioning A/C switch
» Qpen in harness or connector
#» Malfunctioning aute amplifier

Fraceed to Diagnostic procedure 22

Set and ambient tem-
peraturg do not appear
in display ang indicator
lamp {L.E.£.) does not
come on

® Open in harness
# Malfunctioning switch pansl
* Malfunctioning auto amplifier

*roceed to Diagnostic procedure 23.

Switches do not work

® Malfunctioning switeh paned
* Dpen in harness
& Malfunctioning awte amglifier

Proceed to Diagnostic procedure 24,
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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:

T OF TR TA
TEM MONITOR CHANGE PARAMETER REAZ?SHE% IN gg&;gn\? A
CONSULT | ONBOARD | CONSULT | ONBOARD CONSULT ONBOARD
Ambient temp. O 2 O O
Inwvehlcle temp. (Upper) O ] O O
In-yehicle tomp. (Lower) ] O o o]
Duet temp. {Defresier) o O O O
Duct temp. (Ventilator} O 0 @) O
Duct temp. (Ficor) - [ @] O
Sunload o [ O O
Waler temp. [ O
Mode door P.B.R. 9] =
In-vehicle target temp. (Upper ]
In-vehicle target temp. {Lower) o
Qutiet air target temp. (Lippen) ” O B
Outlet air target tamp. {Lower) ] i *Q
Mode deor target position O O ie
tntake door target positian O o G
Stower motor target voitage G o !
Difterence between upper and fower o 0y
target temp.
Qutput signal to compressor O @] e
Set temp. &
Setected mode &
Cperated swiiches status )

* These can be set by sali-diagnosis step 1I; their combinations are as follows:

ALtumiss e
L] Ineahe Cutier e e Comp
SET a0 e ] Ouksice pis Dt F/H L
AME | coda el U i Hagy FiH Ot
Purtinl cutiide
Pu— L Bl ol .1}
Higw. F I N N
£a ::e.;c..:mon ant Fic on
[HECwst voitege 1ixedl)
Canha Wik
3 4y
Prasi ol Y *iovw” oaters o o vator ol 3, 4 %
LG 54 & ay g,
L] v
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TROUBLE DIAGNOSES — Auto Alr Conditioner

Start engine,
({lgnition switch OFF -+ ON)

L J

Press !AUTO' switch, while continu-
ing to press i1 press |OFFI switch.
Hold these two switches for at least 5
seconds,

h A

STEP 377
Monitor disgnesis ks

€

Self-diagnosis {Cont'd)

The self-diagnostic system diagnoses the sensors, door motors,
blower motor, etc, by system Hne. Refer to applicable sections
{items) for detaiis. Shifting from normal control toc the self-
diagnostic system is accomplished by starting the engine
{turning ignition switch from “OFF to “ON”}, and pressing both
the {AUTQ) 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 from one
step to another is accomplished by means of pushing the
(AUTO) switch, as required,

ignition switch: OFF

A

Press switch.

switch: PRESS

fgnition switch: OFF Self-diagnostic function is

STEP 2 g 1
Actuator test bt
+

Press |ALITO| switeh.
w
STEP 3 g

Change of gifference batween uppér
and lower target temperatures

switch: PRESS "| eancelied,

fgnitien switch: OFF

A

Prass switch.

A

STEP4 E
Readout of trouble data memory 3w

switch: PRESS

Ignition switch: QFF

b 4

=

Press switch.

switch: PRESS
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TROUBLE DIAGNOSES — Auto Alr Conditioner

CHECKING PROCEDURE

MNote

Start engine,

Check if
SET and AME data
{(VFE display)
illuminate.

Mo

Self-diagnosis {Cont'd)

h J

Set in setf-diagnostic mode.

at least b seconds.}

{Press ALITO switch, while continuing to press #t
press QFF switch. Hold these two switches for

Faulty wiring or VFD

air conditioner oparates No F o O or " .
and SET "'G0” appears. #| Faulty “AUTO" or "OFF" switch
SEF D Sarsor monitor
STEP 1 9 Frerrigsier ploard Lgriptbt e rarige
SENSOR MONITOR Coade Iteen AN DG ment
TEmparature is itabilized}
i SET | Code 00 | Ambiont tempereture | —30 to 4676 {--22 10 113°F)
identification datz of sach sensor is . AME | dse o1 | WeResompsamert | 5. 30°C 184 -45°F)
shown. - [ Rp———
oz §; e 20 35°C {88 -85 F)
BEF austhet air
Prass o 5. 7L 4T - 1587 F)
1L’ HESW. r e -
[ VENT air tertgeraure | § 40°C AT 104" F)
Press H} switch or LO switch. FLOGR ot sir
_05 rermpermure HE-TOUC |88 - 15R7F)
"0 T W0 - B keath,
fran O 3671 BTN fmd
* LW EW 0E | Susiuad - 11,26 WY (0 - 5554
b Rcalin, O - 38,4306
Press ALTO switch. BTLIN N 1]
o Water temperature "2 20°C 16TFY or BOTE
(176°F)
<] MDPE coor waltage -9y
2]
1 Eneasnal data
Ll
¥ T bdieation figude i ome tenib of the vale 10 KoM wti,
SET 30 *2: When coniem remperatore it bebaw 807 C (104" £F ingicares 20°C EGATFL
STEP 2 ACTUATOR TEST Wihen Coaiany tarrseratyee it #3oue 807 C {1047 F) andicares 85°C (176" FI.
Code No. of actuators test pattern is .
- . L Actuator test
indicated on display.
Code 1 inaake Outiet A/M door Comp
SET 30 2a Traraade air et EiH an
i AMHE | ooode an Dhalsiche wr Haar FiH i
Farrisd tooie
S ) BAL WCEE | on
. . Fro
Press HI switch ar LO switch. it B 1 >
| FAwacrezalanion
Br Vet £io Qe
alz
FRbwit voltaga [ficedk|
Cocis ] Voltsge
3 i &
Prem nd BY *oTET eadard to any value o 34,5
™ - oy e
Note: o v

1. Without enging running, STEP 1 and 2 are not usefui
for tome case becauss cOMPMSIor Ot DRerate,

2. Whiin in The sslf-diagnosis mode, set temparature

wwitch functions remain as usual.
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TROUBLE DIAGNOSES — Auto Air Conditioner

{

Press AUTO switch,

STEP 3

!

l SET 40

:

Press AUTO switch.

STEP4

SET 80
READOUT OF YROUBLE
DATA STORED IN MEMORY

}

[No. of engine starts/stops oceurring
since tast problem was detected for
each sensor}

Self-diagnosis (Cont’d)

¥

Press Hi switch or LC switch,

¢

Press OFF switch,

v

END

r

.- STEP 3 should not be used for diagnostic purposes.

Readout of trouble data stored i rwmory

Frouble diagnosis

£19.1G kW (16,506 keal/h,

55,502 BTU/M /g ftl

Coda Dats contents  cia Rermarks
criteris
SET | code 5 Q Amblant sersor trouble T Lgsr than _,70-!{:;'_94‘»'::"
AME | data dara greatar than 141°C (286°F)
5 ¢ | Upper in-vehicie sansor
4| trouble cuta
E tg Lower in-vahicle sensor
Prasy - troubie deta
HOSW. Gy 3 Defroster (duct) sensor | Leys than —28°C {-36°F}
- troubis gate Greater than 143°C (286° F}
i .L,B Vent dduct) wsnsar
3 ¥ trouble dets
i Finor ghict) sensor
[3 I { trouble data
Pavas Girenter thon 1,784 kW
HESW. |1 = | Suniosd ssnenc troubla | L1534 keaifn, 6,087 Betects thortad
=l ATU/RYm! ;
i e site tniy

fdntification of 1rnu5lu dure

Shorted sansor trouble

Onen Ghrcuit o srrsor

Trauiva date = 50 : No prokisms
49 ~ 01 : frobiem axisted
0 : Problem exists

g % No. af sngine sars/Itops oo rring since (ast problermn was detected
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TROUBLE DIAGNOSES — Auto Air Conditioner

Changey from: "2 1o 189~

SHA2LBC

/<§tuminalea
0~
<

0
(NI
)

SET

Lo,

\

Secord code No,

First cade No. {Blower valtage)
{Attuator pasitions)  Changes from "3 to ~g"
Changes from “3" w 6™

L

SHAIGCE

Self-diagnosis (Cont'd)
STEP 1: MONITOR DIAGNOSIS

in 8TEP 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
BET section advances one number, and data corresponding
with the code number appears in the AMB sectioa. Each time
the “LO" switch is pressed, the code anumber reduces by one
number, and data corresponding with the code number appears
in the AMB section.
If the temperature shown on the display greatly differs from the
actual temperature, check the sensor cireuit first, then inspect
the sensor Hself according to the procedures described in
Elactrical Components Inspection.
" For cross-reference of code number and corresponding
data, refer to “"Monitor Diagnosis” in STEP 1.

STEP 2: ACTUATOR TEST

In STEP 2 mode, '30" and 33" respectively appear in the SET
and AMB sections of the dispiay.

When the “HI" switch is pressed one time, the first code
advances. This code returns toc "3 after it reaches ‘6.
Similarty, when the “LO” switch is pressed one time, the
second code advances one number. After the code number 8"
appears, it returns to ''3".
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TROUBLE DIAGNOSES — Auto Air Conditioner

Seif-diagnosis {Cont'd)

Daring inspection in STEP 2 mode, the aute amplifier will forcefully transmit an cutput to the affected
actuatars in response to the code No. shown on the display, as indicated in the table below.
Checks must be made for improper cperation visually, by listening ta any noise, or by fouching air outiets

with your hand, etc.

Flrst code No. Second cods No. :
3 4 5 6 3 4 5 ES)
Actuaior Hlower molor
Mode door BEF HEAT B/L VENT Voltage 4V | av oy 1
50%
Intake d FHE £
ntake door E FRE REC
Air mix door Full Full 3w Fuli
Hot Hot | (86%F) | Cold
Compressor OFF OFF ON N

Cperating condition of each actuator cannot be checked by

indicatars.

*

1) First and second codes can be set independently.

2) When first code ''5" appears, air mix door activates.
A stabilized outiet temperature 30°C (86°F) is reached after air mix door has been operating jor

approximately one minute.

llumingates

/N
L0 .
U

Il
AL

Dats

=

AMB

Changes of upper and tower target

compartment t&Emperarures

“oL” gpecifications: w20 10 “20”

“O e enecifications: '—36° ta 367
SHAZSHC

STEP 3:AUXILIARY MECHANISM

Changes of difference between upper and iower target temper-
atures.
* Figures in parenthesas “( )" refer to wvalues for “°F”
specifications.
In STEP 3 mode, “4¢" and 0" {if this number is changed, the
corresponding number appears) respectively appear in the SET
and AMB sections of the display.
£ach ttme the "HI” swiich is pressed, the number in the AMB
section advances, This number will increase up to 20 for °C
specifications and 36 for °F specifications. kach time the "LQ"
switch is pressed, the number decreases. This number de-
creases to -20 for *C specifications and —36 for °F specifications
For "G specifications, pressing the "HI" or “L0" switch each
time increases or decreases the data number by 1" degree
{and by “1" through "3 degrees for °F specifications).

Data 20 i e — 0 1 s 20
°C specifications Difference between

upper and lower far- | -2.0°C _— -1"C 0°C 01°C _— 206

get temperatures

Data =36 —_—— -2 0 2C ——— 36
*¥ specitications Difference batween

uppar and lowar tar- | -36°F _ ~O.ZF r‘F 0.2°F e e 36°F

get temperatures l i

L

Differgnce betwean upper and lower target temperaturss changed in the preceding procedure is kept until the next change

is done or the batiery cable is removed,
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TROUBLE DIAGNOSES - Auto Air Conditioner

{ode N,

llluminates
—
I
-y
—7

<N

chatges from "' 1w “6"

7
Ly

00 e
L

A}ble data

Troubie data = 50 (no problams)
48 ~ (1 |Problam existed)
G {Probiem exists) SHAZFIC
Code Nz,
Bumingtas

changes from 0" 1o “8"

S o
= 00

00"

Y Indicating a ogen circuit

{

<

\

No. of angine startsfstaps octurring
since igst problem was detecred

Inditating a short ef

AmMa

roust

T

Self-diagnosis (Cont'd)

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 "HI” switch is pressed, the code number ad-
vances by one number. After it reaches "6, # will return to “D"".
Each time the “LO" switch is pressed, the code number reduces
by one number. After it reaches 0", it wifi return to "6".

When the sensor becomes inoperative, number of engine
staris/stops occurring since last probiem was detecied, ap-
pears in the AMB section of the display.

Open circuit or short circuit is indicated by * [ or =",

SHAZS2C
Code No. Sensor Oper: circuit Short circuit

g 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 (Z86°F)

Recom lower sensor Less than —38°C (-38°F} Greater than 141°C (286°F}

G DEF dust sensor Less than -38°C (—36°F} Greater than 141°C (286°F}

i, 3 VENT duct sensor Less than —38°C [~36°F) Greater than 141°C {286°F)

e

‘g g Floor duct sensor tess than -38°C (-38°F) Greater than 141°C (288°F)

= Open sircuit can not be Greater than 1.784 kW (1,534 keai/h, 6,087
Yz Sunload sensor d:mm 8 by self dinancsis BTUMY/m? {18.18 kW {16,506 kcalth, 65.502

¥ gnesie. BTU/h)sq ]
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TROUBLE DIAGNOSES — Auto Air Conditioner

3, CONSULT

SMATBSC

Otagnastic tennector
for CONSULT |

SEFag2

SEFIB4

Consult

CONSULT INSPECTION PROCEDURE.

1. Turn off ignition switch.
2. Connect "CONSULT" to diagnostic connector.
(Diagnostic connector is iocated in left dash side panel.)

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

5. Touch “AUTO A/C™,

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

For further information, read the CONSULY Operation Manual.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Preliminary Check

PRELIMINARY CHECK 1
Air outlet does not change.

CHECK SENSOR GIRCUIT. NG p{ CHECK SENSOR CIRCUIT (N DETAIL ACCORDING TG
1, Read out trouble data THE DIAGNOSYIC PROCEDURE BELOW CORRE-
2 / with CONSULT. SPONDING TO EACH CODE NO.
or
Set up sel-giagnosis @ Hows 10 repair | FiEtOTOCE
STEP 4. is each sen- CONSULT indicatioq | S910i8gn08s g
sOF cireuit normal? cody No.pit
Amisent s clrcuit is i ] . | G0 10 Disgnastic
[ oean [ : i meocedure 2, HA.138
AMmpient sasor cinsgit, i . i Gow Diagmonts
shorted, 5 g|- pmondurt;.m L HA-139
Lpbar incwehichs sensor ] Ge to Disgnontic
cin:ui: it opHry, 5 g i procedure 4. HA-140
[ ] Upper in-vahicke sengor =t Gt 1o Dikgvostic
T D0} prmcedure s, HA-341
CHECK MODE DOOR OPERATION. e e
Set up “ACTIVE TEST" mode with GONSULT. circuit it opw. 5e |t procichrs 6. HA-142
ar {mvu;-mmnh 0T 2 | .. | Beto Disanoric HA-545
Set up seH-diagnosis STEP 2. chreui is shorved. AL procedurs 7.
Dt roste: lehues) sensor = = Go to Disgruosti
cirguit in opan, 3 3 b procadure 8, " HA-144
Does air outlet change according to each mode? Detrotter (duct sansnr £ 75 | | G ta Bimosic
circuit i3 shovted i :.ﬂ Procagure 9. HA-145
Wittt {HUCE] sefisor CIRtuig g Go 1o Disanaitic
DEF | HEAT | 8/t | VENT iy DY 1] e | nacias
Verd (duct] sensor cintit % Lg .| Gote Disgrostic HA.187
is shored. procaduine 11,
3% 4x% 65X X I!:t:::’iductl NG Uil S 5 " Go to l::g::nu: Hi-148
- Floor {cheeti senmnr pivcuit | 5 = | Goto Disgnostic _ﬂ—
. FOOT/ | FOOT! fn shorteg. 55 provedure13. | HA-148
Air Quthet DEF VENT . - —
DEF VENT Sunkaodt semior circuh ‘E"ﬁ .. | B0 w Dismostie fyy
is shortd, ol procedura T4, I A-150
Refar to AIR DISTRIBUTION. When maliunctioning sensoer circuit, ambient sensar, in-
vehicle sensor, and duct senscrs are suspactad, it is
DK NG - ugetul to check temperature detecied by each sensor
) ’ with seif-diagnosis STEP 1 to confirm the temperature
is within normai range before performing Diagnostic
Procedures. '
o GHECK SIDE LINK ﬂ,{ Repair or adjust.
MECHANISM.
Refer to DOOR CON-
TROL — Aula Air
Conditigner,
QK.
r p
Air outlet control system is normal. o to Diagnostic Pro-
Refer ko Outlet door contraf specification. cedure 17 or 18,

HA-125



TROUBLE DIAGNOSES — Auto Air Conditioner

Preliminary Check (Cont'd)

PRELIMINARY CHECK 2
intake door dees not change.

CHECK SENSOR CIRCUIT. NG

CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO

:™ Read out troubie data
with CONSULT.
o
Set up sell-diagnosis
STEF 4. is each sen-
sofr circyit normal?

O.K

h

CHECK INTAKE DCOR MOTOR.

Set ug "ACTIVE TEST" mode with CONSULT,
or

Set up sell-diagnosis STEP 2.

Does intake air change according to each ordered po-
sition?

/ . FRE/
Set osition FRE REC REC
@C«ude No. X | 4ax BX [} 4

L FRE/S
¥
Air intake RE REC REC

QK. NG

THE DIAGNQSTIC PROCEDURE BELOW CORRE-
SPONDING 10O EACH CODE NO.

T
® | o e
CONSULT inditation ::‘dﬁ":*:::’:
.::::‘-em EARD: Circyin iv q’j ﬁ 8 :'::“l::g:mi: HA-£38
ool FU ] ol
e T T | o | e D | HA140
oo & |- | e an
Lmer imiesner | £ 5| | Gote Do |1 14
oo et | GE | = | stz | HA143
™ 6 |- | s | vatao
:c‘:‘:nctl wmrcfmuit 15 E’iﬁ ¢ mwr HA.146
e Tl Nl L
ilz:;:ducﬂ ENRSOT CiTCLAT :g E“ 5 :;nl:,‘gm‘m | HA148
P e | £ | St | s
e —_ K . I
woret LGB | e, | HA150

When ma¥functioning senser circuit, ambient sensor, in-
vehicte sensor, and duct senscrs are suspacted, it is
useful to check temperature detecied by each sensor
with self-diagnosis STEP 1 to confirm the temperature
is within normal range before performing Diagrostic
Procedures.

b

h 4

CHECK INYAKE
DOOR RCD or LEVER
MECZHANISM.

Refer to DOOR CON-
TROL — Auto Alr
CondRitioner.

&.l Repair or adjust. ‘]

O.K.

Intake door contral system is normat,
Reafer 1o Intake door control specification,

Go to Diagnostic Pro-
eadura 5.
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TROUBLE DIAGNOSES - Auto Air Conditioner

PRELIMINARY CHECK 3

insufficient cooling

+* Read out seif-diagnosis result with CONSULT or periorm self-diagnosis STEP 4 before referring to the

following flow chart.

Preliminary Check {Cont'd)

CHECHK MODE DOOR OPERA-
TION,

;0. K.

CHECK INTAKE DOOR OPERA-

TION,
$O.K.

CHECK S8LOWER MOTOR OPER-

NG

ATION,
lo.x_

CHECK MAGNET CLUTCH OPER-

ATION.
lO.K.

CHECK COMPRESSOR BELT
TENSION.
Refer 1o MA saction

N.G.

N.G. .I Go to Preliminary Check 1.

N.G. » GO to Prefiminary Check 2.

Go to Preliminary Check 5.

N.G. EGc to Preliminary Check B,

lO.K.

CHECK AIR MIX DOOR OPERA-

TION.
lG.K.

CHECK RADIATOR FAN MOTOR
OPERATION.

lO,K.

PRESSURE WITH MANIFOLD
GAUGE CONNECTED.
Refer to Performance Chart,

CHECK REFRIGERATION OYCLE NG, .

» Adjust or replace comprassor

belt.

LG,_,[ Go to Preliminary Check 7.

NG, " Refer t¢ EF & EC section.

lo,x.

CHECK FOR EVAPCRATOR COIL
FREEZE UP.
Set up “DATA
MONITOR™ mode with
CONSULT.
or

1
b
s
@ Set up self-diagnosis
STEP 1.

2. Measure evaporator outlet air
temperature detected by vent
duet sensar.

Go 1o Performance Test Dlag-
noses.

NG, l Replace suction throtiie vaive,

{Freeze up)

iD.K. {Does not freeze up)
A
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TROUBLE DIAGNOSES — Auto Air Conditioner

Preliminary Check (Cont’d)

oy

iCHECK DUCTS FOR AIR LEAKS. | N.G. | Repair air leaks.

l{).K.

PERFGRM TEMPERATURE SET-
TING (Upper and lower).
1. Set up "WORK

SUPPORT™ mode with
./ CONSULT.

oF

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 levei, engine temperature and heater hoses and read out self-diagnesis result with
CONSULT or perform seif-diagnosis STEP 4 before referring to the following #ow chart.

CHECK MODE DOOR NG ! Go to Preliminary Check 1, ]
OPERATION,
LO.K.

CHECK INTAKE DOCR N.G. ! Go to Preliminary Check 2. l
OPERATION.
io.x.

CHECK BLOWER MOTOR .HE.,LG:: to Pretiminary Check 5. E
OPERATION.
lo.x,

GHECK A8 MIX DOOR N.G. | Go to Preliminary Check 7. ‘
OPERATION.
lO.K.

GHECK AR DUCTS FOR AIR N_G_,| Repalr air leaks. |

LEAKS.
10.}(.

PERFCRM TEMPERATURE
BETTING (Upper and lower),
1. Set up "WORK

SUPPORT” mode with
CONSULT,

er

Set up sell-diagnosis
STEF 3.

2. Adjust difference between
upper ang lower target tem-
peratures.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Preliminary Check (Cont’d)

PRELIMINARY CHECK 5
Blewer motor operation is malfunctioning.

N.G.

CHECK SENSOR CIRGLUT.

Read out trouble datz
E withh CONSULTY.

or

Sat up selb-giagnosis
STEP 4. s each sen-
SOF circuit nermal?

oK.

CHECK BLOWER MOTOR OPERATION.
1y Set up "ACTIVE TEST” mode with CONSULT.
; or
Set up seif-diaghosis STER 2.

Does blower motor speed change according to each
ordered fan speead?

Set fan spesd | 4V 8V oy 12v

@Cﬂﬂ! No. x3 x4 X5 X6

Fan speect Lo Miic-!:le Mil:;.lle Hi
QK. N.G.

CHECK SENSOR GIRCUIT iN DETAIL ACCORDING TO
THE DIAGNOSTIC PROGEDURE BELOW CORRE-
SPONDING TO EACH CODE NO.

@ Hew 1 rapaie R“p::“
CONSULT indication  [ooreoiaaiosis,
ik Nﬂ ylata
:;::innt EEMEQr Circuit is gﬁ mi:q;“t | HA-138
;m:[ SARBT CHELIL i§ ;;.: :‘Q - S;:gdi?;om HA-139
bbb L= R f,:::,zrf““ HA-140
ol - Il 2‘.".,;:,,'3‘,:";“"“ HA-141
e o[£ 5 || e Traer
;m ;::-.::;_gmr : 5 :3 = ;srm::;;m ® I HA4S
::3:‘: ;:J:.“ ey g 5 S:;::j 21?;.““ HA-1 44
paiisbomuaall B B mﬁf;"‘ '_i‘ HA.146
Yom fouctiermar Kt | G0 0 | praneno | BA14B
:I:o:-tﬂ;ctl SETHET Sitnit [5 3.:.3 - :,';:;mm HA147
:ix'ffmct} MO CIFTL S % i :x;:i?:;tit HA-148
Z‘::; i:::cﬂ SRRSOT Cirtui »{5 E—-'r . :;:-;::d {:::g::_mc HA-145
St | S || oo pmenc | 0 160

When malfunctioning sensor circult, ambient sersor,
in-vehicle sensor, and duct sensors are sushected, it
is usefl to chack temperature detected by each sen-

sor with seli-giagnesis STEP 1 to contirm the tempera- |

ture is within normal range before performing Diag-
rastic Procedurss,

h

ol
7l

Go o Diegnostic Procedure 25.

Yes

h 4

Blower motor operation is normal.

HA-130

is engine coolant lemperature below 40°C (104°Fy and  LN.G. | Biower motor operation is normal.
foot duct temperature below 30°C (86°F)7 Aefer to Fan speed conirol specitication.
DK
¥
5 BLOWER MOTOR CONTROLLED UNDER FAN Na »| Check engine temperature sensor control irguit.
STARTING SPEED CONTROL? Refer to EF & EC section.
Refer to Starting fan speed control specification.




TROUBLE DIAGNOSES — Aulo Air Conditioner

Preliminary Check {Cont’d)

PRELIMINARY CHECK &
Magnet clutch does not engage.

CHECK SENSOR CIRCUIT. N.G.

CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TD

Read out trosble data
with CONSULT,

o
.;p Set up seli-diagnosis

sy STEP 4, Is sach sen-
$or circuit normal?

0K

b

CHECK MAGNET CLUTCH CPERATION.

o Set up selt-diagnosis STEP 2.
)

Check if magnet clutch engages according to order
fram CONSULT or each code No.

Set up "ACTIVE TEST' mode with CONSULT.
ar

5S¢t magnet
clutch [n ] OFF
np#ration

@M Ne. ax 4x X 6X

Magnat clutch

operation On OFF

QK N.G.

THE DIAGNOSTIC PROCEDURE BELOW CORRE-
SPONDING TO EACH CQDE NO.

@ . Raterence
How o repsic e
CONSULT inaicarion (SIS0
Arnblent temor Circuit Ef—g o Gon I Diagnostic HA-138
foen A4 prociture 7,
Aerbient seruoc chieuit B | oy Go te Disghostic
il = HA-13%
shoried_ h liu8 procedurs 3.
Lipper inehicls sananr ﬁ i G 1 £ gntiirtic
- t HA-140
circuit i open. P procodurs #.
Lippoerr in-vefrichr yensnr £ i G 1o Dimgnaetic
oper 1 S g HA-141
Lirewit is shortmf, = proceduns 5.
rm ::wehiele TENAT g E " Gota z:oznmc HA-142
v A, o (L) ()ﬂd Y
Lower in-vehicle sensoe | L | Ot Disnostie
cireuit it thored. g E procsdure T, HA-143
Defroser iduct) sentor £ 3 + | G 1o Disnoeric HA-144
cimyit s apen, - proceiun: 8,
Detreniver idue1] cersor @ - | SawDimgnaatic HA-145
warcin it shorved. S o= nrovedure 9,
.v'"t iduct] aeraor circuit S a‘l.,Lg N ::::nb’:o;:ﬂic P HA-148
i P . :
vent fouct) sensor Sircuit | = - Go te Disnottic  :
i At 54 |- procedure 1. HA-147
Figor {duct) sensor eircuit | £ ° | | | Go to Disgeostic
. 5 5 i HA-148
iy opan, = procadure 12,
il;lno- Cde:ct} 3EMET CHEUT % % - | Gow mtx HA-149
Sudousd whor circuit T L. | G no Dimghartic R
it sharteet. % &‘ procadunt 14, HA-150

When malfunctioning sensar clrcuit, ambient seasor,
in-vehicle sensor, and duct sensors are suspactad, it
is useful to check temperature detected by each sen-
sor with sedi-diagnosis STEP 1 to confirm the tempera-
ture is within normal range before performing Diag-

nostic Procedures,

¥

CHEGK REFRIGER- [NG. | Check for refrigerant
ANT. leaks.

Connect manifoig
gauge then check
system prassure.

Magnet clutch contral system is normal.
Rafer tc MAGNET CLUTCH CONTROL.

oK

F

Ge tc Diagnostic Pro-
codure 19,




TROUBLE DIAGNOSES — Auto Air Conditioner

Preliminary Check {Cont'd)

PRELIMINARY CHECK 7
Discharged air temperalure does not change.

CHECK SENSOR CIRCUHT. N.G.

= Read cut trouble data
with CONSULT.
or
Set up self-diagnosis
STEP 4. i3 each sen-
sor circuit normal?

0K

h 4

L 4

CHECK AIR MIX DOOR OPERATION.

et up “ACTIVE TEST" mode with CONSULT.
r
et up self-diagnosis STEP 2,
=
Check if discharge air temperature changes as in fol-
lowing chart.

oW

[ 42]

Sl

s:: clscharge Fuli Hot 30°C Fuil
E “ (86°F) | Coot
temperature
@ Code Na, 3IX L} 4 5X 68X
Discharge air 30°C Full
temnparatizre Fult Hot (86°F) | Couol
O.K. N.G.

h J
Air mix deor centrol system
is normal.

Reter (o Speclilcation of aly
mix door control,

Y

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

!

@ i o 1o remaiy | THBRENGE
CONSULY i Salt gisgnoei peae

code N hnts
G SR | CEE | b | o™ HAa3e
:‘:ﬂ::ﬂ seneor chroul i 5 EE - S;::::;?;‘Mm HA135
m:m:“ LT EJ LE i m::mm HA. 140
iriibiromsgatiil R B Bl Bodudunriaitalil DTS EY
raoptupriatati BV I Dbt L LR P
o™ B | = ey HA143
aenopn T G| e HAt4e
e o G T | perira ™ HA4s
dam et omarcireut | A ] 1 | oot bt HA-146
N g TS| G e | 3 | HA147
:S:Z;Itsunl ST Cirtuit S g L mwm HA-148
;I::f::::ﬂ HDF CiTRET E’ ,5 - :::;::':;m ' HA-149
et BB | e HA50

When malfunctioning sensor circuil, ambiert sensor,
in-vehicle sensor, and duct sensore are suspected, it
is usetul to check temperziure detecied by each sen-
sor with sell-djagnosis STEP 1 to confirm the tempera-
ture is within narmal range before parforming Diag-
rostic Procedures.

CHECK AIR MIX DOOR MECHANISM.
Refer to DOOR CONTROL.

M Repalc or adjust,

Q.K

¥

Go to Diagnostic Procedure 15,

PRELIMINARY CHECK 38
Noise
Refer to page HA-71.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Auto smp, haress connectar

i

]
D

<
E.T

SHABAC

Auto amp, hamess connector

JEL s

H

|
L.l

=

o

S

& MR

|

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 #d.
2. Remove vent duct,
3. Remove auto amp. with harness connected.

AUTO AMP, CHECK

1. Disconnect auto amp. harness connectors.

2. Connect valtmeter from harness side,

3. Measure voltage across terminal No. @ or No. @ and
body ground.

Voitmeter termensal Voitage
® S {Approx.)
® Body ground 12y
@

Check body ground circuit for control unit with ignition
switch OFF

1. Disconpect auto amp. harnass connector.

2. GConnect ohmmeter from harness side.

3. Check continuity between terminal No. 8@ or 8 and body
ground.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Harness Layout for A/C System
Engine compartment

Aadlator fan sub-relay

Air conditianer

ressuTe
o Lerwip

awitch

mbient sensor LOTHNECIoY

Raceiver drier

K Ambient_ gen

ST

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

Passenger compartment

Sundcad sensor conngctor

‘ /
&3 : Det duct sensor and X
sunload sensor b

connector

Dafroster duct

. Eas)
> Auto air conditionar
i ¥ cantrol amp

" Auto amp. hatness

Interinediate

cnnnecmr

1 a1

n./l\ ;’f'{r%:_' ~ ;
< poto air conditions:

switoh umit

By rrrix door-
Moo CONNectar

Air mix door-11

mator canneﬂor@

. K

Iéoor duct

mivehicle sensar

NSO Cannecior . ——
Aspirator and \Q)e Rear of fuse biock 5, !

T
PAspiratar rotor
and upper invihicle

L‘Blower motar
Foot duct L H. relay connsctor

SHARZC
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Circuit Diagram for Quick Pinpoint Check

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

Diagnostic Procedure 1
SYMPTOM: Self-diagnosls 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, 1o be checked

Malfunctioning circuit Main harness Ep:::E ‘:::rn h:r?.i; . A/C sub-harness
Ambient sensor ’
(LH.D. modet) 5D ED &
(R.H.D. model}
Upper in-vehicle sensor
(LH.D. model) Eag)
(RH.D. model) )
Lower in-vehicle sensor @ @ G @
DEF duct sensor MEDMED
WENT duct sensor @ @@
Floor duct sensor (A47) (D €]
Sunload sensor @ @
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TROUBLE DIAGNOSES — Auto Air Conditioner

Diagnostic Procedure 2

SYMPTOM: Ambient sensor circuit is open. (CONSULT or self-
dlagnosis STEP 4 Indicales this,)

Ambient sensor harness
. cannector @
BHAITIC
Ambient sensor harhess

connector

BT

e
] @

Auta amp, harness

cannector SHAIAC

‘ Ambient sensor harmess  Aato amp, harness
connectar {Ei7)

Cbl__m

canmtctor (M5
i}

]
I,

w

SHA&?&C’;

GHECK AMBIENT SENSOR N.G. | Disconnect asto amp. harness
CIRCUIT BETWEEN AMSBIENT connector.
SENSCR AND AUTO AMP.
Disconnect ambient senscr har- Nete
ness connector. Check eircuit continuity between
Do approximately 5 volts exist ambient sensor harness connec.
betwsen ambient sensor har- tor terminal No. @ and aulo
ness connector terminal No. @ amp. harness connector feri-
and &7 nal No. &
O.K. lO.K.
L A
Disconnect auto amp. harness Replace auto amp.
connactor,
8| l Note
Check circuit continuity batween
amblent sensor harness connec-
tar terminal No. @2 and auto
amp. harness connector termi-
nat No. &)
LO.K.
CHEGK AMBIENT SENSOR. N.G. i Replace ambient sensor
{Refer to Electrical Componenis
tngpection.)

lO.K,

‘ Replace auto amp.

Note:

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

connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Ambient ,.,.w harness Diagnostic Procedure 3
connector (& —— SYMPTOM: Amblent sensor tircuit is shorted. (CONSULT or
ﬂ @ self-diagnosis STEP 4 ingicates this.)
v CHECK AMBIENT SENSOR N.G. ,} Disconnect auto amp. harness
E_,, GIRCUIT BETWEEN AMBIENT connactor.
SENSOR AND AUTO AMP.
] Bisconnect ambient sensar B v Note
harness connector. ' Check the ircuit between auto
skaazec| | DO approximately 5 voile exist amp. harness connactor termi-
hetween ambignt sensor har- nal No. @ and & is not
8 Auta amp, harness ress connacior terminal No. & shorted.
connectar and @7 oK
T }r_—'_‘ = E €& 0K -
EL_ i X i | Replace auto amp. ’
/i, e
w Egl @ ¥
& O CHECK AMBIENT SENSOR. _"&,l Repiace ambient sensor. AI
} (Refer to Electrical Companents
e Ingpestion. )
Continuity should
not exist SHABTTC lO,K.

[ Replace auto amp. [
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TROUBLE DIAGNOSES — Auto Air Conditioner

In-vehicle upper sensar
has ness connector (g6

1M e &

™
)

[»]
=

ar

SHAIZBL

o &
{n-vehicle upper sensor
harness connactar (f5)

Auto amp. harniss CORDBCTo!
SHASTAC

n-vehicle wpper seNsor
harness connector (B3}

@& l@@
| |

Auto amp. harness connectos

]

=1
WRLEN

SHAZNG

Diagnostic Procedure 4

SYMPTOM: Upper in-vehicle sensor circuit is open. (CONSULT
or self-diagnosis STEP 4 indicates this.)

CHECK IN-VEHICLE UPPER N.G.
SENSOR GIRCGUIT BETWEEN

IN-VEHICLE UPPER SENSQR

Disconnect auty amp. harness
connector.

AND AUTO AMP.
Bisconneact in-vehicle upper sen-

Fl

N

- Note

sor harness connacior.

Do approximately § voits exist
batwaen in-vehicle upper sensor
harness cannector terminal No.

Chock circuit continuity between
In-vehicle upper seasor harness
sonnector tarmina!l No. & and
auto amp. harness connector
terminat No. @,

@ and 87
B lO‘K‘ Note

K

Disconnect auto amp. harness

Repiace auto amp.

connecior.

Check circuit continuity between
in-vehicle upper sensor harness
cennector terminal No. %3 and
auta amp. harness connecior
lerrtinal No. &i.

lO.K.

GHEGK IN-VEHIGLE JPPER N.G.

SENSOH.

p: Replace in-vehicle upper sen-

507,

{Refer to Elecirical Components
Inspection.)
lm(_

| Replace aulo amp.

Note;

M the resull is N.G. afler checking chrcuit conlinuity, repair harness or

cennector,
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TROUBLE DIAGNOSES — Auto Air Conditioner

|-wahicie uppar tensor
herness connector

Py

Ao le]

[:2] il

= M & &

T
ey

SHAIRIC

- Aute amp. harness connector

Cantinuity shouid not exist,

FHAMRG

Diagnostic Procedure 5

SYMPTOM: Upper in-vehicle sensor circuit is shorted. {CON-
SULT or self-diagnosis STEP 4 Indicates this.)

CHECK IN-VEHICLE UPPER N.G. | Disconnect aute amp. harness
SENSOR GIRCUIT BETWEEN connector,
IN-VEHICLE UPPER SENSOR
AND AUTO AMP. E i Note
Disconnect in-vehicle upper Check the circuit between auto
SE€NS0OT harnass connecior. amp. harness connector termi-
Do approximately 5 volts extst nai No. @ and ) is not
between in-vehicle upper sensor shorted.
harness connector terminal No.
@ and @7 ‘ 0O.K.

0O.K. Repiace auto amg.

A
CHECK INVEHICLE UPPER NG,

SENSOR.
{Reter to Electrical Components

Replace in-vehicle uppsr san-

Inspection.)
lU,K.

! Replace auto amp.

Note:

L 4

S0F.

it the resull {5 N.G. after chetking circuit confinuity, repair harness or

connecior.
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TROUBLE DIAGNOSES - Auto Air Conditioner

In-vekicte lower sensor
hamass connectar {05}

2 ME &
7
)

}.5‘

SHA3E3C

E Alta amp. Barmess In-vehicla fower santor

connector harness connector (5
3

] 2 H
L uunln

AL

@ @
Y Py (ll‘\r
SHAIBAG

Diagnostic Procedure 6

SYMPTOM: Lower in-vehicie sensor circuit is open. (CONSULT
or sell-diagnosis STEP 4 indicates this.)

Auto gmp, harness  in-wehicle (ower sensor

sonnector harness connector (4
O | MU r’"\]
7, hsiod L=

2] &

&

SHA3S50

CHECK IN-VEHICLE LOWER N.G. I Disconnect auto amp. hamess
SENSOR CIRCUIT BETWEEN connector,

IN-WEHIGLE EOWER SENSOR

AND AUTO AMP. C ! Note
Disconnect in-vehicle lower sen- —— —

SOI HArness connector Chack circuit sontinuity between
Do approximatety 5 vuits exist in-vehicle lower sensor harness
hetween in-vehicle lower sansor coAnector thermlnal No. @ and
harness connector erminal No. fuio ,aﬁ:‘; a%ess connRactor
@ and &7 erminal No. .

lo K QK.
L 4

Disconnect auto amp. harness Heplace autc amp.

CONABCHON.
[ Note

Check cireudt continuity between

in-vehicie lower sensor harness

cennector terminal No. & and

auyto amp. harness connector

terminal No. &)

lO.K.
CHECK IN-VEHICLE LOWER N.G. | Replace in-vehicle lower sensor.

SENSOR.
{Refer to Electrical Components

Inspection.}
lO.K.

Replace aute amp.

Note:

if the result is N.G. after checking circuit coniinuity, repair harness or

connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

| . In-vshicls jower sensor
H harness connector {08 5 )

SHADZES

Autd amp. harngss

£ONRestor
[ |

T

i

Cantinuity should not exisd,

BHATETC

Diagnostic Procedure 7

SYMPTOM: Lower in-vehicie sensor circuit is shorted. (CON-
SULT or sell-diagnosis STEP 4 indicates this.)

CHECK IN-VEHICLE LOWER
SENSOR CIRCUIT BETWEEN
IN-WEHICLE LOWER SENSOR

: AND AUTO AME,

Disconnect in-vehicie lower
aansor harness connector.

Do approximately 5 volts exist
tetween in-vehicle lower sensor
harness connector terminaé No.

and @7

N.G.

» Disconnect auto amp. harness

QK.

L

CHECK IN-VEHIGCLE UPPER
SENSOR.
{Refer to Elsctrical Components

Inspection.}
lO.K‘

| Replace auto amp.

Note:

connector.

E o Note

Check the gircuit between auln
amp. harness conpector termi-
nal No. 88 and @ is not

shorted.
iO.K.

LF!eplace auto amp. ’

Mplace in-vehicle lower sensor. 1

# the resull is N.G, afier checking circult continuity, repair harcess or

eonnacior.
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TROUBLE DIAGNOSES — Auto Air Conditioner

conneetor

Def. duct sengor harness

SHAZRSG

connector

s}

Auts amp. harness  Def. duct sknior

harness connector

21

o

RIL

AL

€

&

(@]

Diagnostic Procedure 8

SYMPTOM: Def. duct sensor circult is open. {CONSULT or
selt-diagnosis STEP 4 indicates this.)

CHECK DEF. DUCT SENSGCR

CIRCUIT BETWEEN DEF. DUCT
SENSOR AND AUTO AMP.
Bisconnect def. duct seasor
harness connector.

Bo approximately § volts exist
between def. duct sensor har-
ness connector terminal No, &

and @7
J'o. K.

NG.

Disconnect auto amp. harness
connestor,

C | !

Nete

Check circuit continuzity between
def. duct sensor harnass con-
nector terminal No. @ ahd auts
amp. harness terminal No. &)

0K
h

Disconngct auto amp. harness
sonneactor,

+ Note

O @
SHAIINE
ﬁ Autg amp, harsess  Def. duct sensor
connector harsess connector (18)
EE -
o M

Check circuit continuity betwean
del. duct sensor harness con-
nector terminal No. @ and auto
amy. harmess connecior temmi-

nal No. &,
lO.K.

Replace auto amj.

WL

®

LS

SHAZ80C

CHECK DEF. DUCT SENSOR.
{Refer i Electrical Components

N.G.

Inspection.}
lo. K.

E:?eglace auto amp.

Note:

h

Replace def. duct sensor,

it the resuil is N.G. after checking circull continuity, repair harness or

connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Daf, duct sansor harness
CoOnNaCtot

SHASITC!

Diagnostic Pracedure 9

SYMPTOM: Def. duct sensor circuit Is shorted, (CONSULT or
self-diagnosis STEP 4 indicates this.)

& Aute amg. harness

conrnector

J&5

Bt

1]
1%}_

X

A

LS

J

Continuity should not axist. SMASTIE

CHECK DEF. DUCT SENSOR N.G. ] Disconnect auto amg. harness
CIRCUIT BETWEEN DEF. DUCT connector.
SENSOR AND AUTO AMP,
Disconnect det. duct sensor ¥ Note
harness connhector. Check the circult between auto
Do approximately 5 volts exist amp. harness connector tarmi-
between def. duct sensor har- nai No. @ ang @) is not
AESS connactor terminal No. @8 shorted.
and §8°? oF
QK.
[ Replace auio amp, ;
L

CHECK DEF. DUCT SENSOR. | N.G. .| Replace del. duct sensor. i
{Refer to Electrical Camponronts
inspection.}

iO.K.

[ Replace auio amp. i

Mote:
it the result is N.G. atter checking circuil continulty, repalr harness or
connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Vent duct sensor herngss
cohhdEtor

SHAINSC

Auto amp, Barness  Vent duct sensor harness

CONNCTOr connecior
[T
3l
AL
. T

R

SHA3G4C

Diagnostic Procedure 10

SYMPTOM: Vent duct sensor circuit i open. {CONSULT or
sel-diagnosis STEP 4 indicates this.)

CIRCUIT BETWEEN VENT DUCT
SENSCR AND AUTO AMP.
Disconnect vant duct sensor

Do approximately 5 volis exist

batween vant duct sensor har-

ness connector terminal No. 3
and &7

O.K

Cisconnect avio amp. harness
connecior.

:

Mote

m Aute pmp, harnass  vent doct sensor harness

cannector

connector

€

||

i A 0

o) @

®

SHAIGEC

Check circuit continuity between
vent duet sensor harness con-
nector terminal No. &) and auto
amp. harness connector fermi-

harness connector. H

nal No. &),
lG,K_

—
CHECK VENT DUCT SENSOR : NG, ,

Disconnect auto amp. harness
connector,

‘ Note
Check circuit continuity between
vent duct sensor harness con-
nector terminal No. @ and auto
amp. harness connector termi-

nal No. @.
lO.K,

Repiace auto amgp.

CHECK VENT BUCT SENSOR.
{Refer to Electrical Components

Inspection.)
lO.K.

Replace auto amp. 1

Mote:

It ihe result iz N.G. after checking circuit continuity, repafr harmess

connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Went duct sensar harness
connector [64)

WiR

SHAZGGC

Auto armp. harnesy
connecto: (i)

|:‘2_1 2?ﬁ1

Lills

WiR

Hi !

r
[

€
®

®

)

Continuity shaald not exist,

SHAJSTC

Diagnostic Procedure 11

SYMPTOM: Vent duct sensor circuil is shorted. (CONSULT or
self-diagnosis STEP 4 indicates this.)

CHECK VENT DUCT SENSOR
CIRCUIT BETWEEN VENT DUCT
SENSOR AND AUTO AMP.
Discoanect vent duct sensor

i harness connestor.

Lo approximately 5 volts exist
betwean vent duct sensor har-
ness connector terminal No. &)
and #@)7

K.

h 4

N.G. I Blisconnect auto amp. harness
connector.
Note

Check the zircuit between auto
amp. harmess connector termi-
nai No. & and @ is not

sharted.
lO.K‘

i Replace auto amp, i

h 4

CHECK VENT DUGT SENSOR.
{Refer to Electrical Components

inspection.)
io. K.

l Reptace auio amp.

Note:

H the result is N.G. after checking circuit conlinulty, repalr harmess

connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

¥ Faot duct sensor harnass
somnector (5

WiB

SHA3G8G

Auto amp, harness Foot duct sanz2or harness

connactar connector {15)

; i) LI
T X =
i XL B

B

-

@

&

SHAZMGC

3 Auto amp, harmess  Foot duct sensoc harness
connectar {5

connector

]
|

WiB

SHADOC

Diagnostic Procedure 12

SYMPTOM: Floor duct sensor circuit Is open. (CONSULT or
seli-diagnosls STEP 4 indicates this.) :

CHECK FOOT DUCT SENSOR N.G. ' Disconnect auto amp. harhess
CIRCUIT BETWEEN FOOT DUCY connecior.
SENSOR AND AUTO AMP.
Bisconnect foot duct senscr Nate
harness sonnector. Check circuit continuity between
Do approximately 5 voits exist foot duct sensor harness con-
between foot duct sensor har- neclor terminal No. {® and aulo
ness connector terminal No. @ amp. harness connestor termi-
and §7 nal No. @,
C.K. 10_}(_
b
Disconnect auto amp. harness Replace auto amp.
connector,
r MNote
Check cirguit continuity between
foot duct sensor harness can-
rector tarminal No. @ and auto
amp. harness connectar termi-
nal No. &).
lO,K,
CHECK FOOT DUCT SENSGQR. MG | Replace foot duct sengor.

{Refer to Electrica! Components

Inspection.}
lo.x.

Replace auto amp. |

HNote:

If the resul iz NG, afler checking circuit coniinuity, repair harness or

COnnEtior.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Foot duct sensar harness
connectar ()

M€

&

=

)

SHASIIG

Ayta amp, Rarness
connactos (M)

]

TR |

[V]

AL

Wi

HE
&

M

\

Continuity should not exist,

SHA402C

Diagnostic Procedure 13

SYMPTOM: Floor duct sensor circuit [s shorted. (CONSULT or
sell-diagnosis STEP 4 indicates this.)

CHECK FOOT DUCT SENSOR
CIRCUIT BETWEEN FOOT DUCT
SENSOR AND AUTO AMP.
Bisconnaect foot duct sensor kar-
ness connecior,

Do approximataly 5 voils exist
between foot duct sensor har-
ness coRnector terminat No,
and 957

N.G.

Disconnect auto amp. harnass

QK.

¥

CHECK FCCT DUCT SENSOR.
{Refer to Electrical Companents

Inspection.}
lO.K,

| Repiace aule amg,

Note:

»

ﬁ-ﬁ;.,i Hepiace vent duct sensor.

connector,

+ Note

Check the circuit between auto
amp. harness connector tarmi-
ral No. @ and & is not

shorted.
io_x.

[ Repiace auio amp.

If the result is N.G. after checking circuit continuily, repair harness or

connetckor.
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TROUBLE DIAGNOSES — Auto Air Conditioner

alrirector [ L&

24178

Auto amp, harmass
connector

It

EHA4G4C

Diagnostic Procedure 14

SYMPTOM: Sunload sensor circuit is shorted. (CONSULT or

self-diagnosis STEP 4 indicates this.)

CHECK BUNLCAD SENSOR CIR-
CUIT BETWEEN SUNLOAD SEN-
BOR AND ALUTO AMP,
Disconnect sunioad sensor har-
ness connector.

Do approximately 5 volts exist
betwgen sunload sensor har-
ness connector terminai No, @
and &7

NG

Giscannect auto amp. barness

O.K.

¥

CHECK SUNLOAD SENSOR.
{Refer to Electricai Components

Inspaction )
lO.I{.

]
E

Replace auto amp.

Nole:

H the result & N.G. after checking circuit comlinuily, repair hamess or

cannector.
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connector,

!

Note

Check the circuit hetweoen auto
amp. harness connactor termi-
nal No. ¢ and @ is not

shorted.
lo. K.

1 Replage aute amg,

NG .] Replace suntoad sensor,




TROUBLE DIAGNOSES — Auto Air Conditioner

infermediate connector between auto amp.
harness and air mix deor motar hamess.

Cran) o
Y p—— CREELT
Tl M€

SHAGIRC

Diagnostic Procedure 15

SYMPTOM: Air mix door does not operate normally.

+ Read out self-diagnosis result with CONSULT or perferm
self-diagnosis STEP 4 before referring to the following flow
chart.

o Remove combination meter assembly to make working
space and reconnect air conditioner switch connector.

Ee@@

Air mix door |
motor cannectar D

Adr X door |l
molar connectar @

G o1

izl Intermediate connector (01 }

b

Adr milx door |
motor connactor (EE_)
BAY

! CHECK FOR SIGNALS TO AIR (NG | Gheck circuit continuity between
MIX DOOR MOTOR. aute amp. harness connectar
@ Set up "ADTIVE TEST terminals and intermediate con-
mode with CONSULT. nector terminals.
krtgr- Auto
mediate armp. Cantinuity
Set air mix door position as LORNeCtar | connector
shown in the following chart. 3 @@ Yes
.| Check if approximately 10V ax- k] 43 Yag
[ [ ists for 3 seconds every 16 sec- @& @ Vs
onds between each terminal.” !
: (T ah Yeg
Terminal ho. [ |
" - C.K. N.G.
Bar kx| A e .
Airmix door | choor 11 a L : 1
danr Cod# Ne. [T s eplace auvto |
i position SO ® 0 amp.
Eulk-Hot wx |4 @ | L. |
FulkCoot [ &% 4D 8 | R -
- E 28| 9 l Repair harness or connector.
OK.

‘. After two minutes power
supply is avtomatically cut off.

— *
| Remove heater unit assembiy. j

o l

Ajr mix dooe H
molor connactor O

Check continuity between inter- [ QK. .[ Repair harness or connector.
rmegdiale connector terminal and

: each air mix door motor har-
ness connector termingl.

Air mix
Iatar-
. doar | -
mediate Cantinuity
LT
CONNectnr
cannector

&2 @2 Yes
@3 Yes

Irter Adr mix )
i daar | -
mediate Continuity
moTor
CoRnectar
connectar

@ @ Yes
a8 &5 Yes

lO.I{.

E_Hepiace air mix doar motor.

3 i
v =
SHAGAC |
TR
woL,, o€ @
Intermadiate ’
connector {H) T Aute amp,
hamess
T\ \pennestor (80
[l o
[ lazieat |
L 1&9_45 tll :
&
= -
SHATORG
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TROUBLE DIAGNOSES — Auto Air Condltioner

intaka door mater
harness sonnector

"\7 {LHD)

=10

BR

SHAML
E ........ frm— Intake door motar
m connectar (56)
€ e

Aute amp, harness
conmector

Diagnostic Procedure 16

SYMPTOM: Intake door does not operate normally.
¢ FRead out self-diagnosis resuii with CONSULT or perform

sell-diagnosis STEP 4 before
chart,

referring 10 the following flow

CHECK FOR SIGNALS TC IN- N.G.

CHECK QUTPUT OF AUTO AMP.

TAKE DOOR MOTOR.
Bisconnect intaks door motor
harness connector,

Set up “ACTIVE TESY™
mode with CONSULT.
Set up seli-diagnosis
STEP 2.

®

Set intake door position as
shawn in the following chart.

e, Set up "ACTIVE TEST”
.r.j mode with CONSULT,
Set up sell-diagnosis
STEP 2.

Get intake door position as
shown in the foliowing chart.
Check if approximately 10V
exists for 2.5 seconds befween
each terminal.

SHA4IBC

Intake deor motor
connector

63} = ]

{LHDS

=T
]
(R.HD2}

[<lad

Auto amp. hamess

connectar

SHATIZE

Check if approximeately 10V
exists for 2.5 seconds betwesn @ Terminal
each terminal, Intake doo No.
i | Code No.
@ Terminai positt C‘B @
Na. . FRE/REC -
Wtakedoor | 5X - 8X rec | B @
pasition @ Es 6X 3% [REC~FAE|§D | G
FRE/REC —~
5X — BX rec | @ | & OK, N.G.
X +3X |REC—~FRE| G0 | @8
lO‘K,
¥
‘ Replace intake door motor. . I Replace aute
amp.
,

Check continuity between auto
amp. harness connectar termi-
nal Ne. @ and intake door mo-
lor harness connector termine
No. &8,

Check auvto amp. harness con-
nector terminal No. & and in-
take door motor harness con-
nector terminai No. @ .

lN.G.

ARepair harness or conhector.

HA-.152



TROUBLE DIAGNOSES — Auto Air Conditioner

Ee@

Auto amp, hamm CONDRCLOTS .

Diagnostic Procedure 17

SYMPTOM: Mode door does not operate normally.
& Read out seli-diagnosis resuit with CONSULT or perform
self-diagnosis STEP 4 before referring 1o the following fiow

= LT
Hi4l
| w5
AL
52
HEY R
zV
- B O

SHALTI0

o4
Auto amp. harhess @
CONMeCtors (m;
[
RMN r el
5] : | H

4 Mode doar motor

Ee]
{ |

S8

e

harhess connettor

S8

SHATRC

CK.

’E) to diagnostic procedure 18,

T

HA-153

chart.

CHECK P.B.R. CIRCUIY N.G. | CHECK MODE DOO# MOTOR,
Set up "ACTIVE TEST" Refer to Electrical Components
mode withh CONSULT, tnspection,

Set up seif-diagnosis
STEP 2. 0K | ne
Set mode door mator as shown Replace mode
tn the following chart. door motor.
Check P.B.R. voltage with -
& / data monltor function in B
"ACTIVE TEST™ mode. CHECK HARNESS BETWEEN
Mode doar | .8 R, voltage AUTO AMP. AND MODE DOOR
position {approx.) MOTOR.
DEF 48V Mode
FOOT/DEF 25V AVtS | ner
amp,
B v harness ‘mmor ‘Continuity
VENT ov connecrar | TaTPess
. CnNectoT
tarminal p
Creck if voltage between terminal
auto amp. harness con- T Ne
nector terminals @ and 3 i3 Yes
&1 varies from approxi- ) No
mately 5V o approxi- @ e
mately 0V according to e —y
mode door position var- @ @ No
ies. L] No
Voltege @ No
=
@ @ @ Yo
Code No. ) @
ax a8V _ lok N.G.
ax 2.5V o X
5x T v Lepau' arness or cosnectar,
&% ov



TROUBLE DIAGNOSES — Auto Air Conditioner

Mode door motor
hartess connector
on {RHT)
gl 11 ¢
L
L o
SHATHMG

HE®W @

Aute amp, harness Mode dogr
motar CaRnecton

SHAAT4C

HE &

Mode door mator
Auto amp. harness harness connector (K9

connector (Wi} L el
I s
I E - A o® (LHD)
s ,=
af I'ﬂ = 3
L OR r,’/l_?_ o et
L (RHD
—
Q]
LY A
SHATDEC:

Diagnostic Procedure 18

SYMPTOM: Mode door does not move at all.

Head out seif-diagnosis result with CONSULT or perform

self-diagnosis STEFP 4 before referring to the following flow

chart.

CHECK FOR SIGNALS TO MODE |N.G.

CHECK QUTPUT OF AUTO AMF,

DOOR MOTOR.

% Set up “ACTIVE TEST™
mode with CONSULT.
Set up seif-diagnosis
STER 2.

Set mode door posltion as
shown in the foliowing chart
Check it approximately 10V
exists between mode door mo-
tor harness connector terminals
@& and @B for approximately 1.3
soconds every 10 seconds.

4

I;
L

'l?% Terminal

B | w
Mode door
position CoedeNe. |1 D)

GEF ax @ | @

VENT ) af | 7

io.x.
Repiace mode door motor. l

HA-154

»

(3% Set up “"ACTIVE TEST”

mode with CONSULT.
=, Set up set-diagnosis

STEF 2.

Set mode door position as

shown in the following chart. i

Check if approximately 10V *

exists between mode door mo-

tor harness connector terminais

@ and (8 for approximately 1.3

secands every 10 seconds.

@ .?‘{. Terminal
(5 No.
Madie door
position Code No. | (@D ;
DEF 3X @5 @
VENT 6X @y idy
3 l N.G.
]
Feplace auto i
amp. g
I —
v

Check continuity bebtween auto

amp. harness connector termi-

nal No. @), @& and maode door
motor harness connector termi-
nal No. @, &d respectively,

0K. l N.G.

Repair har- !
Ness or con- |
nactor. 1

¥

INSPECTION END




TROUBLE DIAGNOSES — Auto Air Conditioner

3
"

ME

=i

Comgrestor harness
connectar {712}

3

SHALIBG

HE

AL ralay harnass [ :]
cannector (§5) Vv

B —ee

SHA4TC
Compressor
harmess
&/C refay hamess ) CONNECLOr
connecter (I5) Q i ()
—== G G
(no
SHA41BG

AJC refay harness
connector (55 )

—

Gaw Teqf
=]

<l

Lowe-pressure

#witch harrass
T

conneetor (i

(i

LG/&

1|*_“

SYMPTOM: Magnet clutch
L

CHECK POWER SLIPPLY FOR

COMPRESSOR.

Disconnect compressor harness

cannector.

3"y, Seot up "ACTIVE TEST

5 / mode with CONSULT.
Set up self-diagnosis
STEP 2.

Set compressor as shown in the

foilowing chart.

Check I appreximately 12V ex-

ists between compressor har-

ness connectar terminal and

body ground,

ing flow chart.

@ Termingk Ng,
Compressor | Cods No.

| Body

O 83 B around

“ING.

Diagnostic Procedure 19

does not engage.

Perform Preliminary check 6 before referring to the follow-

.| CHECK A/C RELAY OPERATION. |

lo, K.

!E}eck magnet ciutch,

lu.e.

Aepiace magnet clutch.
Refer to COMPRESSOR -— Model
MJISI7G (HITACH! make),

"| Do approximately 12 voits exist
between A/C relay harness con-
nector terminal No. @ and body
ground?

i N.G.
¥

Disconnect A/C relay harness
connector.

OX

L 4 Note
Chack circuit continuity between 1
AMC relay harness connector fer-
miral No. ) and compressor
harness connacior terminal No.

@ .

D] ¥

CHECK POWER SUPPLY FOR
A/C RELAY.

Biscannect A/C ralay.

Bo approximately 12 volts exist
batween A/C relay harness con-
netor termanal No, &, & and
body ground respectively?

LG P LY .
GCHECK POWER SUPPLY CIR

lo.;{.'

CHECK A/C RELAY AFTER DIS-
CONNECTING IT.

{Refer to Electrical Components
Ingpectlan.)

N.G.
E—

oK
h 4

Eaconnect A/C reiay.

]

'

X
Ly

{Go to next page.)

BHALZ0G

HA-155

FCUIT,

{Refer to "POWER SUPPLY
ROUTING" in EL section and A/C
ELECTRICAL CIRCUT )

Rebiace AT refay,

Note:

If the result is N.G. affer checking
circult continuity, repair harness
of connaclar.



TROUBLE DIAGNOSES — Auto Air Conditioner

Diagnostic Procedure 19 (Cont’d)

Low-pressare
switeh harness
connector i

HE ®

PG o oY E@J
@I‘f:) harnass L
connectar

Leir LGB

¢

Turn ignition switch ON and

press switch.

¥

N.G.

Note

CHECK COIL. SIDE CIRCLIT OF
AC RELAY.

Do approximately 12 volts exist
between low-pressure swilch
harness connector terminal No.

NG |

h. A

Gheck gircuit continuity betwesen
AfC relay harness connector
termingl No. % and low-
pregsure harness connector ter-
minat No. &.

Note

1?

Check circuit continidty between
fow-pressure switch harness
connector terminat No. (3 and
E.C.C.5. contral unit harnass
connector terminai No. (8},

lO.K.

GHECK LOW-FRESSURE
SWITCH.
{Refar to Electrical Camponents

inspection.}
LN.G,

E Replace low-pressure switch.
L

SHA421C
: & and body ground?
E.LL.C.8. controf unit OK.
connector @ ¥
TANIT_[0] CONNEETOR m . Do approximately 12 volts exist
3 . G:)] between E.C.C.5. control unit
S‘;:%m'mh @ harness connector terminal No.
Honemy ¢3) and body ground?
o
"
A 0K
T ey
For terminal arrangement, refer to
Circuit Biagram for Quick Pinpoint Check.
SHA341C &
o]
! Low-pressure
E} switch conngetor
l CANIT I‘-"l CONMNECTOR ;l@ &
£.C.C.8, controt ¥
u:,“t connectar oR n -
(5 af Do approximately 8 to 9 valts
; exist between E.C.C.5. control
For terminal i . e .
arrangement _ unit harness connector terminal
refer 1o Circuit 2 No. @8 and Body ground?
Criagrarn for Guick Pinpoint Check, SHAILIC

NG

| CHECK E.C.C.5. CONTROL

l

E£.C.C.5 contral AJC switch [

unit connectar QFF Ir

f H

& [T |
T o

For tarminal arrangement, refer to
Circuit Diagram for Quick Pinpoint Chack,

SHA343C *

E.C.C.5. controd unit connector (F

@m

Auto amp. @ @

harness e 8

connector — -

For tarmingt arrange-
. L ment, refer to Circuit

Diagram for Quick
Pinpoint Check.

rriE

SHALZHC

lO.K.

Disconnect avte amp. harness

connestor.
P.K.

Check circuit continuity between
auto amp. harness connactor
terminal No. 33 and EC.CS
condrgl unit harness connactor
terminal No. 4.

PK.

. I Replace auto amp.

MNeode:

| o

{Refer 0 EF & EC section.)

If the result is N.G. ater checking circull continuity, repair harness or

connector.

HA-156



TROUBLE DIAGNOSES — Auto Air Conditioner

— @ Diagnostic Procedure 20

i} SYMPTOM: Air conditioner control switch panel illumination
does not come on.

Turn on light switgh, N.G. . Check iliumination control sys-

ConNactor Set tlumination control switch at tem. Refer to section EL.
- S @ the brightest position.
— Ej : Y

Switch unit harness

12l Check if approximately 12V

134 axists between switch panet har-

4 Gy j
Shad260| § NESS connector terminal No. (2

and 3.
lQK.
[ Repiace bulb. 1

HA-157



TROUBLE DIAGNOSES — Auto Air Conditioner

Sovireh unit harmess —— wae | Diagnostic Procedure 21
connictor 5 &i} SYMPTOM: Set temperature and ambient iemperature do not
o} I appear on display window,
[
E ik 1 @
Check if approximately 0.5 to &V | N.6. | Check if approximately 0.5 to 2V
on BRMY ' exist between switch unit har- exist between auto amg. har-
ness connector terminals Ne. ness connector erminals
2 a8 and 6. and 9 .
lO.K. OK. L NG.
SHA4TC
Ragplace switch unit. Replace auio
Y i amp.
Auto amp, harngss 9
connector *
i @ Repair harness or connector
ttial {terminal No. 48, 2.
O V]l
L \i—’ ?:
L
SHAQ2BG

HA-158



TROUBLE DIAGNOSES — Auto Air Conditioner

..

Switch ynit harness
connactar {pE)

HE

Auto amp. haroess
COnNnNectos @

G

beep.

Diagnostic Procedure 22
SYMPTOM: When air conditioner switch is operated i does not

Bo approximately 12 volis exist
betwaen zir conditioner switch

unit harness conrector tarminal
No. D and @7

lo‘x.

N.G. .| Replace air conditioner switch

Bo approximately 12 volts exist
between auto amp. harness con-
nector terminal Ne. (9 and @7

lolk,

N.G.
I

Repair harness or connector
{terminal No. (B}

Check switch panel.

L g L

Refer o Elactricat Components

Inspection,
lO.K.

SHA430C]

\ Replace switch pansi.

HA-159

NG. ' Replace auto amp.

-




TROUBLE DIAGNOSES — Auto Air Conditlioner

Diagnostic Procedure 23
Switch uhit harness &D SYMPTOM: Figures of set temperature and ambient tempera-
connecior ture o noi appear on the display window and
7 L @ Indicator lamp (L.E.D.} does not come on.
f , jis|1? E
o ; ist IN.G. | i
iy W Do approxm"nately “|2 volts axist » 0o approximately 12 voits exist
between switch unit harness between auto amg. harness cof-
o & connactor tarminal No, 42, (8 nector terminai No. 18, 4§ ang
J and 37 @2
SHALZIC 0K LO'K' lNG
= COMMEL T Repair har- fAepiace auto
Aute amp, harress H3 G} @ ness of con- amp.
connector nector -
- (Terminal No.
f ] 16 @, 68 and
falis {7 133
4 Z
A A B ! D
. Check switch unit. N.G. | Measure voltage between aute
Refer 10 Electricai Comgonents amp. harness connecter fermi-
inspection. nal No, (&, (&), 48, 43 and 3.
OxK
E Termingt No. foitage
® P {approx.)
1.0V
b 4
‘ Feplace switch panel. E .68
i : @ | @ 08V
[ LI.1 18]shon * : o OV {Light OFF)
LT i T @ 12V {Light ON}
Switch unit harness
connector o
Shadsae lO.K. lN,G.
- Repair har- Replace auto
ﬁ DIRRECT @ ness or con- anp,
necior
{Terminal No.
o @, @, 9,
fi 'EI’ a5 and &)
.
1holele [
1? | |
Auto smp. harness DO
ar/w {_ kennector _J

SHAGIAC

HA-160



TROUBLE DIAGNOSES — Auto Air Conditioner
Diagnostic Procedure 24
. @ SYMPTOM: Switches do not work.
m:,i::g:“ Parness Check swich pansl. ﬂ’tﬂeplace switch panel,
Refer {o Eiectricai Components
!/ Inapection,
QK.
REEE I
[RSL‘L-" 3 [Q I| {1 check continuity between auto | N.G. .,‘ Repair harness or connector. ‘I
% — amp. harness connector termi-
nal No. (1) - (8 and switch
pans! harness terminal No. ()
« {8} respectively,
lO.K_
Aytd amp, barness
cennector N & o I Repiace auvic amgp.
o A
] 7%
(LT Telehs
1&’,
a
SHALISC

HA-161



TROUBLE DIAGNOSES — Auto Air Conditioner

Blower contrel
amp. harness e T
canpecTor a‘ e

SHALIG

Diagnostic Procedure 25

SYMPTOM: Blower motor operation is malfunctioning.
Perform Preliminary check % before referring to the of

]
flowing flow chart.

CHECK POWER SUPFLY FOR
FAN CONTROL AMP.

Bao approvimately 12 volts exist
between fan controi amg. har-
ness connector terminal No. &

Blowar centrol
Fmp, harnesg
CONNBCLOr (W}

AEE

1 BHA45GC

and body ground?

MG

.| CHEGK POWER SUPFLY FOR

| BLOWER MOTOR.

Do approximately 12 volts exist
between blower motor harness
connector terminal No. € and
pody ground?

oK.

B v
CHECK BODY GROUND CiR-
CUIT FOR FAN CONTROL AMP.
Does continuity exist between
fan control amp. harness con-

nector terminal No. @ and body
ground?

Mote

[ox.
¥

C
Hiower control
amp. harness v -
connector {M7) e e
3668
L L= ]

SHAASIC

CHECK OUTPUT OF AUTO AMP.

Set up ~“ACTIVE TEST"

mode with CONSULT.

Set up seH-diagnosis
FEht STEP 2.
Measure voltage acress fan con-
trot amp. harness connestor ter-
minais No. 3§ and .

Rlower motor

harness cannector

® —
%\j iiR

®

SHA4S2C

Me &
Blewwtr cortrol
amp, harness

connector @

Blower motor
harness connector (53)

G

] L

Il

Ferminal
= @ No. Voltage

Blower | Ao b
mutoe Ceache v}
vol tage Na. (GRS

v}

4 x3 i.2

6 ¥4 : 1.3

q x5 @ @ t4

12 * b 1€

lo.x.

J| Replace fan control amp. ]

SHA4SIC

HA-162

O.K. f.@.
{8)

{Go to page after next}
¥ Note
Check circuit continuity between
blower motor harness connector
terminal No. #) and fan control
amp. harness connector tarmi-

nal No. &.
lO.K.

CHECK BLOWER MOTOR.
(Refer to Electrical Components
inspection.}

N.G.

v

Replace blower motor,

@®

{Go to next page)



TROUBLE DIAGNOSES — Auto Air Conditioner

Blgwer coantrol

amp.

harness

conmector

HE)

=

Dl

@

SHAAG4C

AE

(k2

Aigtey amp. harness
connecIor (M

"

516

Diagnostic Procedure 25 (Cont'd)

?
E Set up "ACTIVE TEST" | NG I cHECK FOR OUTPUT OF AUTO
mogde with CONSULT. AMP.

Set biower motor voltage
at 9 volts
@ $et up sell-ciagnosis
STEP 2. Set code No. in
X5.
Do approximately 12 volts exist
betwoen fan contro! amp. har-
ness connector terminal No. 86
and @7

0K

4
I Replace fan control amp.

|

&

SHA485C

Auto amp. harnees

conneciar

_f:‘l_Lmr.,,

FLEIR

N EiR

CHECK FOR FEEDBACK SIGNAL
TO AUTO AMP.

Discornect fan contro amp. gon-
nector only.

Do approximatety 12 voits axist
between auto amp. harness con-
nector terminal No. 37, 4 and
body ground?

SHA486C

HA-163

Set up “ACTIVE TEST"
L/ mode with CONSULT.
Set up self-giagnosis
STEP 2. Set code No. in
between auto amp. harness con-
necter terminal No. 8 and body

Set blower motor voltage
X5,
ground?

at 9 valts
Do approximately 12 volts exist
NG,

oK.

¥

[ Repair harness or connecior

NG i
!l Repair harness or connacior

Q.K. .i Replace auto amp.




TROUBLE DIAGNOSES - Auto Air Conditioner

Diagnostic Procedure 25 (Cont’d)

Biower retay v
e €
cannecton
84
- SHASIEC
Blower relay o CONMELT
e (A€
connectar i

Sl
aj

(@
n
CHECK POWEH SUPPLY FOR N.G. | Check power supply circuit.
BLOWER RELAY. {Refer to “POWER SUPPLY
Do approximatety 12 volis exist ROUTING'' in EL section.)
between blower relay harness
connector terminal No. &, @s
and body ground?
px
Do approximately 12 volis exist |{N.G.

between biower relay harness
connector terminal No. & and
body ground?

Chack voltage between blower

b

refay harmess conaector termi-
nal No. @ and body ground is
tess than 1.5 voli.

Jok. l OK. N.G.
h 4

Check 124 fuse at fuse block. Replace

Refer to “POWER SUPFLY biower relay.

ROUTING™ in EL section and

AMC ELECTRICAL CIRGUIT} + Note

SHALSHC
COMNECY
—" F 3
harness
connector @
B SHASITC
E DALY
Ayie amp. harness Blowe: relay
connsctor CONMRGIOr
5

TEHECT

&

(2]

ﬁ@‘%

SHALBGC

Note:

Does continuity exist between

blower relay harness connector
terminal No. & and auto amp.
harness connector terminat No.

.
:

Replace auto amp.

If the result is N.G. after checking circult continulty, repalr harness or

connector.

HA-164



TROUBLE DIAGNOSES — Auto Air Conditioner

' Elaectrical Components Inspection

TEMPERATURE SENSORS

After disconnecting temperature sensors harness connector
measure resistance beiween ierminals of each sensor, using
the table below.

Temperature °C {"F) Resistance ki
e Ambignt —40 {40} 21055
sensor
connecter =35 (=31} 146.86
Srifasec 30 22} 102,97
-25 [-13} : 74.63
—20 -4 54.28
—15 {5} 39.97
—10 {14} 29.77
-5 (23} 22.43
0 {30 17.07
5 (41} 1311
E 10 (500 10.18
SHA437CE
15 {58) 7.96
IN-VEHICLE SENSDOR LOWER 50 (68) 820
AND FLODOR DUCT SENSOR :
= _ 25 (77) 5.00
L, . Aspirstor and
in-vghicle sensor [LWRI 3¢ (B6) 4.0t
35 (85) 3.24
40 {104) 263
45 {113) 215
50 (122) 177
55 (131) 1.47
B0 {148) 1.22
85 (149) 1.02
70 {158) 086
75 {167} 073
80 {178) 0.62

DEFROSTER DUCT SENSOR
Daaf duct

HA-165



TROUBLE DIAGNOSES — Auto Air Conditioner

Electrical Components Inspection {Cont’d)

VENT DUCT SENSOR

Vm; dict L.H,
Vet duct
sensor ~’//
- - =]
— o A&
SHA4LDC
SUNLOAD SENSOR
Measure vollage between terminals @ and @& at vehicle
harness side using the table below.
input currant mA Cutput voltage (V3
0 5
(R 4
0.2 3
a3 2
04 1
s i
Auto amp. haroess

fonnector @
o When checking sunload sensor, select a place where sun

shines on it directly.
[EE)
LLLI EENE]
LI i |

SHAL1C

MODE DOOR MOTOR

Check to see if motor rotates when 12V is appiied across mode
door motor connector terminais No. & and No. §3.

Terminal No. )
@ % Mode door operation
= & VENT — DEF
= (=] STOP
& & DEF — VENT

Check to see if mode door P.B.R. resistance is varied according
1o mode door position, as shown in the following table.

Mode door position Resistance betwaen terminal
No. 48 and &
DEF 3k
FOOT/DEF 1.6 k)
B 0.7 kX
VENT 1:4]

HA-166



TROUBLE DIAGNOSES — Auto Air Conditioner

Electrical Components inspection (Cont’d)

AIR CONDITIONER SWITCH UNiT

s
v eED @ Check the resistance between swilch unit connector terminals
| as follows:

Switch condition Resistance
// # Switch ﬂ"“{\:} Press Less than 5000
- Connactor {37 ;
[i ] ol
IE

Free I

Example:
When Auto swilch is pressed, the resistance between terminal
No. (1} and @ i iess than 500Q.

SHA442C]

BLOWER MOCTOR
s Refer o page HA-92.

RELAY
o Refer to page HA-93,

LOW-PRESSURE SWITCH
+ Hefer lo page HA-8J.

HA-167



SERVICE DATA AND SPECIFICATIONS (5.D.S5.)

General Specifications

COMPRESSOR LUBRICATION QIL
HITACHE make HIFACHI make
Model MISH70 Model MIS 70
Type Swash plate Type BUNISO 5GS
Displacement cm® {cu in)/Rev. 170 (1037 Capacity
) mé {img fl o2}
Cylinder bore x stroke
rm {in) 40.G x 22.6 (1.575 x 0,830 Tolal in system 150 (5.9
. ) Clockwige Amount of ol which can be
Birection of rotation {Viewed from drive end) drainad Approx. 120 (4.2)
Drive bedt Poly ¥ Ccmpressor {Service parts) 150 (5.3)
tharging amaunt
REFRIGERANT
Type R-12
Capatity kg {Ib)

ENGINE IDLING SPEED {When A/C is ON.)

VGDE angine modet

0.85 - 0.95 {1.87 - 2.08)

VGIODETT engine model

0.75-0.85 (1.85- £.87)

inspection and Adjustment

* Rafer to EF & EC section.

BELT TENSION

& Refer to Checking Drive Belis (MA section).

COMPRESSOR
Modet MJSTT0
Ciulch disc-puiley clearance 05-08
mm {in} 19.02¢ - 0.031)

HA-168



