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When you read wiring diagrams:
¢ Read Gl section, “HOW TQ READ WIRING DIAGRAMS”.

IN TROUBLE DIAGNOSES",

# OSee EL section, “POWER SUPPLY ROUTING” for power distribution clreuit.
When you perform trouble diagnoses, read Gl section, "HOW TO FOLLOW FLOW CHART
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AIR FLOW AND COMPONENT LAYOUT — Manual Air Conditioner

Air mix door {Il)
Abr miy, deor (I}

Air Flow

% .. To vanlilgtor
- TO HGor
&) ... To gefroster
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dpmm : Air passed through heater core

€1 ; Air 7ot passed through haater core
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AIR FLOW AND COMPONENT LAYOUT — Manual Alr Conditioner

Air Flow {Cont’d)

AIR DISTRIBUTION RATIOS
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AIR FLOW AND COMPONENT LAYOUT — Manual Air Conditioner

Component Layout

Dafroster duct ;
Side deiroster duct

/ ) &
@ — Heater uril :

Coaling wnit

Side defroster duct

Sida vant duct
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DOOR CONTROL — Manual Alr Conditioner

eoar link

intake door rod

Intake
door lever

Holkdor

SHASRC

Control Rod Adjustment
MODE DOOR

1.
2.

D h B L2

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 o ACC,

Turn VENT switch ON.

Attach mode door rod to side link rod holder.

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

INTAKE DOOR

WDt h

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 rod In REC position and fasten intake door
rod to helder on intake door lever,

Check that intake door operates properly when REC switch
15 turned CN and OFF.

HA-5



DOOR CONTROL — Manual Air Conditioner

Air mix doar

.......

SHAgO0aC

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 N 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 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 doors 1 and Hl are

at full-coid position, and fuil-open position when air mix doors |
and {I are at full-hot position.

HA-B



HEATER ELECTRICAL CIRCUIT — Manua! Air Conditioner

R.H. PRIVE MODEL

Wiring Diagram
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PRECAUTIONS

PRECAUTIONS FOR THE HANDLING OF REFRIGERANT

Gaggies ¢ Always wear eye proteclion when working around the
system. |

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

® Keep refrigerant 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.

AHACE| o Keep refrigerant away from open flames because poison-
ous gas will be produced # it burns.

& Do not increase can temperature beyond 40°C (104°F) in

Gloves charging.

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

CAUTION:
® Do not use steam to ciean surface of condenser or evapo-
/ rator. Be sure to use cold water or compressed air.
\ * Compressed air must never be used to clean a dirty line.

HHAZE

Avord Open Flame

> 7

-

AHAZEZE

MNao Dhiregt Heal
eart Contaier

HEHAZE2E

¢ Do not release refrigerant into the aimosphere.

RHAETER
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PRECAUTIONS

Vaive press point ® Do not use manifold gauge whose press point shape is
ditferent from that shown. Otherwise, insufficient evacuat-
ing may oceur.

N.G. u SHADISA

¢ Do not over-tighten service valve cap.
o Do not allow refrigerant to rush out. Otherwise, compressor
oil will be discharged along with refrigerant.

HA-8



PRECAUTIONS FOR REFRIGERANT CONNECTION

SHABGGA

SHafR

Apply D-ring
COMPrestor oil.

N.G.

M.G.

0.K.

Do not apply
COMpressor oil,

P

knflated porrion

SHABBTA

Yy (T

L3
$ox NG U

SHABBRA,

WARNING:

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

CAUTION:

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

Do not leave compressor on lis side or upside down for
more than 10 minutes, as compressor ofl will enter low
pressure chamber.

When connacting tuhes, always use a torque wrench.

After disconnecling fubes, plug all openings immediately to
preveni entrance of dirt and moisture.

Always replace used O-rings.

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

O.ring must be closely altached to inflaled poriion of tubs.

After inserting tube into union until Q-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
{3 found, disconnect that line and replace the O-ring. Then
tighten connections of seal seat to the specified torque.

HA.ID



PREPARATION

SPECIAL SERVICE TOOLS
MJIS170 model

*: Special tool or commarcial eguivalent

Tooi name
Tooi numbar

Description

Chitch dise wrench Ramoving shaft nut and clutch disc
Kvaa412302

Clutch dise puller Remaoving clutch disc
KVOO4CE7R0

Shaft handla sockat Rotating compressor shaft
KV89412329*

Shaft seal remover Hemoving and installing shaft seal
Shaft seai instatler
KV39403042

Shaft seal pilot
KVO3403041*

Installing shaft seal

- Alien socket

o).

&
s .

e

Removing rear cover

Cylinder head remover
KVoa4C5785*

Removing rear cylinder head

HA-11



PREPARATION

Tool name
Tool numbar

Bescription

Qil separator kit
KVOR4A08600

Separating cil from refrigerant

KVOu2C 5079
Adapter conneclor A
(1, KV992C5081
Adapter connector B
{2y KV392C5082

Using separate oil

Charge nozzle
KWV904C 1552

Charging refrigerant inte compressor

Blind cover set

KVRE4C 4548

Bling cover

(I Kv994C4531
Gasket

@ KVOa4 4532
Gasket {lIseless}

@) Kvon4Cas3s
Gasket (Useioss)

&) KV094C4534
Boit

(5} Kv99404559

{0.391 39

.4

Linit: mm find

Blind cover
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RECOMMENDED TOOLS

PREPARATION

Service Tools

Tool name

Description

Manifoid gauge
(3-valve type)

RHAEDE

Charging hose
(Four)

]

Rischarging, evacuating and charging
refrigerant

Discharging, avacuating and checking
refrigerant

Charge valve

Adapter valve

[ischarging and charging refrigerant

RHASTIE

Two oleces on gach high
pressure and low oressure ling

Thermometer

&=

AHAB74B

Evacueting and charging

Checking temperature

Vacuum pump

Evacuating refrigerant

RHAS7ER
Joint adapter Charging refrigerant
(T-type} ‘ }
ARHASTGHE

HA-13



Tool name
Gas leak datector

Description

PREPARATION
Service Tools {Cont’d)

Charging refrigerant leaks

Charging eylinder

Chacking amount of refrigerant and
charging refrigerant

 AHAGTBE
Weight scale \ Checking amount of refrigerant
J
[ lale
i
RHAL78D

s

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

HA-14



f.ow pressure
compound gauge

High prassure
comMpound gaugs

Low pressuro
valve cock

8lind pluyg

~lnner valve

¥ m
MCarporated Vaeuu

vilve cock

gtind
piug

Canter jpint |A}:
Lise for evacuating,

High prassure side joint {B):
Connect 1o high pressure side service valve
of refrigerating system,

Low pressure side joint (C):
Connect 1 low pressure sige service valva
of refrigerating system.

Rafrxgerant joint (D}
Use for charging refrigerant,

RHASA0S

{straight end}

Packing

RiHALEIE

PREPARATION

Service Tools (Cont'd)
HANDLING METHOD AND STRUCTURE

Manifold gauge

The manifold gauge is used to measure the operating pressure
accurately in the high pressure and low pressure lines of the
refrigerating system.

The high pressure gauge measures from -101.3 kPa (—1,013
mbar, —760 mmHg, -29.92 inHg} to 2,942 kPa (29.4 bar, 30
kg/em?, 427 psi), and the low pressure gauge measures gener-
aily from —101.3 kPa (-1,013 mbar, ~760 mmHg, —29.62 inHg) to
1,471 kPa (14.7 bar, 15 kg/em?, 213 pPsi}.

CAUTION:

& When installing the gauge to the refrigerating system, use
utmost care not to mistake high pressure and iow 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 lighten the high pressure vaive, ow 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 codad to prevent
wrong connection.

Bed

Yallow

High pressure tine hose

Low pressure ling hose

Refrigerant canister hose Blue or green (with valve cora)

Vacuum pump hose

Blue or green

CAUTION:

¢ Check each hose for cracks. If found, discard the hose.

e Do not use any hose if bulges are found,

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

HA-15



PREPARATION

Handle is fully tumed clockwise ;

Charging hose Handie

conneciing port

. B MNegdle
Dise Packing

Service
canister

Refrigerant
flow stops,

Refrigerant

flows out.
RHASAZH

Toint adapter Hoze: Blue {green)

RHASEIE

RHA5B4E;]

Service Tools {Cont’d)

Charge valve

The charge vaive is used to charge the refrigerant into the
systemn from the service ¢anister through the gauge manifoid.
Attach this valve to the head of a service canister by screwing
it on. Then turn the handle clockwise te 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
retract the needie, and then attach the charge valve 1o the
service canister. Note that leakage will oceur if the charge
vatve is atlached to the canister without retracting the
needie,

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

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

Connecting ¥-joint adapiter

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 counterclock-
wise, and attach the valve to a refrigerant canistar.

2. Gonnect 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 vaive core end of the charging hose to
the manifold gauge.

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

HA-16



Doens

valve

Connect to
tharging hose

- Dn-vehicle service

ARASESE

Biind 0 to —29,
£lug

Hose

Connacting nipple /

— O to —101.3 kPa
G te —1,013 mhar,
fi to —-760 mmig,

o il

92 inMHg)

RHASHER

Gas sampling
Detecting section ]r

Power pilor lamp

"LE.C. lever mator

Frobe
\ : Bariery cap

L

f ]; Handling instruction
[ “Gas narne pigte

/ Fowaer fsensitivity selectnr switch

adapter

HHAZIOE

PREPARATION

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 hase can be prevenied.

1. Before connecting the adapfer valve 10 the on-vehicle
service valve, turn the adapter valve handle fully counter-
clockwise to retract the pin.

CAUTION:
Check the packing for any sign of deterioration or cracks. If any
abnormalily is found, replace the packing with new.

2. Connect the charging hose to the adapter vaive.

Turning the handle clockwise will cause the on-vehicle service
valve pin to be pushed open by the adapter valve pin, thus
opening the refrigerant passage.

Turning the handie counterclockwise witl close the passage.
Befere removing the adapter valve from the on-vehicle service
valve, be sure to fully turn the handle counterclockwise to shut
oif 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 1he vacuum pump to see that the vacuum pump capacity
is greater than -100.0 kPa {~1,000 mbar, —750 mmHyg, -29.53
inHg).

Vacuum pump performance check procedure

1. Connect the vacuum gauge to the system.

2. Run the vacuum pump, and check to see that the needle
pointers of the gauge manifold and vacuum gauge move
smoothiy, indicating a similar vaiue.

3. Alter running the vacuum pump for two or three minutes,
read the vacuum gauge. The measured value indicates the
VACUUM pUMpP capacity.

(as leak detector

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

HA-17



PREPARATION

Service Tools (Cont'd)

Type

Detection ability

Features

Hatide torch

200 g {7.05 oz)fyear {thin graen}

e Low price

» Low sensitivity

#» Less safe because of the use of flame
for detection

Bischarge type
{Suction type)

4- 50 g {311~ 1.78 oz}fyear

& Easy handling

& Medium sensitivity

& Each point needs two or more
saconds for detection.

Electrical
Fositive ion

amission type
{Suction lype)

2 g {0.07 ozWyear

# High sensitivity

» High price

« Warm-up time 15 needed because a
heater is incorporated.

Cther simple checking method:
Change in vacuurs when evacuating

1T kg (2 Ib) month; if 13.3 kPa

133 mbar, 160 mmHy, 3.94 inHg)
change in vacuum is detected in 15
nHnutes.

» Can be used easily in refrigerant
charging operaticn.

# Detection ability is vary low with
vacuum gauge in gauge manifold.

# |Leakage inspection of

a refrigeration system needs a

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

defected amount.

¢ [Insufficient cooling may be felt if leakage exceeds 150 to

200 g (5.29 to 7.05 oz).

Temperature gauge
humidity.
_ Etched-stem
H WPH'
Wet and dry butb thermometer
hydrometar AHASDOE
MZ BUIE Scale
' the refrigerant is charged.
(wlalal
[ =2 ' EEE%
oQo
Lod [/
fi-'lﬂeight H:E'IIEHH ASAtE

HA-18

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

Measure the weight of the refrigerant to determine how much



PREPARATION
Service Tools (Cont’d)

Charging cylinder

The charging cylinder is used to correctly measure the amount
of refrigerant {0 be charged.

Features

e With the charging cylinder, the operator can measure
correctly the amount of refrigerant to be charged into the
system.

¢ Change in the refrigerant volume due to a change in
temperature and pressure can be supplemented, and this

o ensures correct charging of refrigerant.

nnect i -

manifold [ et CAUTIONS:

gauge. ¢ Never attempt to carry the charging cylinder containing

' = refrigerant.

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

¥ refrigerant will be released inte the atmosphere.

\‘ — | nfet valve ¢ Do not expose the cylinder to the direct sunlight.

Suthit vaive ¢ Do not overcharge the refrigerant so that i exceeds the
maximum limit of the cylinder.

& Do not charge the cylinder with more refrigerant than Is

ARHAGT4D needed.
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EVACUATING, CHARGING AND CHECKING

WORK PROCEDURE

Refrigerant Charging Procedure

In service A/C systemn

Repiace parts or repair.

New A/C system

fnstall the A/C system,

‘

fnstal| the service tools.

.

Evacuating

Run pump far over b minutes,

‘

Checiding airtightness

M.G.

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

i 0K

Evacuating®1

Rur pump for aver 20 minytes.

:

Charginig

Charge approx. 200 g {7.00 oz}
refrigerant from low pressure
side {with engine shut off},

.

Preliminary refrigerant leak check

N.G.

*| Repair,

} oK

Charging

Charge a specified amount of
refrigerant from low pressurs
side. Keep engine speed below

1,50G rprs.
'

Checking refrigerant leaks

N.G.

i ox

Checking emount of refrigerant

Start enging, end check aher
increasing engine speed to § 500

to 2,000 rpm,
'

Check operation of A/C system,

:

Remove saryice 1o0is,

LIse care not to allow refrigersant

to leak out when remaving.

Make sure that retrigerant remain-
Ehg i Servict canister i3 not leaking.

HA-20

“1: Working operation depends upon the
perfarmance of the pump and the
weather,



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

Adapter valve
i Confnect sarvice EI
._h""h'-.____‘ valve ow and hfﬂh.

o

Charging ~High pressure 3

hose ‘sErvice valve o (V™ T
fyatlows Ao T \.
grean) = Jr

of

onnect

melzigerant
tontaingt

feharging cylindar).

o T '”fp--
o S /
T ———

:-::;r_j ManifnldgTaEé:\ ‘"ﬁa //
8 /]
(B .l

_. f' ' f ﬁ‘f —
4 T ; !

T-type jolnt adeper

*1. If213.6 kg {3 b}
container of refrigerent is
used 8 weight scale wil

Hefrigerant he needed.,

CONtathar This scale is to detgrmine

e the amcunt of refrigerant

Connect
marzifeld
gauge,

- Refrigerant that is usad.
*2: Transfer refrigerant from
Connect a 13.6 kg {30 Ib} can-
manifold taiher 1o g charging

T Ty——

eylnder, and maagure the
amount of refrigerant_

GAUGE,
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EVACUATING, CHARGING AND CHECKING

RHASR3B

kPa b, HiriHg, iaHg)
10t 4
L3 = O
T, EAromeaspdseric preaauss )
881
i —

Fragsure
] C O |

Wactm

210,09 ———

L A B S N B N i
S0 Llon
(122
Tempergiume *- 7y
Baiding pering ol wearer and pregsure

Evacuation

Why evacuation is needed

When installing a car air conditioner, it is essential to com-

pletely remove air and water from the inside of the refrigeration

system beferehand. This progess is called evacuation. If the air

conditioner is cperated without completely removing these

substances, the following abnormalities may result.

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

¢ Moisture recirculating together with the refrigerant through
the refrigeration systemn freezes at the port of the cold
expansion vaive. This impedes the normatl refrigerant fiow,
thus lowering the cogling efficiency.

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

CAUTION:

¢ When installing an alr conditioner in the vehicle, the pipes
musi be connected as the final stage of the operation. The
seal caps of the pipes and other components must not ba
removed unti their removal is reguired for connaction.

« Before installing any air conditioner component that has
been stored In a cool location to a vehicle that has been
exposed to the hol sun, leave the component as it is for
some Hime in a hot location with s seal cap unremoved.
This stap is necessary to prevent condensation of moisture
inside the cold component.

e Thoroughly remove moisture from the refrigeration system
before 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 point lowers with the atmospheric pressure.
This characteristic of water is utilized 1o purge it from the
system. The pressure inside the refrigeration system is lowered
DYy a vacuum pump s¢ that water can evaporate at a normal
temperature, The water vapor is then discharged to the culside
{ogether with the air.

HA-22



EVACUATING, CHARGING AND CHECKING

Fvacuation (Cont’d)
Yacuum pump

The degree of evacuation greatly aftects the cooling capacity of
the air condilioner and the service life of the refrigeration
system components. However, use of a vacuum pump having
insufficient capacity results in prolonged evacuation. it is nec-
assary 10 use a vacuum pump with a sufficiently large capacity
anc also to maintain the pump to ensure its original pumping
capacity,

EVACUATION PROCEDURE

|| [ I....c: MMMMMM

82 Leave as is for &g &7 B |

E %E 5t 10 minutes. < % DK, 2f | Charging of I

EEE E% = 3 EEE >i refrigeran |

i EE = GEE 1 Jf

N.G.
Repair. k
!
RHASDSE
o orassure Compressor | 1. Compietely tighten the iow pressure and high pressure
gauge ", BE —hagh persure gauge adapter valves,

AT : . Tightening of the valves opens the service canister valve.

T ceanasenaet 2. Qpen the high and low pressure valves and vacuum pump
valve of the gauge manifoid.
3. Run the vacuum pump.

Low gregure valve
ehoset  {learics cani
Eﬁ'uhaﬂ;ing wil

.

High pregfube valve
{open)

Soewace  Waruum WAHELLAT DU vabve

camt  pump HHAMNSE

4. Perform evacuation for more than five minutes to stabilize
| the vacuum inside the system. Check to ensure that the iow
pressure gauge indicates —98.6 to —101.2 kPa (<986 to —1,013
NN mbar, ~740 to -760 mmHg, ~29.13 to —29.92 inHg).
i~1013miwr, | 2 Shut off the high and iow pressure vailves and vacuum
—760 mmHyg, pump valve of the gauge manifold.
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EVACUATING, CHARGING AND CHECKING
Evacuation (Cont’d)

High pressure
gaugE

haerfls

retyrn %
not

al lowesrt,

Low pressure
gauge

it,
Low pressurs
vatve cotk
(L0} (cipse} \

Tolow | To Ta high
pressure VACUUIM  pressire
smrice / PUME  service
velve f vaive
Vacuum pumg vatve Hllah pressure
cock {close) valve cock
{H1] (ctose)
HHASSAR

CHECKING AIRTIGHTNESS

1,

shut off the high and iow pressure valves and vacuum

pump valve of the gauge manifold, and leave the system as
it is for 5 to 10 miputes.

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

If any reverse movement is noled, 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) in 10 minutes, the refrigerant in the system will be
exhausted in about one month,

MAINTENANCE

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

W
Leak from pipe joinis Leak from gauge manifold

» Contaminated, damaged, or de-
formed Q-ring

® No cil applied when connecting
nipe

& Excessive or insufficient tighten-
ing of pipe joint

» Maituncticning hose

» improper instaation of gauge
& Malfunclioning valve

o Maliunctiening packing

EVACUATION

it no abnormality is found during the airtightness check, perform
evacuation again for more than 20 minutes.

1. Hun the vacuum pump.

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

3. Evacuate for more than 20 minutes.

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

Charging Refrigerant

Procedure

Refrigerant charging

Low MHEsIre Deeuny r----IIIH
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Lo prasxuce v
open] M
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| 1 FCEE 5 - 2c 858 1|} 1 6% )
! f Qo a & .E E P aw o i I y
b b \-._..-f
{Shut off engine. | {Run engine at
1.500 rprm or $ess, |
NG. |
Repair. ' % A5,
RHAS94H
P — PRELIMINARY CHARGING PROCEDURE

2
i

Sernck canistpr mom.
clutrae valve open
TATVLER TSR
[Hal? the armcyng
ol 3 nister

ot [0 S S

To ecairisor

= Hegh pressore walwe |Ciodacti

3 e

VAot pTt paump

RHAG)E

This operation is performed to check the refrigerant leakage
and to protect the compressor.

1.

Tuirn the charge valve handle to open 2 hole in the service
canister to allow the refrigerant to flow through the gauge
manifold.

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

3. After charging approx. 200 g (7.G5 oz} of refrigerant, shut off
the iow pressure valve.

CAUTION:

¢ The refrigerant charging operation must be performed aiter
shulting off the engine. if the compressor is operated with
an insufficient amount of refrigerant, the compressor may
seize up due to a lack of return o! the compressor oil.

® Do not shake nor hold the refrigerani canister upside down,
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EVACUATING, CHARGING AND CHECKING

Gas leak detector

To pipe joint

HHABLIE

?}EEE Weight
i gggﬁ scale
Cao
==
FHABDIE

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

1. Make sure that the gauge manitold valve is ¢closed.
2. Check for refrigerant ieak from each connector in the
system using the leak detector.

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

CHARGING REFRIGERANT

1.  Make sure that the valves of the gauge manifoid are cicsed.
2. Start the engine, and run the compressor.

3. Slowly epen the low pressure valve of the gauge manifold.
4. {harge the specified amount of refrigerant,

The charged amount ¢f refrigerant can be delermined by
subtracting the weight of the canister measured after charging
trom its weight measured before charging.

WARNING:

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

CHARGING REFRIGERANT WITHOUT USING T-JOINT
ADAPTER

If the service canister used for charging is empty, repiace the

canister with a new one, and proceed as foliows:

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

2.  Shut off all the valves of the gauge manifold.

3.  Disconnect the charge valve from the emptied canister, and
attach it to a new service canister,

4.  Run the vacuum pump, and open the vacuum valve {center)
of the gauge manifold to purge air from the inside of the
hose.

2. Run the vacuum pump for approx. 30 secomnds.

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

7. Unseal the new canister, and open the charge valve.

8. Open the low pressure valve to charge the refrigerant into

the system.
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EVACUATING, CHARGING AND CHECKING

Charging Refrigerant — Charging cylinder
WORK PROCEDURE

0 I B 1OE
E‘ | -k
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g3 Sampe i F e T
! E% | ?é?%g :Eg; : 3 |
25, 5345y EE &
Lo | -t
HHAGFRE

RHAET7B

Install the charging cylinder correctly to the vehicle.
Reter fo “SETTING OF SERVICE TOOLS" in "Refrigerant Charg-
ing Procedure".

PRELIMINARY CHARGING OF REFRIGERANT-1

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

2. Slowly open the outfet valve of a refrigerant container {13.6
kg (30 ibj].
3. Slowly open the inlet valve of the charging cylinder.

The refrigerant will flow into the sight glass of the charging
cylinder as the valve is opened.
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EVACUATING, CHARGING AND CHECKING
Charging Refrigerani — Charging cylinder (Cont’d)

YVent vaive
{slowdy cpen)

. o
Sighz
niass

HHAE?’EEE

BHAGBB

RHABEDE

4. Slowly open the upper vent valve to release pressure from
the ¢harging cylinder. While doing so0, continue charging
until the required amount of refrigerant is reached.

The refrigerant volume changes with the temperature and
pressure, It is necessary to charge refrigerant with a littie more
than the reguired amount {indicated on the sight glass).

Refer to the CAUTION label attached on the vehicle, or {0 the
Service Manual.

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

6. Turn on the heater switch (the charging cylinder i1s provicged
with a heater,)

The refrigerant charging time can be reduced by heating the
refrigerani 1o increase its pressure. In this case, do not allow
the pressure in the cylinder {6 rise higher than 1,030 kPa (10.30
bar, 10.5 kg/em?®, 150 psi). {If pressure rises above this level,
turn off the heater.)

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

EVACUATION AND AIRTIGHTNESS CHECK

Refer to "EVACUATION and "CHECKING AIRTIGHKTNESS' in
“"Evacuation’.

SETTING OF FLOW METER

1. Rotate the charging cylinder main body until the scale for
R12 is at the correct position on the sight glass.

2. Read the charging cviinder pressure gauge.

3. Rotate the charging cylinder s¢ that the scale of the
charging cylinder agrees with the pressure value indicated
on the pressure gauge.

4. Open the outiet valve of the charging cylinder.

HA-28



EVACUATING, CHARGING AND CHECKING
Charging Refrigerant — Charging cylinder {Cont’d)

Sight

glass

Referigerant level
before charging

Specified amount
of charge

i -

Refrigarant lavet
after charging

RHABB1H
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EF 17T 11
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F T TP T T T

- Sight
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CALCULATING CHARGING AMOUNT OF REFRIGERANT

1. Record the amount of refrigerant in the sight glass before
charging.

2. Subftract the required amount of refrigerant {tharge quan-
tity specified for the vehicle} from the amount of refrigerant
recorded in step 1. Charge refrigerant into the system until
the remaining value equals to the value indicated on the
sight giass.

Example:

Level in sight glass: 3 1b 8 o2

Charge specification {from Service Manual} 2.0 - 2.4 |b.
{alculate charge quantity into #b and 0z as follows: 1ib = 160z,
and 01 ib = 6oz, sothat20 b = 320z, 241b = 32 + (4 x
1.8) = 32 + 6.4 = 38.4, round off to 38. Therefore our charge
quantity will be between 32 and 380z, or2Ib0ozto 2 b 6 oz,
Subtract 2 1b 8 oz from the leve! in the sight glass (3 lb 8B o2) =
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.

CAUTKIN:

The refrigerant in the charging cylinder is kept in the lquid
slate, so the refrigerant shouid be charged from high pressure
side. Do not start the engine with the high pressure valve kept
open.

PRELIMINARY CHECK FOR REFRIGERANT LEAKS

Refer ¢ "PRELIMINARY CHECK FOR REFRIGERANT L.LEAKS”
in “Gharging Relfrigerant’.

CHARGING REFRIGERANT

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

CAUTION:

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

2. Close the high pressure valve of the manifold gauge.

3. Make sure that the calcutated amount of refrigerant is in the
sight glass.

Close the charging cylinder outiet valve.

Turn off the heater if it is on {when using heater equipped

{vpel.

4,
5,
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EVACUATING, CHARGING AND CHECKING

Inspection for Refrigerant Leaks
WORK PROCEDURE

T

Refrigerant

I_" 7
———

!

i

:

N

Evacuation

I
S

]

charging

!
v s ek

{ompregor

),

ion

oK

:

more than

5 rminutes
Chacking high
preasure fine for

rafrigerant

apgration for
anfirmati
of opsration

laaks
C .

;

Ingpaction for refrigerant leaks ._i

NG,

Hegrair,

<

RHABZAR

Frassura

Pregsure [n high
prassure line

-
----- - Pregsure in
1

pressure ljing

I

i

CoOMPresson s1os,

Tima

RHAGHE

To facilitate inspeciion for refrigerant leaks, establish the
following conditions:

® Start the engine,

Hun the air conditioner.

Set the blower fan control to MAX.

Set the femperature control to FULL COLD,

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

Refrigeram leaks should be checked immediately after stopping
the engine, beginning with the high pressure ling, using a gas
teak tester. This iz because the praessure in the high pressure
line drops gradually after the refrigerant circulation stops while
the pressure in the low pressure line rises gradually as shown
in the graph. Leaks can be detecied eastly when prassure Is
high.
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EVACUATING, CHARGING AND CHECKING

Confirmation of Amount of Charged Refrigerant

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

CONDITIONS

¢ Door window: Open

® A/C switch: ON {Manual Air Conditioner)
¢ Auto switch: CON {Auto Air Conditioner)

¢ TEMP. setting: Max. COLD

WORK PROCEDURE

(Manual Air Conditioner)
U (Auto Air Conditioner)

» FAN speed: 4 {(Manual Air Conditioner)
HI {Auto Air Conditioner)
e Check sight giass after a lapse of about five minutes.

Lﬁngine speed: Approx, 1,500 rpm

l

After warming up engine, adjust intake air temperafiire to 20 to 35°C (86 to 95°F).
Wait until high pressure ig stabilized at approx. 1,471 kPa [14.7 bar, 15 kglom?, 213 psil*t

J *1: Cover the entire condenser until the required pressure is indicated.

tem to get an idea of the temperature.

Check the sight giass of the refrigerant system.*2
Touch the high and low pressure pipes of the 5ys-

-

l & Refer to sight glass inspection.

Check to see whether the refrigerant is free of N.G. h[I‘II white clouding or air bubbles are fogndg:
white clouding and bubbles.
0K, l
Charge refrigerant untii white clouding or bubbles
disappear.
Wak for some time to al-
tow the refrigerant to sta-
bilize after charging, then
check the condition
through the sight glass.
b ¥
Charged amaount of refrigerant is D K, » Charge again with approx. 150 g {5.2% oz) of refrig-
.
erant.
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EVACUATING, CHARGING AND CHECKING

Amount of
charge

Check item

Confirmation of Amount of Charged Refrigerant (Cont'd)

Appropriate

Relrigerant is insufficient

Almost no refrigerant

Qvercharged, or alr in sys-
tam

Temperature ot high and
IOW Qressire pipes

High pressure side is hot
while {ow pressure side 1s
cold.

High pressure side is
warm and low pressure
side is somewhat coid.

Mo difiterence 5 felt he
tween high and low pres-
sure sides.

High pressure side 5 very
hot.

Fiow of refrigerant viewed
through sight glass

Mostly trangparent.
Oeccasionally some bub-

Bubbles are always flaw-
mg. Refrigerant is cloudy.

Nothing is visible.

if overcharged, no bubbles
are seen, It there is air in

bies are seen when en-
gatie rpen s increased or
decreased.

the system, large bubbies
are sean.

Pragzure

Normat high pressure;
1,373 - 1,766 kPa
£13.7 - 17.7 bar,

14 - 18 kgicm®,
198 - 258 psi}

Mormat low pressure;
147 - 294 kP3
{1.47 - 2.94 bar,

1.6 - 3 kpiem?,
21 - 43 psij

cient,

RBoth high and low pres-
sure valtes are insufi-

High pressure value is
very amall.

Both high and low pres-
slire vaiues are excassive.

Action to take

aled when Ihe receiver
drier strainer is clogged,
or when the expanalon
valve |2 openad excos-
aively.

bbbl

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

When the STV (for the aute air conditioning
system) activates at an ambient temperature of
less than 26°C {68°F), bubbles can sometisnes be
seen through the sight glass. However, the
amount of refrigerant is correct if the following
conditions are met:

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

Air bubbles may be gener. jAdd refrigerant after
checking for leaks.

HA-32

Check the refrigerant
sysiem,

Stop the compressor and
extract excessive rafriger-
ant. it gir is found, perform
evacluation, then charge
ther spacitied amount of
refrigergnt.

{2} Bubbles disappear under the following
conditions:

Poor windows: Closed

Auto switch: ON

TEMP. soiting: 40

FAN speed: Hi
e REC. swilch: ON

Cheack sight glass after a lapse of about five
minutes.

Recheck the amount when It exceeds 20°C
{68°F). At higher temperatures the bubbles
are easy 1o see,

When the screen In the receiver drier s
clogged, the bubbles will appear even if the
amount of refrigerant is pormal, In this case,
the outlel side pipe of the receiver drier
becomes considerably cold,



EVACUATING, CHARGING AND CHECKING

Refsrenca
Weight of canister
+ charge valve
g {oz} 560
{18.75)}
50O 400 g
(17.64} 134,11 oz2)
410 canistes
440 {14.46) 300 g (10 58 6z}
{14.11} canigter
250 g
300 8.8 ox) canister
{10.56} 340

{1109}
200G g (7.05 oz} canister

100 200 300 400

g loz}
{01 {3.53) {7.05{10.56)(14.11)
Canister content
RHAGGAE

Recovery Procedure
REMOVAL OF REFRIGERANT CHARGING DEVICE

1.

2.

Completaly loosen the adapier valves of the low pressure
and high pressure lines,

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

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

If adapter valve Is not used for charging, proceed as follows to
minimize the refrigerant discharge into the atmosphere.

3.

Loosen the nut of the low pressure charging hose while
pressing it against the service valve to prevent refrigerant
leakage.

After loosening the mut, 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 to prevent the residual refrigerant from
leaking out. Keep these valves in a safe jocation for the next
charging.

The amount of refrigerant remaining in a gervice 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 illumin:t:mwuﬁu
Air ourlet Intake air COmp ressor

Switch AfC w4
AjJC » ON*1
e | VENT 3 "4
:‘j B/1. *5 *174
Mode .J FOOT *g *1*q
W FiC “5 ON*1
W DEF ERE “jr4
(= A »; \. REC"2 ON*1

*1: Compressor is operated by therma controt amp. and E.C.L.5. contrel unit.
2. Depending 0n mode switch position,

*3: When vent mode it selected, REC switch function is as in the foliowing chart:

*4: Dapending on AN mwitch positin.
*5: Depending on REC switch position.

REC
ON OFF
AJC ON REC REC/FRE
SW
OFF REC FRE

HA-34
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DESCRIPTION - Manual Air Conditioner

Specifications
AIR MIX DOOR MOTOR

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

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,
T#W ]
2P @ i ] 2 Alr mix door Direction of
3:i5 operation lever movement
OO OO - o o
& - COLD - HOT PASSENYEr
compartment)
- = STOP STOP
oldg (Hot Counterclockwise
51 de) —4\/!/\,—— 8 ide) = & HOT - COLD {T oward engine
F. B R tompartmant}
SHABATC
Characteristics of P.B.R,
ik}
3

o 2 -
is

@ E";

v §

8@ 4
g

0 Y
COOL HUT
B2E'C
(1BY’ F}
SHAZTOC
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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 determing the direction of
motor rotation. As soon as the desired mode is set, the position
swiich stcps the moior.

To cantral amp.

$
FelaeiEielelXed]

SHARMSC

HA-36



DESCRIPTION — Manual Air Conditioner

irlake <oor

moror
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To

uni t

corntral

23§21 2220
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Specifications (Cont'd)

INTAKE DOOR MOTOR

The intake door motar i8 installed on the side portion of the
Intake unit. Using a rod and link it opens and cioges the intake
door. When the REC swiich is ON (OFF), the ground line of the
intake door motor is switched from terminal ¢ to @ (@2 fo
@0 }. This causes the motor to start because the position switch
contacts buiit into it are now set {o the current flow position,
The contacts turn along with the motor. When they reach the
non-current flow position, the motor will stop. The motor aiways
wrns in the same direction. (FRE—-REC—-REC/FREC)
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SERVICE PROCEDURES

Acceleration Cut System

This system is controlled by the E.C.C.5. control gnit.
When the engine is heavily overioaded, 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 a cable.
When the air mix doors are at the fuil-cold position, the water
cock is fully ciesed, and when the air mix doors are at the
full-hot position, the water cock is fuily ocpened,
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SERVICE PROCEDURES
e ——————— e et

Refrigeration Cycle

REFRIGERANT FLOW

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

Refrigerant evaporation through the evaporator coil is controlied by an externally equalized expansion
vaive, located inside the evaporator case,

FREEZE PROTECTION {For manual air conditioner}

The compressor cycles on and off to maintain the evaporator temperature within a specified range. When
the evaporator ¢oil temperature falls below a specified point, the thermo controd amplifier interrupts the
compressor operation. When the evaporator coil 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 compressor runs continuously, and the evaporator pressure is
controiied by a suction throtile vaive {(S.T.V.} o prevent freeze up.

REFRIGERANT SYSTEM PROTECTION

L.ow-pressure switch

The refrigerant system is protected against excessively low pressures by the low-pressure switch,
located on the receiver drier, If the system pressure falis below the specifications, the low-pressure
switch opens 1o interrupt compressor operation.

Fusible plug

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

Pressure relief valve

The refrigerant system is also protected by a pressure relief 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 kg/cm?®, 540 psi)], the reiease port on the pressure
reliet valve automatically opens and releases refrigerant into the atmosphere.

?frff.frr?.frr.r ,;,.-_,;‘: — PTESEUTE r'-E! FE‘f Hth 'EI}TESE-UF!E' LﬂW'pTHEu re
3 % ," valve 2 pas liguid
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SERVICE PROCEDURES

Refrigerant Lines
FOR AUSTRALIA

Cooling uenitz
Y (1.0 - 20,7 - 18) wo-a0 M- /
| g
1 15 - 28
~ {15 - 25,11 - 18) o-20
k ] | {10 -20, 7 - 18
! I High-pressurs

({ischarge) service
valve _\

[F15-19

(1.5 - 18, 11 - 14}

(1.5 - 19, 11 - &)

(2.0 - 3.0, 14 . 22)

| \ [ 20 - 25
/ / k @0 - 3.0, 14 - 22)
.f {N20.2

10 - 20

/ {1+ﬁ*ziuir'1"}

1] 15 - 25

1.5 - 25 11 - 18)

[ . em kg-m, f-b)
Receaiver drier

SHAB13C
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SERVICE PROCEDURES

Refrigerant Lines (Cont'd)
L.H.D. MODEL FOR EURCPE

ﬁ 15-25
{1 I-E - =+5|-
11 - 18}
H 0 - 20
{1.0- 2.0,
7 - 4}
LOwW-prassure
(Buction) sarvice vaive ﬁ
High-pressure '

{Discharge) service valve

2 a.w

15 - 25 e -
(1525, ﬁi_,_:‘ (2629 N,
11-1 i - -
B} \ {20-30,14-22) Cooling unit
10 - 20 ]
L 1.0- 2.0 R
7 - 14}
s |
N []15. 19
\_,_, ) \ {1.5-19,
—— ..r’ _,';1-.: 11 - 14’
£ Ly '

Recaiver drier

(5] 14.18 (14 - 1.8, 10 13)

[J20-2920-30 14.22

{(J20-20 2020,
14 - 22)

ﬁ 2 N-m fiegem, ft-i)

SHASZFC
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SERVICE PROCEDURES

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

Looking unit 7
a
iq 20 - 29 /
{7 -2 {20 - 3.0, 14 - 22)
=li {1.0 - 2.0, 7 - 14) ? /
1 —TC] 18- 25 I r
H f H{‘LE-E.E, 11 - 18} [ 10 - 20 | :j
\ I {16 -20,7 - 14}\ | )
5| || High-pressura |
|| Ia (Discharge) senvice
b

{Suchion) servite
vaive

Et::g 15 - 18
{1519, 11 .14

[0 10 - 20

No-20 7 - 14}

(1.6 - 25 11 - 18)

/:# LH 15 - 25

L Recehler drier

ED; - Mem [kg-m, il

SHA718C
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SERVICE PROCEDURES

Compressor Mounting

raclmt
(.54 (4.4 . 55 32 40

[Cls0- 68 (5.1 - 868 37 . 5p)

[ a1 (3.2, 23 \@@@f

~

idler puliey —
[0 - 68 (5.1 - 69, 37 - 50)

I Nem (kg-m, f-1b)

SHAE14C

Belt Tension
¢ Refer to section MA.,

Fast idle Control Device (F.1.C.D.)
@ Refer to section EF & EC.
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A/C PERFORMANCE TEST

TEST READING
For Ausiralia

Recirculating-lo-discharge air temperature table

Performance Chart

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

Vehicie location: indoors or in the shade (in a well venti-

tated place)

Doors: Ciosed
Door windows: Open
Hood: Open

TEMP. lever position: Max, COLD
Mode switch: ™J (Ventilation) set
REC switch: oy {Recircuiation) set
FAN lever position: Max. position

Engine speed. 1,500 rpm

Time required before starting testing after air conditioner
staris operating: More than 10 minutes

Inside air {Recircuiating air)
at biower assembly inlet

Discharge air temperature al center ventllator

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

20 (68] 6.5 - 7.2 (44 - 45)
25 (77) 11.0 - 12.0 {52 - 54}

53 - 80
3 (86} 15.6 - 16.8 (60 - B2}
35 (85} 203-M6(E9-71)
2G (68) 7.2 -7.9 ({45 - 48]
25 (77} 12.0 - 1283 (54 - 85)

B - Y0
33 (86) 16.8 - 17.2 (62 - 64)
35 {95) 246 - 228 (71 - 73)

Ambient air temperature-to-compressor pressure lable

Ambient air

Relative humidity
Ve

Air temperature
FG {‘F F}

High-pressure (Discharge side}
kPa thar, kg/em®, psi)

Low-pressure (Suction side)
kPa [bar, kgicm?®, pai)

20 (68)

1,079 - 1,324 (10.78 - 13.24,
1.0 - 33,5, 156 - 182}

105.9 - 128.5 {1.059 - 1,295,
108 - 1.32 154 - 18.8;

2% [77)

1,196 - 1,461 (11.95 - 1461,
12.2 - 14.9, 173 - 212}

146.1 - 178.5 (1.461 - 1.785,
$.49 - 1.82, 212 - 25.9)

3G (86)

1,373 - 1,687 (13.73 - 16.87,
14.0 - 7.2, 185 - 245}

187.3 - 228 56 (1873 - 2.285,
1.91-2.33, 272 - 331}

35 (85}

1,580 - 1942 (15.89 - 18.02,
16.2 - 19.8, 230 - 282)

229.5 - 280.5 (2.295 - 2.805,
2.34 - 2.86, 33.3 - 40.7)

40 {104}

1,804 - 2,197 (18.04 - 21.97,
184 - 22.4, 262 - 313)

269.7 - 329.5 (2.607 - 3.295,
215 - 3.36, 39.1 - 47.8)

45 (113)

1,991 - 2,442 {19.91 - 24 42,
233 - 24.9, 289 - 354,

208.9 - 3776 (3.080 - 3776,
3.15 - 3.85, 4.8 - 54.7)
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AIC PERFORMANCE TEST

Performance Chart {Cont'd)
TEST CONDITION — For Auto Air Conditioner

Testing must be performed as follows:
Vehicle focation: Indoors or in the shade (in a well venti-

lated piace)
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: Fuii-cold
Compressor: ON

Blower motor: 12V

.ﬂ. Set up seli-diagnosis STEP 2 and set code No. “66"".
M
||
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AIC PERFORMANCE TEST

Performance Chart (Cont’d)

VG3ODETT engine L.H.D. model
Recirculating-to-discharge air temperaiure fable

Inside air (Recirculating air)
at blower assembly intet Discharge air temperature at center ventitator
Relative hurnidity Air temperature C°F)
% °C °F)
20 {58} 70 -71.8 (45 - 46)
25 (77} 11.6 - 12.7 {53 - 55)
80 - 60 30 {86} 16.5 - 17.7 {62 - 64} )
35 {95) 21.3- 227 {76 - 73)
40 (104) 26.2 - 278 {73 - 82)
20 (68) 7.8 - B7 {46 - 48)
25 (77) 127 - 13.8 {55 - 57)
g0 - 78 30 (88} 17.7 - 18.9 (84 - 66)
35 (95) 227 - 24.1 (73 - 75)
40D (104} 37.8 - 20.6 (82 - 86)

Ambient &ir lemperature-lo-compressor pressure table

Ambient zir
) — : High-pressure [Discharge side) Low-pressure (Suction sidej
Relative humidity Air temperature kPa (bar, kg/cm®, psi) kFa {bar, kg/em?®, psi)
% G {°F)
20 (68) 785 - 961 (7.85 - 9.61, 68.6 - 133.0 (0,688 - 1.030,
8.0-9.8, 114 - 139) 0.70 - 1.05, 10.0 - 14.9)
26 (77) 912 - 1,108 [9.12 - 11 48, 1187 - 150.0 {1.487 - 1.508,
9.3 - 11.3, 132 -« 161) 1.21- 1,53, 17.2 - 21.8)
10 186) 1,128 - 1,383 {11.28 - 13.83, 167.7 - 205.0 (1677 - 2.050,
5 - 70 11.5 - 141, 164 - 201} 171-208, 243 - 297}
35 (95) 1,363 - 1,857 {13.53 - 16.57, 213.8 - 260.9 (2.138 - 2.809,
13.6 - 169, 186 - 240)) 238 - 266, 310+ 37.8)
40 {104) 1,679 - 1,822 (156,79 - 19.22, 258.9 - 316.8 {2.595 - 3.158,
16.1 - 18.64, 229 - 279) 264 - 322 37.5-458)
45 (113} 1,795 - 2,267 {17.95 - 22.07, 304.0 - 372.7 {3.040 - 3.727,
18.3 - 22.5, 260 - 320} 310 - 3.8G, 441 - 54.0}
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A/C PERFORMANCE TEST

Performance Chart (Cont'd)
VG3ODETT ENGINE R.H.D. MODEL

Recirculating-to-discharge air lemperature table

insige air {H:circulatiﬁg &ir) T T T
at blower assembly injetl Discharge air temperature at center venlifator
Relative humidity Air temperature C(°F}
% °C (°F)
20 (68) 7.0 - 7.8 (45 - 46)
" 25 (77} $0.2 - 11.4 {50 - 53)
20 - 80 S0 {86} 9.2« 8.5 (59 - 62)
an "{95} 204 - 215 (69 - 71}
43 (104} 25.4 . 26.7 (78 - By
20 {68) 7.8 -86 {46 - 47}
25 (77) - 11.4 - 12.4 {53 - 54)
80 - 70 | 30 (86) 18.5 - 17.6 (62 - 64)
35 (95) 21,5 - 22.8 (71 - 73)
40 {104} 26.7 - 28.0 {80 - 82)

Ambient air temperature-to-compressor pressure table

Ambient gir
. rm—— : —t  High-pressurg (Discharge side) Low.prassure {Suction side)
Helative humidity Air temperature kPa {bar, kg/cm®, psi) kPa (bar, kglcm?, psi)
% 'C(F)
20 (88) 1,098 - 1353 (10.98 - 13.53, 122.6 - 152.0 {1.226 - 1.520,
11.2 - 13.8, 159 - 198) 1.25 - 1.55, ¥7.8 - 22.0)
25 (77) 1,265 - 1,559 {(12.65 - 15.59, 156.9 - 194.2 (1.569 - 1942,
123+ 159, 183 - 226) 160- 198 228 -28.2)
30 (86) 1,457 - 1,785 (14.51 - 17.85, 165.4 - 226.5 (1.854 - 2 265,
50 - 70 14.8 - 18.2, 210 - 259) 1.89 - 231, 268 - 22.8)
35 (95) 1,608 - 1,881 {16.08 - 18.81, 220.7 - 28897 (2.207 - 2,697,
16.4 - 20.2, 233 - 287) 2.25 - 2758, 32.0 - 39.1)
40 {104) 1,766 - 2,158 {17 65 - 21.53, 2471 - 3138 (2471 - 3.138,
18.0 - 22.0, 255 « 313} 2.5 - 320, 358 - 45.5)
45 {113) 1,842 - 2 373 (15.42 - 23.73, 274.6 - 629 {2.746 - 3.629,
18.8 - 24 2, 282 - 344) 2.80 - 3.70, 30.8 - 52,6}
- T, ool _h PP

HA-47



A/C PERFORMANCE TEST

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

shown in the foilowing table.

For how to do the performance test, refer to the

itern “"Performance Chart’’.

Conditicn

Performance Test Diagnoses

In the following tabile, the portion marked on each
gauge scaia indicates the range which shows that

the air conditioning system is in good order.

This ranga is described in Performance Chart.

Probable cause

Corrective action

INSUFFICIENT REFRIGERANT CHARGE

insufficient cooling.
Bubbies appear in sight
glass.

Refrigerant is low, or
leaking slightly.

1. Leak test.

2. Repair leak.

3. Charge system.
Evacuaie, az necesscary,
and recharge sysiem.

ALMOST NO REFRIGERANT

ACISIA

No cooting action.

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

Serious refrigerant leak,

Stap compraessor imme-
diately.

1. Leak test.

2. Discharge system.

3. Hepair leak(s).

4. Replace receiver drier
if necessary.

Chack oif level,
Evacuate and
recharge system.

o Ln

MALFUNCTIONING EXPANSION VALVE

AL354A,

Slight cooling.
Sweat or frosting on ex-
pEnsion valve inlet.

Expansion valve restricts
refrigerant flow.
o Expansion valve is
clogged.
#» Expansion valve is in-
operative.
Vaive stuck closed.
Tharmal bulk has
lost charge.

If vaive iniet reveals

sweal or frost.

%. Discharge system.

2. Remaove vaive and
clean it. Heplace it i
Necessary.

3. Evacuate system,

4, Charge system.

if valve does nat operate:

1. Discharge system.

2. Repiace valve,

3. Evacuate and charge
System.

iJA AR



A/C PERFORMANCE TEST
Performance Test Diagnoses {Cont'd)

Condition

Probabie cause

w r-— ‘
corrective action

Insufficient cooting.
Sweat on suction line.

N& cooling.
Sweat or frosting on suc-
tion Line.

Expansion vaive allows
tch much refrigerant
through evaporator.

Malfunctioniryg expansion
vaive.

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

1. Discharge system,.

2. Heplace valve.

3. Evacuate and charge
system.

MALFUNCYIONING SUCTION THROTTLE VALVE

Insufficient coeling.
Frosted evaporator.

Suction throftie vaive is
incperative.

1. Discharge system.

Repiace valve.

3. Evacuate and charge
systenmn.

P

ACASEA

Insufficient Locling.

Suction throttie valve
rastricts refrigerant flow.

1. Discharge system.

2. Replace valve,

3. Evacuate and charge
system.
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AIC 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.

Suctien line is very hot,

Usually & matfunctioning
condenser,

# Chatk fan belt and
fluig coupling

e Check radiator fan mo-
tor.

# Check condenser for
dirt accumuiation.

¢ Check angine cealing
system for overheat-
ing.

& Gheack for refrigerant
overcharging.

H pressure remains high

in spite of all above we-

tions taken, remove and

inspect the condenser lor

possibie oil clogging.

HIGH-PRESSURE LINE BLOCKED

®

ACIEIA

Insufficiant cooling.
Frosted high-pressure
liquid ling.

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

1. Discharge system.

2. Remove receiver drier
ar strainer and
replace it.

3. Evacuate and charge
system.

MALFUNCTIONING COMPRESSOR

ACISIA

Insufficient cooling,

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

HA-50

1. Discharge system.

2. Remove and check
COMpressor.

4. Repair or replace
COmMpressor.

4. Check oil level.

5. Repiace recaiver
drier,

§. Evacuate and ¢harge
system.




A/C PERFORMANCE TEST
Performance Test Diagnoses (Cont’d)

Condition

Probable cause

Corractive action

TOO MUCH OIL IN SYSTEM {Excessive)

insufficient cooling.

Yoo much eil circulates
with refrigerant, causing
the conling capacity of
the sysiern to be
redyced.

Refer to COMPRESSOR
CIL for correcting oii
leval.

AlIR IN SYSTEM

ALITRA

insufficient cooling.
Sight giass shows occa-
sicnat bubbles.

Alr mixed with refriger-
ant in system.

1. Discharge system.

2. Repiace receiver
drier.

3. Evacuate and charge
SySsiem:.

MOISTURE IN SYSTEM

ALTIS0A,

Afer short operation,
suction side may show
vacuum pressure read-
ing. During this condi-
tian, discharge air will
be warm. As a warning
of this, reading vibratea
around 39 kPa {0.38 har,
0.4 kgfcm?, 6 psi).

HA-51

Drier is saturated with
maoisture. Moisture has
frozen in expansion
valve, Reirigerant flow is
rastricted.

1. Discharge system.
2. Raplace raceivaer drier

{twice if necessary).

<. Evacuate system com-

pletely. {Repeat 30-
minutes evacuvating
three times.}

4. Hecharge system,




COMPRESSOR COIL - For MJS170 (HITACHI make

Condenser
Bakt {MR}

Ch-ring

O-ring Rolt
KV39 ""955';\ /xwgzcﬁnm ‘/

K V394 AREIC

K V959448650 KVI92C5082

S5HAOTA

Low-pressure sicde
{Suction}

High-pressure side
(Discharge

SHATOZ

Checking and Adjusting

The oil used to lubricate the compressor is circulating with the
reirigerant.
Whenever replacing any component of the system or a farge
amount of gas leakage occurs, add oil o maintain the original
amount of oit.
Total amount of oil in the sysiem:
150 mR (5.3 Imp 1l oz)

1. Connect oil separator KVI994A9690 hetween compressor
discharge side anc condenser.

Evacuate and charge the system.

Operate compressor at engine idling with air conditioner
set for maximum ceoling and high fan speed.

4. Stop compressor operation after 10 minutes.

CAUTION:

Never allow engine spaed to exceed idling speed.

Do not continue compressor operation for more than 10 min-
utes.

5 Disconnect oil separator and connect refrigerant line fo
original positions,
6. Disconnect low flexible hose from compressor suclticn
valve,
{. Add new cil from compressor suction port.
Amount of ot to be added:
120 mi (4.2 brnp §l 02)

¢ About 30 mE{1.1 Imp ¥ oz) of oil remains unremoved in the
system,

8. After adding oil, rotate compressor cluich by hand § to 10
turns.

3. Connect refrigerant line and evacuate and charge system.

0. Conduct leak test and performance test,

11. Gradually loosen drain cap of oil separator 10 release

residual pressure. Remove cap and drain oii.

To prevent formation of rust and intrusion of moisiure or

dust, perform the following before placing ol separator kit

inte storage.

1) Cap each opening of flexibie 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 sysiem has been fiushed with refrigerant replace

receiver drier. Then pour in 150 m¢ (5.3 Imp fl 0z) of cil into alr

conditioner system.

12.
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COMPRESSOR OIL — For MJ$S170 (HITACHI make)

IF OIL SEPARATOR IS NOT AVAILABLE
Add oil accordan¢e with the table below.

Condition

Amount of oil to be added
mg{lmp f &z}

Replaceament of comprassaor

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

2. Charge new compressor with the
same amount of i a5 was in the old
COMPrassor.

Repiacement of front cooling unit TG 253
Repiacement of rear cooting unit 15 {0.5;
Repiacement of cool box 10 (5.4)
Reptacement of receiver drier {liguid tank} 1G {G.4)
There {5 no sign of oil leakage from
10 (D.4)
condenser,
Replacement of condenser
. There are evidences of a large amaunt 66 (2.1)

of ¢il leakage from condenser.

Replacement of Hexible hose or pipe

There is no sign of il leakage.

Dii nead not be added.

There are avidences of a large amount
cf oil leakage.

80 (2.1)

Gas leakage

There is no sigh of ail leakage.

0il need not he added.

There are evidences of a iarge amount
of oif leakage,

60 (2.8}

. Remove compressor oil as follows.

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

HA-53

2. When the oll stops Howing oul, rolate the
clutch hub two or three times to compietely
drain the oil.



COMPRESSOR — Model MJ$S170 (HITACHI make)

Precautions

& Plug all openings 1o prevent moisture and foreign matter
from entering.

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

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

# When replacing with a new compressor, drain specified oil
from new compressor. Refer to COMPRESSOR OIL.

¢ Be sure there is no oil or dirt on frictional surface of cutch
disc and pulley.

¢ When replacing compressor cluich, be careful not to
scratch shaft or bend pulley.

» When replacing compressor cluich assembly, do not forget
BREAK-IN OPERATION.

o When sloring a compressor, be sure to fifl it with refrigerant
te prevent rust formation. Add refrigerant at the low-
pressure side and purge air at the high-pressure side,
while rotating shaft by hand.

e When installing shaft seal, O-ring and gaskets, apply com-
pressor oil sparingly t¢ the contact surface. Do not reuse
them.

¢ After replacerment or repairs, conduct a Leak Tesl.
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COMPRESSOR — Model MJS170 (HITACHI make
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COMPRESSOR — Model MJS170 (HITACH! make)

l

Clutch disc

SHAFEIE

Compressor Cluich

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

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

INSPECTION

Clutch disc

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

Pulley

Check the appearance of the pulley assembly. if the contact
surface of the pulley shows signs of excessive grooving due to
slippage, both the pulley and drive piate shouid be replaced.
The contact surfaces of the puiley assembly should be cleaned
with a suitable soivent before reinstallation.

Coil
Check coil fer loose connection or cracked insulation.
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COMPRESSOR — Mode! MJS170 {HITACHI make)

i Addjusting shirm

" Thicknems

0.1 0.004)

] 6.3 10.012)
0.8 {0.4831)

* U thickness gauge by
machining it a5 shown,

JUait: mm {ind

SHABRAG

Custer 3aal rubber

SHAGMC

Compressor Clutch {Cont’d)

ADJUSTMENT

e When assembling c¢lutch disc, adjust disc-to-pulley clear-
ance with shims.

BREAK-IN OPERATION

When replacing compressor cluich 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

e Before disassembling, be sure to measure the amount of
cil. After assembling, charge with the same amount of new
oil,

o With Tool KVB89403043, remove shaft seal by hooking the
pulling case.

INSPECTION
¢ Check the outer seal rubber for scars and hardening.
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C

OMPRESSOR — Mode!l MJS170 (HITACHI make

Ciist !ip—//

Seal lip
{Rutiber)

Seat i

iTeHon)

SHABIED

Shaft Seal {Cont'd)

® (Check the sea!l lips for scars and wear.

INSTALLATION

¢ When instaliing shaft seal,
1} Cap shaft seal pilot to the top end of compressor shaft.
2} Using shaft seal installer, insert shaft seal.

Cylinder Head, Valve and Cylinder

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

e Using cylinder head remover, remove rear cylinder head,

INSPECTION
e Check suction valve plate and cylinder head for sings of
damage.
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COMPRESSOR — Model MJS170 (HITACHI make
Cylinder Head, Vailve and Cylinder (Cont'd)

SHAG43A

Refrigerant passage
{iow-pressure)

Refrigerant passage
|low-pressuare}

Suction sint

SHAZIRA

REMOVAL {Front)

e With the front facing downward, suppart compressor shell.
Using a plastic mallet, tap at the rear end of the shell flange,
driving shell straight downwarg.

e Detach front cover from cylinder assembly.,

INSPECTION

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

e Check {0 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.

Feor this purpose, install front cover on cylinder head so that
angle between threaded hole in front cover and low-

pressure side refrigerant passage in cylinder head is about
60°,

HA.-8G



COMPRESSOR - Model MJS170 (HITACH! make

Aafrigerant pasiage
{iow-prassure side)

Suction slit

SkAJRIR

Sucticn cover

Raar covar SHATTAA

Torque wranch

Faar cower fixing boit

SHAZTSA

Cylinder Head, Valve and Cylinder {Cont’d)

2. When instaliing shell on cyiinder, adiust position of sheli s0
that suction inlet of shell ¢pens in the same direction as
suction siit of cylinder visible in suction inlet by removing
suction vaive,

o When instaHing suction cover to rear cover, align knock pin.

¢ Using Allen socket, instal! rear cover.
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COMPRESSOR - Model MJS170 (HITACHI make)

Leak Test

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

SHAZDTA
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AIC ELECTRICAL CIBCUIT — Manual Air Conditioner
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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 DIAGNOSES — Manual Air Conditioner

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

WORK FLOW
( CHECK IN ) < Reference item

LISTEN TO CUSTOMER

COMPLAINTS AND CONFIRM.

INVESTIGATE {TEMS RE- Symptom Chart

LATED TOD EACH SYMPTOM. {See page HA-5G.)

o ELIMINATE GOOD SYSTEM(S)/ Preliminary Check
T T T TS * PARTIS). (See page HA-67 - 72.}
i
|
: Mairt Power Supply
] CHECK MAIN POWER SUPPLY and Ground Circuit
: AND GROUND CIRCUITS. Check
" {See page HA-73.)
|
t
! & Diagnostic Proce-
: dure{s} {See papges
| HA-77 - 81.) ELIMINATE GOOD PARTISY ® Harness Layout for
! & Circuit Diagram ' HARNESS(ESI/CONNECTORIS) ASC System (See
: for Quick Pin- ELECTRICALLY. pages HA-75 - 76.}
| poit Check (See
i ' Malfynctioning Malfurctioning
: harnessies}/ part(s)
| connector{s) ‘
|
Electrical Com-
| INSPECT £ACH J | .
I COMPONENT ponents Inspection
! : {See pages HA-92 - 84 ]
t
|
|
| REPLACE,
|
|
1
S FINAL CHECK
N.G.

lﬂ.rz.
C CHECK, 'EJ'UT)

HA-65



TROUBLE DIAGNOSES — Manual Air Conditioner

Symptom Chart
DIAGNOSTIC TABLE

Main power
. . Supply and _ . .
PROGEDLRE Fretminary check LDizgnasilc Procadire Graund circuit flactricat components In3pachon
check
R SIEISISIEIZIE BB R 2 2RI ]
IR IR I A E AR IR E AR I E A IEIEIEIEIESE IR
o
- | a i Ut
viwie|lelsll Z
slelelslsieiz|zigl3lels § =l
EIBIE E|EIE B|21%|3 3|8 3 212ls5|8
=g gi5{5i5igleig|e|e|g| <8l 1% p E]2| %
R =% G| al A& =l Blw pa ﬁ = E -
E’ gl Sl e E Hlofo |l ]l of g E .ﬁ_' o | - % = 8 E 5| B
SAEHHHENEHE T 1|2 81§12 lai518|8|
E|EIEJEIE|E|IS|E18|581E|2] B E“Eii'ﬂ?ﬁﬁ’éwm‘ﬁg
Eleieizle et 218181319 51 2lEi2l2ic|tidie dis(8|2|5]s
r e {afaja &b B & il I3 P i =
SYMPTOM B aj © A Bl | I|elZfZix E|l&| 2
MG does not biow cold alr, n o i ] O 0 ol e (N (N
Insullicient haating o H o i oD i) ]
Blower meator doex nat ro- ;
e ] o 2 . ol
Alr cutlet does ot changa. 'n a' i 2l i o Ch
Intaka door does not change
in VENT, B/L ar £00T o . ) O o
modas.
Intake door e ot get &t
i o .
"FHESH" in DEF mode. o w o
Magnet chvich does not &n-
gage when A/C switch and O 2] | o C
fan switch are ON.
Magnet chutch does not an-
gage in FOOT & DEF or DEF 00 - o |2 Cio |0 ola
mode.
[Hurninabior or indicatars on
switch pansf do not come D O -
£n.
Noiga a

HA-8H



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- [ NO_! Go to Diagnostic Procedurs 3.

tion when REC switch is turned
from ON to OFF in VENT, B/L,
FOOT or FOOT & DEF modes
with ignition switch at ACC and
fan speed at 4%

{intake door must be at REG/
FRE position when VENT mode
is selected }

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

l Yes

Is intake door in “REC™ position ﬂ_‘. o to Disgnostic Procedure 3.

when REC swilch is turned from
OFF 1o ON in VENT, B/, FOOT
or FOOT & DEF modes with igni-
tion switch at ACC andg fan
speed at 47

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

l‘fes

ls intake door in “‘Fresh” posi-  LNO | Replace control amp. built-into
tion when BEF mode is_ heater unit.

selected?

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

l‘fes

INSPE CTION END

HA.&7



TROUBLE DIAGNOSES — Manual Air Conditioner
Prefiminary Check {(Cont'd)

PRELLIMINARY CHECK 2
A/C does not blow cold alr.

DOES AlIR FLOW FROM VENTS?

Condition

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

o Mode switch is in VENT mode
and termperature iever is in fulk
cold position

N.G. | IS BLOWER MOTOR OPERATING
NORMALLY?

Yes

ihlu

CHECK BLOWER
MOTOR OPERATION.
Go to Disgnostic Pro-

CHECK COMPRESSOR BELT
TENSION.
Reler o MA section

N.G.

lH,G.

Adiust or repiace
comprassor bell.

h. 4

O.K.

CHECK REFRIGERANT,
Connect manifoid gauge then
chack sysiam pressure.

l 0K

cedure 1.

y

CHECK COMPRESSOR OPERA-

CHECK VENRTE.ATOR DUCT FOR
AIR LEAKS,

TION.
l OK.

GLK. N.G.

¥

CHECK REFRIGERATION CYCLE
PRESSURE WITH MANIFOLD
GAUGE CONNECTED.

Reter to Performance Chart

Repair zir leaks.

lN,E.

Go to Performance
Test Diagnoses.

l N.G.

CHECK FCR REFEIG-
ERANT LEAKS.

¥

O.K.

Ge to Diagnostic Procedure 4.

b 4

0K,

Go to Diagnostic Procedure &,

HA_BR

¥

CHECK THERMO CONTRGL AMP.

0.K. N.G.

Replace thermo con-
trol amp.

¥

CHECK FOR £EVAPORATCOR COIL
FREEZE UP.

Remove intake unit and check it
evaporator freezes.




TROUBLE DIAGNOSES — Manual Air Conditioner

Preliminary Check (Cont’d)
PRELIMINARY CHECK 3

Magnet clutch does not engage in FQOT & DEF or DEF modes.
e Perform PRELIMINARY CHECK 2 and 4 before referring to the following How chart.

With engine running, does mag- {N® | Go o Disgnostic Procedure 4.
-

ngt ciutch engage normslly

when A/C switch and fan switch

ara ON?
L Yes

Push AfC switch and turn A/
aystom OFF. Make sure that
magnet switch is disengaged.

'

With engine running, does mag- |Ne | Replace control amp. built-into
net clutch engage narmally heater unit.

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

l Yes

INSFPECTION EKD

HA-69



TROGUBLE DIAGNOSES — Manual Air Conditioner
Preliminary Check {Cont'd)

PRELIMINARY CHECK 4
Air outlet does not change.

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

Air autler

Switch

"""J VENT

[~ s

WJ | FOOT & VENT
Mode J FOOT & DEE

'ﬁf FOOT & DEF

@ | oer

AR DISTRIBUTION RATIOS

WENT arL. FOOT FM REF

L . ..

100

%

Ng

l‘res

INSPECTION END

HA-70

Go to Diagnostic Procedure 2




TROUBLE DIAGNOSES — Manual Air Conditioner
w_ﬂm_

Preliminary Check {Cont’d)
PRELIMINARY CHECK 5

Noise
Check where noise comes
fram.
i ' ' i :
Blowsr motor Expansion valve Compressor Refrigerant line Belt
Replace blower Replace expan- Raplace com-
motor. sian valve. pressor,

! :

The ling is fixed directly o The iine is not fixed.
the body. '

Fix the line with rubber or Fix the line fightly.
some vibration absorting
material.

! }

The balt vibration is intensa. Side of beit is worn out.
Readijust belt tension. The puliey center does not
Refer to ENGINE MAINTE- match.

NANCE in MA section. Readjust the pulley center.

HA-71



TROUBLE DIAGNOSES — Manual Air Conditioner
Preliminary Check {Cont'd)

PRELIMINARY CHECK 6
Insufficient heating

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 hot position.

CHECK BLOWER MOTOR OPER-
ATION.
G¢ to Disgnostic Procedure 1,

QK.
L 4

CHECK AIR MIX DOOR QPERA-
TION. :
Go to Diagnostic Procedure §,

HA-72




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 lower lid.

2. Remove vent duct.

J. Remove control amp. with harness connected.

Control amp. harness connector @ CBHTHGL AMP. CHECK

2. Connsact voltmeter from harness side,

body ground.

1. Disconnect controi amp. harness connector.

3. Measure voltage across terminal No. 43 or No. & and

Voltmeter terminal
Voltage
D &
9 Bod g A imately. 12V
SHAIIAL i @ ¥ groun pproximately,
- Check body ground circuit for control amp, with ignition switch
Control amp. harness connactar OFF LA % g

2. Connect chmmeter from harness side.

BB

SHAZC

l . [¥, ground.

HA-73

y 1. Disconnect control amp, harness connector.

3. Check continuity between terminal No. & and body



TROUBLE DIAGNOSES — Manual Air Conditioner

o O3 o SRR SBULE & Ay DOPUNOLINE SIMAHTU TN S Y1 BIOUDD JOJIRULIO0 BYL U1 MU UM W] &
(9L - Gl yH 52020 855) °, WIMSAS DY A0) SROAR) B S 14 WO

OO SR FRBLLARY ] O p-ORHIOD F ﬂw oo HSY BIINCH # 4L S0 RULOD D L LT T

"EMOENAEGD BT Un B uSEITRILEN) | YL W el LMD Iy

1 B

l‘l = M - . . ."
WRITAR [0JII0D prd T TS h_
RO T LN T DO ITRU WA || ) g1 i
" HOLS TWHIRL @
i

HALYIEON] J3M !
dQLYIUNT Jorv

1l

E]

5 @ "dliv

......... ﬂllq .ﬂ —-
! HALIME D3
. O o i
HOLIMS D% = MO (WS
M IS mﬁjmmmmm
NY -# ]

® oo eielol ®

@

HIL [ME

Circuit Diagram for Quick Pinpoint Check

0N
3o HHU
) m MOLOH MY
. £ ~ " M WO LY PR [HOSE AW
i ) SHY TONINGD g, . _ .w 3 %
" Fi—# :
® T HE i YNNT 1Y 7 e A N m
@ | CO® | R,
TTHA W3 TG  BOlOW @ & _ .
1 p—— . ® G @ »i 2 = e
[ . — el Hmz ,ﬁm
ot zfﬂmum  samood | |soLvrOve Ay 14y
: : i - i Ik
m __,m 82 4= 9z st ﬁ._" _ “ _ _ Jhl&bimﬂ ®ﬂ E_\_.mrlwqu
; :
® & e we . - 0 ?
= i . - INGRCING B
....._._H_.__:.._.. & @@—lﬁ@a@g@ﬁ@ @ @ ....................................... e
j S8 [ )
§ 3gny 35774
_ it A ]
B N e e it N (0 IR SN — @; T m

zﬁ_.._ﬁuﬂ W}mu:im
HAL 1wy z_uu._.h?_m___ ;

_ _mihw.Lazn
H L TME NI TMEE

SHABGIC

HA-74



TROUBLE DMAGNOSES — Manual Air Conditioner

Harness Layout for A/C System

ENGINE COMPARTMENT

* Radiator fan relay

- .
/f"“ 7

Low-prassura switth

/ d J \.LM_.-* Therma! tranamitter
! o

VAN

SHARTRG

HA-75



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

Caontrol amp. cennactor ()

: 0y o,
: e :
Ta ik " -."‘.-
. =: \ .- A -...,.1.. . ) -
] "r oY f' 1
Lol r L o = &,
P Bt e ’ [ =
2 e -_._;'-;:-:1.._ el
i e - ok (O e
i - i e
B . ey W
i ! e e !
." . he il i"
i "_,_u—'_"_“_'_.'- -
Intake door \\p—r__________,__ . o2

MOTar COnnecton

intermediate
cannecior @

Mode door

matar connecior Air conditiongr switch unit

connestor
Hoept of fuse block

0 J

Blower ot .
refay connector

v Mode door motor connector @

it IR R T \‘\
Cantral amp.

Hiower relay-1 Thermo contrg

CoOnrector —— s

! . W~y i .
- [} J '::-::""1'- . - . ‘b- ‘ h -
.. <
s
L = ! ' [y
Blower mutnrh Blower resist 4 S
Iﬂlm ar . "

. 1 r
Blower b
nnector Ee g inie
relay-2 GO cannector _
connBactar
sonnactor (o) SHABIEE
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TROUBLE DIAGNOSES — Manual Air Conditioner

w-—'u
Figswy
INCIDENT chart No.
1 Far fails to rotate

1]

2 Fan does not rotate at speed 1.

3 Fan dosas not rotate at spead 2,

4 Fan does not rotate at spesd 3.

5 Fan does not rotate at speed 4

i | [ | |

Diagnostic Procedure 1
SYMPTOM: Blower motor does not roiate.

¢ Perform PRELIMINARY CHECK 2 batore referring to the

toliowing flow chart.

Check if plower motar rotates
properly at each fan spead.
Conduct checks as per fiow
chart,

!

Blower mator barness connector

D)

SHAJ$AC

Blowar maoatsy harngds Sohnector

&

&

nﬂﬂ“ 73«

Centinufty thould oxist_

E

SHANFC

CHECK POWER SUPFLY #0OH
BLOWER MOTOR.

Disconnect biower moter har-
f1ess connactor.

Do aporoximately 12 volts exist
betweean blower molor harness
terminal No. 4§ and body

N.G.

ground?
l{}.uz.

Chetk circuit continuity between
Blower motor harness terminai
No. &7 and body ground.

N.G.

lD,H.

CHECK BLOWER MOTOR.
(Heter to Electrical Componants

Inspection.)
lN.G_

Repiace biowear motor,

FHasiztor harness
connector (Wt

T

—

T M€
4 .
L ak ..

| g . I |

SHAZIBC

,;Jl 3 @ 3

® © © ®

(Go 1o next page.)

> Check fuses at fuse block,

{Refer to "POWEHR SUPPLY
RQUTING” in EL section and
A/C ELECTRICAL CIRCUIT.)

Reconnect blower motor har-
Ness cConnecior,

¢

CHECK BLOWER MOTOR CIR-
CUIT BETWEEN BLOWER MO-
TOR AND RESISTOR.

Do approximately 12 volts exist
between resistor harness fermi-
nal No. @ and body ground?

Biowsr motar harness

CONMEctor

Hesistor harness
connector (ki)

SHAZ1EC

NG |

Disconnect hiower motor and
Tesistor narness connectars.

|

Gk

®

(GO 1o next page.)
Note:

Check circult continuity between
blower motor harness terminai
No. 7 and resistor terminal

No. @5

IF the resull Is N.G. after checking circuit cordinuity, repair harness or

connectior.

- HA-77

MNote




TROUBLE DIAGNOSES — Manual Air Conditioner
Diagnostic Procedure 1 {Cont’d)

Swritch unit harmess
£ONNRCLON

i D

SHA32DC

Tu

CHECK RESISTOR AFTER DIS-
CONNECTING T
{Refer to Electrical Components

¥ Y

inspection.}
lN.G.

O.K.
Repiace resis.
tor.

Y

Switch umit harness

Reconnect resistor harness con-

Fan switch

Sy

k.3

SHAXZC

necior,
2, 3, @)
CHEGK FAN SWITCH CIRCULET.
Do nermal valts exist between
:w'm‘h "::ﬂ harness connector NG o [0 approx. § volis exist betweaen
erminat: controt panel terminais No. (3)
.r:.
Flow |t erminal No.|  Normal and No. {57
"}:art ::.r- v tage O K.
I
- A 3
oogitien] @ - 1Approx
2] 1 2V
=i {2) 3V
_E_u () L2
[4] {3} 4y Replace tan switch.
54 Gy
s iD,K.
CHECK CONTROL AMP. HAR- N.G. | Replace control amgp,

NESS TERMINAL VOLTAGE.

Do approximately 12 voits or 0
volls exist between control amyp.
narness terminals No. 3§ 4%
1§ or 1 and body ground?

Flow ] Fan 5W
chart TE$Mt OpeTEhiG:
No. ' ON | OFF
: ADDrox,
2 w ov 12V
= ADOrox,
B | @ [ov Ty
...... Aﬂﬂfﬂ.ﬂ.
4l 1 G 1 oov T,
ADprox,
3 a8 | oV iy
O K.
¥

Replace blower motor.

HA-78




TROUBLE DIAGNOSES — Manual Air Conditioner

COnNector (m

Switch unit harpess

Diagnostic Procedure 2
SYMPTOM: Alr outlet does not change,

Mode daor
motor harness
COnfectar @

. Jfob

| |

s
rr

il
—

)

1] ¥/m
L9, ?"‘I—- “ o Perlorm PRELIMINARY CHECK 4 and Main Power Supply
g | and Ground Circuit Check before referring to the following
ﬂ ore tlow chari.
CONMELT P 3 CHECK MOQDE DOOR MOTOR .ﬂ.h Disconnect swich unit harness
e [‘V_, ) POSITION SWITCH. CoOnnector,
. = Measure voitage between switch
(‘:Iq.' unit harness connector termi- E 1
stazeac| | Nals Ne. {§) and (1. Da approximately 5 volts exist
Mode | Terminal No. | vaiene between switchl unit harness
B s.ichune switeh [ ) S | tapprox.) conrector terminal No. (3) and
harness connector @ fj_-i} :
| —— VENT 5V .
3 O 1 gl | B/L v N.G. iD,K.
t ] [ ﬂ [m E@ rooT | @ | 0D |3y
__ FiD v Replace
BR YA DEF v switch unit.
2 oK .
» Do approximately 5 volis exist
) between control amp. harness
L SHAIHG connectars No. (8 and (7).
L N.G. |O.K.
e . 4
&—‘ Repair har-
- E Ness ar con-
nector.
iR L,
i W B ¥
|11 5 Aepiace control amp.
Pt i
- 0
Contral amp, ' L 4 ,
harness connector (v Shasra Measure voltage between con- [N.G. »| Repair harness or connecior.
LT trol amp. harness connector ber-
mirals No. {33 and {7},
Mode | Terminal No. Voitage
swuiteh "_@ & | tAsprox.)
VENT 5y
B/L 4y
FOOT | @ | 49 {av
N F/D 2V
r—n 8 DEF oV
Control amp., .
harness connector (w7 lﬂ'-“-
SHAIIEC
CHECK BODY GROUND CIR- | N.G. | Repair harness or connector.

CUIT FOR MODE DOOR MGOTOR.
Daoes continuity exist between
rode door motor harness con-
nector terminal No. 86 and

&

body ground?
lﬂ-i{.
@

{Ge to next page .|

SHA227C

LA _TO



TROUBLE DIAGNOSES — Manual Air Conditioner
Piagnostic Procedure 2 (Conit’d)

'-"1

o — — — 2 Dy —

'I-

]

fT ..........
EI

¥IiG

WL i
F
F
3
k
E

- —

v v e e e ——

cY

L
-

ke sl b mlen

\ prlontrol amgp, i
\ harsess connsetor (217) Ml
R

=
€

SHAIZBC

e
—

¢

Lheck circuit continuity betwean
each terminai on contraol amp.
and mode door motor.

Terminal No.
gontrol | Made door |Continuity
H’Tﬂ MO
@ @
@ i
o8 28 and 3% Vee
@ @
B (@
@ &

lﬂ-l-{.

Conirol amp.,

harhess ecnRectar (07

—i —
| M,

Loy

E

GY

SHAI20C

CHECK FOR QUTPUT OF CON-
THOL AP,

Do appraximately 12 volis exist
betweean control amp. harness
terminals No. @0 and @8 when
mode i3 switched from “VENT'
o “"DEF” or when mode is
switched from “DEF"” to

“VENT?

T"”;‘:’t Mode deor moter
Minle Birection

@b | @ | door [of linksgy

operation [ rotation
= | & Stop Stop
@ EE' VENT — | Counter-
= DEF clockwise

DEF - | fiockwise

{“—B @ VEMNT

N.G

Lﬂ.u.

Replace mode door motor,

b A-RD

Repair harness or connector,

Replace control amp.




TROUBLE DIAGNOSES — Manual Air Conditioner

Intaks coor motor
harness connector
N

SHAZMC

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

Perform PRELIMINARY CHECK 1, and Main Power Suppiy

and Ground Circult Check before referring to the following

modeas.
.
flow chart.

CHECK POWER SUP#LY FOR
INTAKE DOOR MOTOR.
Disconnect :ntake door motor
harness connector.

N.{3

Check intake door moior power

supply circuit continuity.

OB

Control amp,

harness ennnector <H

contral panel harness terminal
No. 42 {§1)) and contrel amp.

harness terminal No. 3 (D).

io.a-:.

Replace controt amp.

S -k

B Intake door moter -
= harness connector Do Eﬁpfﬂ?‘i"'_'ﬁtﬂiy 12 volts exist
= 5 T between intake door moter har-
E |:r1iz:r[‘ﬂ::, y .. {}, @ ness terminal No. 83 and bedy
ground?
. !J!‘: V B px C)
9 Selact VENT mode and chack N.G. »: Check the voltage between con-
ihe voltage betwean intake door trol pane! hamess connector
motor harness terminals No. terminals No. 2 and GJ .
N @, bo :
SHAIDIC @ @ @ and gy ground Feammine
] No Voltoge
. P Terminal voltsge AL switch - {Appvox.}
B Switch ursit sreitch | sweiron | MOQE [ Apzrone, ¥ @ @
harress connector &% | d0 [ B Switch prassed e oV
o) 11 ¥R ON ON | REC {12V {12V { oy Switch frae 5V
17 ! on (orr | TR Haay | ov Jaav
QFF | OFF | FRE | OV |12V |2V N.G. lD‘K‘
WiE 0K Replace con-
I] trat amp.
N0 |
Repiace intake door motor, Discennect control panel con-
SHAZS
nector.
Bl Switch unit - I
conngctor {me) Ty l
. Check circuit continuity between |N.G. .| Replace control panel.
control panef terminais Ne. 3
and 1.
Comingity
REC switch | hetween terminal
No. P and {1}
Switch pressed Yes
Switch free MNa
m Switch unit harpess P K.
Check circult continuity between [N.G.,! Repair hamess or connector.




TROUBLE DIAGNOSES - Manual Air Conditioner

Eﬁumpressnr harne&s
cannector (F2)
@E@@
AfC switch G
L 2 O
‘E_E’ .
- W R )
SHAZISC
ALC relay harness
@ con ne::tgr ASC switch
aON
M
3 3
@
-‘W 2 3 4
g ::ﬂ: !
o
BHAIMLC

AL retay harress
‘o @ Compressor marnasz
cornectar Lt ronMecCtor
L 5 o]
HE

&

—

Q]

SHAJIIC

AJSC relay harness

l:nnnactnr t‘
G.‘W

)
€
(&

i}

SHAZMC

Diagnostic Procedure 4
SYMPTOM: Magnel clutch dees not engage with A/C switch and

fan swiich are ON.

e Pertorm PRELIMINARY CHECK 2 before relerring to the
following flow chart.
| CHECK POWER SUPPLY FOR [ | Gheck magnet clutch coif,
COMPRESSOR. 'ﬁ G
Disconnect compressor harness l o
connactor.
, . Haplaca magnet cluich.
Co approximately 12 volts exist
botwaen compressor harness Refer to COMPRESSOR —

E :
connector terminal No. d§ and Model MJS1/70 {HFTASH make)
bedy ground?

E lN.G.
CHECK A/C RELAY OPERATION. | N.CG. | CHECK POWER SUPPLY FOR
Do approximately 12 volts exisl A RELAY.
between A/C relay harmess corw Disconnect A/C reday.
nector terminat No. 4§ and Do approximateiy 12 volts exist
body ground? between A/C relay harness ter-
0K minals No. 49, & and body
groursd?
O K. N.G.
Disconnest A/C relay harness
connector,
Note CHECK POWER SUPPLY CIR-
Check circuit continuity between CUIT AND FUSE AT FUSE
AMD relay hdrnass connector BLOCK.
terminal No. @@ and compres- {Refer to "POWER SUPPLY
sor harness connector terminal ROUTING" in EL section and
No. @g . A/C ELECTRICAL CIRCUIT.)
CHECK A/C RELAY AFTER DI8- [N.G. I Replace A/C relay.

CONNECTING IT.
{Reafar to Electricai Components

inspection.)
lG.K,

Reconnect A/C relay.

I
®

{Go o naxt page.)
Note:

H the result ig N.G. after checking circuit contimsity, repair harness

Connecior.

HA-82
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TROUBLE DIAGNOSES — Manual Air Conditioner
Diagnostic Procedure 4 (Cont’d)

Low-pressurg switch
harngss connector ()

AE

LGB

&) -._

ASC relay harness Low-siressure switch
connector [ 5 harness connector (B}

LiGsE

1
|

E

&
0

|

SHAS3BG

LGsa

£
SR

SHAIHKK

M E

AT switch E
For terminat arrangement, refer o

OFF
Circuit Diagram for Quiek Pinpoint Cheeic,
SHAJIC =

—
HE
CANIT COMNNECTOR

E.C.C.5. contral 2
Lt CONNBCIOT

(3 £.0.C.5, control anit
connector (F;

hetghlly

| CruNIT |9

CONNELTOR

9

GR

[.ewe-prassure

switch connector

¢ aR
{':Ej 0OR
For terminal | ] EE
BITANGAMENY
refer to Circuit L e
Ciagram for Quick Pinpoint Check, SHAS4IC
[
— TN
CANIT O CONNECTOR e
E.C.LC.5. control ASC switch
unit connector {7y ) DFF
8 v
SRS

For werminai arrangement, refer 1o
Circuit Diagram for Quick Pinpoint Check.

A
®

CHECK COIL. SIDE CIRCUIT OF
A/C RELAY.

Do approximately 12 valts exist
between low-pressure switch
harness connector terminal No.
and body ground?

_ lﬂ.;{.
{x

Do approximately 12 volts exist
between E.C.C.S. contrel unit
haraess terminal No. (8) and

hody ground?

(LK.

L '

Co approximately 8 to 9 volts
exist betwean £ C.GC 8 control
unit harness connactor terminal

No. @44 and body ground?

N.G,

N.G

N.G

. Gheck circult continuity between

AIC relay harness connector
terminal No. 6] and low-
pressure switch harness con-
seclor terminat No. 4§ .

Note

Check circuit contlnuity between
low-pressure switch harness
connector terminal No. i and
E.L.C.5. control unit harness
connector terminal No. (§).

lD,K.

Note

CHECK LOW-PRESSURE
SWITCH.
{Refer 10 Elecirical Componants

inspection.)
lN,G.

Replace low-pressure swiich.

ln.x.

Disconnect thermao contro! amp.
harness connector.

SHAMIC

lo.i-:.

(G0 to next page.)
Mote:

i the resuli is N.G. afler checking clrcuit continuity, r-pa:ir BArness

connecior,

HA-R3

CHECK E.C.C.8. CONTROL
LINIT.
(Refer to EF & EC section.)




TROUBLE DIAGNQOSES — Manual Air Conditioner

Diagnostic Procedure 4 {Cont’d)

Tharma eontrol @
arnp. harness l
CONNECtor Ngte

CANIT o] COMMECTOR

E.C.C.5. control
unit connector @

58

For termipal arrange-
ment, refer to Circuit
Driagram for Quick
Pinpoint Check,

Check ¢ircuit continuity between
thermo controd amp. harness

L

connector terminai No. @9 and
E.C.C.5. control unit harness
connectar terminai No. 4§ .

lﬂ.i{.

CHECK POWER SUPPLY FOR
SHAIME0

TEHRMO CONTROL AMP.

Thesmo control amp,

harness CoNNECTOT (1)

e

o [ L

0o approximately 12 volts exist
betwaan thermo control amp.
harness connector terminai No.
%@ and body ground?

N.G

o lD.I{.

Is the veltage between thermo

ST
Sl

&

conirol amp. harness connector
terminal No. %1 and body
ground approxirately Ov?

SHA3LL0

v lﬂ,ﬁ_

Mote

E Thermo conirot amp.
harness LORPeCHor (NE)

&-‘im

—E

Check continuity between
tharmeo control amp. harness
connector terminal No, 41) and
control amp. harness connector
terminal No. ((§.

lﬂ,i{.

CHECK A/C SWITCH OF SWITCH
UNIT.
= Check the voltage betwesen

EHASEC: | switch unit harness connector
terminals No. (6) and ()
'H Thermo contril amge. Control amp., Tertiat
karness connector Voliage
RE itch Py
— &) © swit X TR i
= T Switch free & | < BV
wWiB l{} H
= K.
—i HEplﬂ-‘:E control amp.
»
SHAMTIC
Switch unit
herness connector
— 1 ¥ iR Note:
) 11 -,
& connecior.
IH
BHAJMBS

HA-84

CHECK POWER SUPPLY CIR-
CUIT AND FUSE AT FUSE
BLOCK. '
(Refer o "POWER SUPPLY
ROUTING' in EL section and
AJC ELECTRICAL CIRCUIT.)

Replace thermc controf amg.

Disconnect switch wnit connec-
tor.

¥

©

{Go to next page.)

It the result is MN.G. atter checking circult comtinuity, repalr harness

ar



TROUBLE DIAGNOSES -— Manual Air Conditioner

Diagnostic Procedure 4 (Cont'd)

Switch unit harmness @
connectos ' L

ommm Check circuit continuity between |[N.G. | Replace switch uait.
T :11 ) switch unit harness connector

terminai No. () and {1 .

Continuity
Letweern

YR
11
E ASC switch rerminai No.
and {9}
———ts Switch pressec Ves
SHAILBD

Switch free No

& IR

R
harness connector (A -

& 1 Check gircuit continiity betwean
] switch unit harness connactor

terminal No. (D) and con-
YA trol amp. harness connacior ters

— minal No. &) (§]).
éjl @ P.K.
Q2

E Switch unit - P.H.
Note

5]

Replace controi amp.

- = el Note:
H the result iz N.G. after checking circult continully, repsir harneas or
cannector.

e iy nhivr vieE e T TR TR PP

Controt $mi,
harniess CoOnnector [ra;;r]

SHAMC

HA-85



TROUBLE DIAGNOSES — Manual Air Conditioner

Diagnostic Procedure 5

SYMPTOM: llumination or control pane! indicators do not come

on.
¢ Perform Main Power Supply and Ground Circuit Check
before referring to the foliowing flow chart,

Turn igniticn switch and lighting switch ON.

!

CHECK ILLLIMINATICN AND INDICATORS.
® Turn A/C, REC and fan ON.
 Raotary VENT, B/, FOOT, £/D and DEF swilches in or-
der.
» Check for incidents and foflow the repairing methods
as shown.
INCIDENT
1L L :
How 10 repair
Control | A/C REC
panel
Go to DIAGNCSTIC
b ¢ 4!
C | PROCEDURE 61.
Go 10 DIAGNGOSTIC
X
© O PROCEDURE 5-2.
Go to DIAGNQSTIC
© O % PROCEDURE 5-3.
Ga to DIAGNOSTIC
O X X
PROCEDURE 5-4.
3 AHumination or indicator comes an.
X lllumination or indicator dees nat come on.

HA-86



TROUBLE DIAGNOSES — Manual Air Conditioner

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

- Switch ynit

Buibs

SHABTH

E Switch unit

harmess connecior

fRas

GiR

CHECK THE OTHER Il UMINA-
TION SYSTEMS EXCEPT FOR
AIC SYSTEM. |

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

NG,

CHECK ILLUMINATION SYSTEM.
Reter to liumiration/Wiring Dia-
gram in EL section,

l{l-i(.

Turn ignition switch and lighting

switch OFF.

CHECK ILLUMINATION BULE,
Remave switch unit and discon-
nect harness connectors. Re-
mave illumination bulhis) and

Replace iHlumination bulb(s}

SHAJR2C

check tham.
&D,I(.

CHECK POWER SUPPLY FOR
ILLUMINATION WITH LIGHTING
SWITCH ON.

Do approximeteiy 12 volts exist
between switth unit connector
harness terminal No. (1) and

N.G

CHECK POWER SUPPLY FOR
ILEUMINATION SYSTEM.

Reter to ilumination/Wiring Dia-
gram in EL section.

bady ground?
lO.h‘:.

CHECK TIME CONTROL SYS-
TEM.

Refer to TIME CONTROL 5YS-
TEM in EL seotion,

HA-87




TROUBLE DIAGNOSES — Manual Alr Condiioner
Diagnostic Procedure 5 {Cont’'d)

/ LR Switch

B 5| & unit
P 4 T cinector

"

Ohmmatar should show some resistance whan
test leads are connactad a3 thown; it should
show open cincu it when test lsady 2rs revarsod.

SMANRC

DIAGNOSTIC PROCEDURE 5-2

CHECK MAGNET CLUTCH OP-
ERATION.

Doas magnet cluich operate nar-
mally when engine is ON and
ASC switch, fan switch are ON?

£ lﬂ.ﬁ.

& 3 DEEnE
" » COoNNRCIor
AN B
¥,
=

Chmumeter shvouid thow sorne resiancs whan
et lands are connected a1 shown; it ehould
show open circa it when test leads sre reversed,

SHAIGEC

Check circuit continuity of

LED.
lN,G,

Replace switch unit.

DIAGNOSTIC PROCEDURE 5-3

CHECK INTAKE DDOR OPERA-
TICK.

Does intake doar operate nor-
makly when engine i3 ON and
AIC switch, fan switch are GN?

N.G.

N.G.
4"‘* Go 1o Disgnostic Procedure 4.

————

Go to Hagnostic Procedurs 3.

lD. K.

Check circuit continuity of

L.E.D.
lm,a.

Replace control paned.
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TROUBLE DIAGNOSES - Manual Air Conditioner
Diagnostic Procedure 5 (Cont’d)

Switch unit harness connector

r 3

(m)

€

ll

&

[V]

G

SHAMEC

Control amp, harness connector

L

T T M€

&

82,

o

SHAXSYC

DIAGNOSTIC PROCEDURE 5-4

Turn ignition switch and Highting

switch OFF.

Disconnect switch unit harness

conrnector.

CHECK POWER SUPPLY FOR
SWITCH UNIT

Bo approximately 12 volts exist
between switch unit harness
connector terminal No. (&) ang

N.G.

Chack harness of switch unit
powser supply circuit

{Refer to "POWER SiHPPLY
ROUTING” in EL section and
A/C ELECTRICAL GIRCUIT.)

body ground?
i QK.

CHECK 80DY GROUND CIR-
CUIT FOR CONTROL AMP,
Boes continuily exist between
contrgl amp. harpess connactor
terminal No. @3 and body

ground?
l 0K

Reptace control amp.
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TROUBLE DIAGNOQOSES — Manual Air Conditioner

Control parel! harness

connector @

2 Mike

SHASFIG

SHASZZC

Controd amsp. hamess —
coOnnectors @ I &-}

A

- - - -“_r
Al fnix door Motor connector

SHASIAC

Contral amp. harnsss
connector 7]

SHAL4C

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. () and i

Teraenal
M.
@ |

it 1+

Temp.
cantrol
310 -

Wolthge
teppron.}

b
ELh

Fult hat

Fulf aerlf

MN.G.
e

Cisconnact controf amp. harness

connector.
:

Check if approximatety & voits
exist between conirod pangd Rar-
ness connector terminals No. (3

0.K.
Y

Measure voltage between con-
irol amp. harness connecior Her-

minals Ne. {8} and (1} .

Terminal
M.

RN

T,
ool
1150

W oitage
Fopprrars.)

Futk hat L1

all o

FLTE et

lc.r{.

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

Terminagt Mo,

AT AT
ooar
MnLLrr
3t
i
ey

Catitrok Confmuily

df e,
3
i
4

Y

ang (1.
lﬂ,l-(,

MN.G.
Beplace con-
trot amp.

b
(A} {Go fo next page }

N.G.

Repair harness or connector.

A%
;0.;{_

Controf panel harnass
canngctar

s
i’f“‘é‘“‘““r"{‘;“l_...._..““
LT
R

&

SHASZEHL

CHECK FOR CONTROL AMP.
CUTPUT.

Check i 12 volts exist between
control amp. harness connector
terminals No. 30 and 31} when
tamp. contrgl fever is moved.

Tarminal
Pox

Adr mix
GoEar motor

Drirectics of

Farih mm
FERLALichr

Air mix
doger
Tk AL dan

g

Stop
Couriter-
clotkwise
GOk wiwie

Son
Eoid ~Hot

® OO @

&
®
o

Hot-+Codd

N.G.

Replace controf amp.

Q.K.

Heplace air mix door maotor.
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TROUBLE DIAGNOSES — Manual Air Conditioner

i

cOnfeCior @-}}

v

—_

7]
.

SHASIRC

Diagnostic Procedure 6 {Cont'd)

¥

and@.

Check if approximatety 5 voits
exist hetween control amp. har-
ness connestor terminais No. 3)

NG
—

Repiace control amp.

QK.
L 4

Repair harness or connentor.
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TROUBLE DIAGNOSES — Manual Air Conditioner

Air conditioner /b | Electrical Components Inspection

FAN SWITCH
Check resistance between terminais at each switch paosition.
Switch position Resistance between terminals Ne. (3) and 18
i : {Approx. {})
L OFF o
1 1,540
. 5 -
SHABEC.
3 270
4 0

3II‘E

&3 O

BLOWER MOTOR

Confirm smooth rotation of the blower motor, .
e 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)

Atr canditioner

0 O

:j‘x ﬁi};‘ﬁre}é@
H\-E.i switch - 7 7
- -

HHASTEA

AlC SWITCH
Check continuity between terminals at each switch pasition.
Switch condition Terminzal Mo, Contingity
While A/C switch is pushed () a9 Yes
While REC switch is pushed &2 A Yas
LOW.-PRESSURE SWITCH
High-pressure side line pressure ) ,
;
kPa ibar, kgiom?, psi) Cperation Continuity
186 {1.96, 2.0, 28) Turn OFF Does not exist
206 (2.06, 2.1, 3t} Turs ON Exist

RELAY

Check circuit continuity between terminals by supplying 12 voits

to coil side terminal of relay.
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TROUBLE DIAGNOSES — Manual Air Conditioner

Electrical Components Inspection (Cont’d)
Alr conditionar ke . HGDE SW!TCH

swhoh unt Check resistance between terminals at each switch position.
{irth Resistance between terminals
m— ";f A j’ Switchk position No. (3) and Ne. (3
......................... iR o
...... JENT -
BAL 270
FOOT 460
FOGT/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 table.

Evaporator outtet air femperature Thern;:.;antml Voltage
©h pperation (Approx.)
Cecreasing to 3.0 {37) Turn GFF 12V
_ control amp, HARZIC Increasing o 4.5 {40 Turn ON v
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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 cantrol panel, the automatic tfemperature control system

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

lower (FOOT) outlet air temperatures. This computation is accompiished in relation to the desired

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

conirol system then controls the air mix door posttion so that the outlet air temperatures mee? target”

-putiet air temperatures,

A summary of the automatic temperature control system is as fallows:

1. The upper and lower air temperatures are independently controlied to provide a comfortable ride.

2. Optimum outlet gir temperatures can be set to the passenger's preference.

3. Qutiet air temperature feedback conirol threugh duct sensars 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 reguiates fan speed according to the difference between the target
temperafure and the temperatures detected at the upper and lower in-vehicie sensors. The greater the
difference between the temperatures the higher the blower speed. If the cabin sunload or ambient
temperature is high, fan speed will be increased.

INTAKE DOOR CONTROL.

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

OQUTLET DOOR CONTROL

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

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

SELF-DIAGNOSTIC SYSTEM

The A.T.C. system contains an on-board ciagnostic system which can be used to check the A.T.C. system
sensors and motors and any trouble data siored in the MEemory,

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 self-diagnostic systems (STEP 1 to STEP 4). Each step can be
accessed by pushing the “"AUTO" switch, The functions of each step are as foilows:

¢ STEP 1 — Monitor diagnosis

STEP 2 — Actuator test

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

STEP 4 — Readout of trouble data memory

* & &

2

Target temperature

When a temperature for the cabin is set using the TEMP. SET switch, the A.T.C. system calculates an
initial target temperature based on information from the various A.T.C. system sensors. This target
temperature is continuously updated 1o bring the cabin temperature to the set temperature in the most
comfortable way possible for the occupants, {The program for this was made after eareful study of
comfort levels related o car interiors).
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DESCRIPTION — Auto Air Conditioner

Switch Functions on Control Unit
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16 NGO, VS M VAUMAIG , S4 0., 8 Jo8saad SHHYNZH ALDS UAGM HOIIZUNY 30U S0P youas  NDDR.,
-ALS0 USLM USIIDUN) 10U 530D Ya3IME  IHEDTH., (14261 9.0 anoae
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DESCRIPTION — Auto Air Conditioner

Specifications

AUTO AMPLIFIER

The auto amplifier has a built-in microcomputer which pro-
cesses information from the A.T.C. system sensors. Signais are
sent from the auto amplifier 1o activate the A.T.C. system
depending upon the information sent by these sensors and the
set temperature selected on the switch panet.
The AT.C. system's seil-diagnostic capabilities are built into
the auto amplitier,

Ambient temp.

BEnEOr ;

Im—vanicle sensor
Upper:

In+vehlcle senzor
e )

et sensor
Liefronter)

Duet sensor
Werti latar)

Quct Bensor
F | ool

Sdunload sernsaor

Thermal transmitter
Wetaer temp. }

Hode door mator

F. B R (Potentio
belanca Rezsistor)
build-in mods
door motar

Air %;f goor mehtor

Alr mix door maotor
{1

intake goor motor

Fan controi amplifler

Compraggor
Magnet cluteohl

— i
J
el
' Automatlq
amplifiepr
Mlero-
SonpuUter)
g
RRAmaaaLoL
i
e
Temparatuse

et switch

Yenti fataor door

Flaar doar

Nefrostar door

Alr mix doar 1)

Alr mix goor (D

Imtake door

8| owar matar

SHAZSEC
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DESCRIPTION — Auto Air Conditioner

Alr mix actuator |

SHA2TAS

Specifications (Cont’d)

AIR MIX BOOR | and [ MOTORS
Component and related parts

Auto ampiifier
Air mix door motors

Ambient sensor
sunload sensor

In-vehicie sensors (upper and lower)
Duct sensors (vent, floor, defroster)

Oparation of air mix door [ and H motors

3 e 5] @
42 4t
©

42 Air mix door | Direction of

@4 45 ared H operation lever movement

=) &3 COLD — HOT *Clockwise

& © STOP STOP
___{:EJ__ > HMOT - COLD | "Counterclockwise

Air mix door | Air mix daoer i Motar

System operation

# [ |

"Direcrion of levar
movament' is as
viewed from arrow P

SHAZT4L

The air mix door moiors are attached to the botiom of the heater
unit. The motors rotate, moving a lever system which varies the
air mix door position {o heat or cool the inlet air. Outiet air
temperature is measured by the duct sensors, sighals from
which are sent to the auto amplifier which uses them to modify
the air mix door position to achieve the current target temper-

ature,

e [t lakes about 1 minute to stabilize duct air temperature.
e When ambient temperature is below 5°C {41°F) or above
60°C {i40°F), air mix door position is fixed,
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DESCRIPTION — Auto Air Conditioner
Specifications (Cont'd)

TSI
~ ===5= Mode door mator

N

MODE DOOR MOTOR

Component and reiated parts

¢ Auto amplifier

¢ Mode door motor with potential ballast resister (P.B.R.)
/ e Lower in-vehicle sensor
T —— | @& Ambient sensor
¢ Sunioad sensor
.
T HEHAE?EE

Mode door motor operstion

7 @ [48
&7 73|te2

Mode door motor operation

a7 @ Mode door Direction: of
oparation sicle link rotatian
S ) VENT = DEE Clockwise
& o STOP STOP
oy &) DEF -+ VENT Countergiockwise
L —4\/!/\,_...

] SHAZTES

System operation

The mode door motor is attached to the heater unit. The motor
operates a cam assembly which moves the air outlet doors. The
auto amplifier controls air distribution to the VENT, DEF and
FOOT outlets. Qutlet door position is conveyed to the auto
amglifier by the P.B.R, built into the mode door motor.
The auto ampiifier computes air outlet conditions according to
ambient temperature, se! temperature and sunload. When
thermal loads are great, the air outiet computation is addition-
aliy influenced by the foot area temperature. The air outlet
- positions are smoothly adjusted in response to changes in
ambient temperatures.
When the set temperature is decreased or when the sunioad is
increased, the air flow volume from the vent oullets is in-
creased.

HA-99



DESCRIPTION — Auto Air Conditioner

Specifications (Cont’d)
INTAKE BOOR MOTOR

Intake door operation

69| @&
46

() (5

"n_.w.__,__f
] X;\ Component and related parts
/k" \ e Auto amplifier
AN e Intake door motor
) e e Upper in-vehicle sensecr
L e Vent duct sensor
} ’ =-1 @ Ambient sensor
Y Intake fé:: o I Sunlcad sensor
j{ door mosor /|
(¥ T N auasrre
Intaka door oparation

Intake door Exirection of
@ @ opetation lever rotation
= & REC -~ FRE Counterclockwise
{-_;} IE'} STOP STCP
) = FRE — REC Clockwise
PP ke FERTTTTTY
SHAZTAC

System operation

The intake door maotor is agitached to the air intake unit. Intake
door position is controlied approximately once every minute,
according to the difference between target and actual vent air
temperatures. When the actual outlet air temperature is higher
than the target vent air temperature, the intake door will
graduaiy shift toward the recirculation-air side. When the outle?
air temperature reaches the target outlet air temperature, the
intake door wiil gradually shift toward the fresh air side,
However, when the ambient temperature is lower than 20°C
(B8°F), 100% fresh air is taken is regardiess of outlet air
femperatures.

When the compressor 15 "OFF" the auto ampiifier sets the
intake door at the "FRESH" position except when the "RECIRC”
switch is "ON".
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DESCRIPTION — Auto Air Conditioner

Specifications (Cont'd)
TEMPERATURE SENSQORS

(%) &
I & 9 kel 6
0 @) 26) &)

Ambient tamperature ssangor Upper in~vehicle sengar G; G;

& &

@ @ Flaar uet) sentor Lower Iin-vehicle sensar

3 o 6§
@ @ 2

etfroster [Oust Sensor Yert (duct) sensar

SHA2SEC

SUNLOAD SENSOR

The sunload sensor is located on the right defroster grille. it
detects sunload entering through the windshield by means of a
photo diode and converts it into a current vatue which is then
input into the auto amplifier.
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DESCRIPTION — Aulo Air Conditioner
Specifications (Cont’d)

FAN CONTROL AMPLIFIER
The fan control ampiifier is iocated on the cooling unit. It amplifies the base current fiowing from the auto

ampiifier to change the blower speed.

Auto amplifier

ACC

@

ACC

f

r..¥
Micro- Output :signal
compiuater ™ process
cirgult

Fan contrai
amcl i fier

8| ower
matar

bb

36165

SHASTC
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DESCRIPTION — Aute Air Conditioner

System Operation
SWITCH PANEL

Control Uit | Switch panel

@

14 - 4
Powar >’<
supp |y 15 - ﬁa
1 e 13 l
Budzer
contro | i - 7 Buzrzer
algmnatls
(&8 - B
Ind%ca?nr o . -~ 9
contro .
- 1 < Diselay
cignals ” - o
§1 A
!

L
AL switches m{i}m

4
Fon - | AUTO LECON [nEF 5
Switch , E
i output 2 . 2
: sigrals
L L : : o 5 4 *F{ﬁ}“'
- SighairFAs
: Pl i 4
f Switch Sigret~ge ;Ii
P input = s 5 ;
Eighﬂ|$ sighat.ﬂ'cﬂ X ;
- 3 < ‘
Geouna Jj .......... {17 QF, _L
= = o) r@
";-9 To
Pl ltumlmnatian
= control
circuit SHAZGAL

............... _—

System operation

Except for illumination iamp terminals 42 and @, 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 and output signals

The control unit always sends three different signais to the switch panet! on three lines 4), 5, and (8).
For exampie, when the “Auto" swilch is pushed, signal A" returns to the control unit on line No. . And
when the “Econ’ switch is pushed, signal “B’ returns {0 the control unit on Hne No. (1),

Similarty for the other switches; the controi unit recognizes which signal returns on which line, and then
identifies which switch is pushed.
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DESCRIPTION ~— Auto Air Conditloner

T M- |
L |
¢ i
i 238 F--—— ---- !
g : I )
b I
B .
§ 10081}z ! |
£ ! ; i
1] | 1 1
= ! : :
1) 3 (1] 49
Time i(min.)
SHAZASKC

a.010 (9, 36}

[0.11 {97 3B4)]|

kW Ekcal/h, BTU/R) fm?

[ kW (kcalfh, BTU/Y 5q ft]

£.181 (990, 3,928}
[12.38 {10,652,
42 2731

% 0.768 (660, 2,619}

E [B.78 {7,102, 28,182)}

3
0.384 (330, 1,309}

=

[£.13 {3,581, 14,097}

0

SHAZM4EC

rrrrrr -

[ |

13 =

Tirme

3

frnin.}

System Operation {(Cont'd)
AMBIENT 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 16°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 signal 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 oruising, the
ambient temperature will rises suddenly.

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

SUNLOAD INPUT PROCESS

The sunload input cireuit in the auio amplifier also features a
time delay to prevent 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
alkilio R R . converted to 5V DC by the constant voltage circuit where it is
| | then applied tc the ground line of the aute amplifier by the fixed
; g?:::;fnt voltage | | resistor and sensors. The auto amplifier monitors the voltage

| | between each sensor and the fixed resistor. The resistance of
Fixed rac | each sensor varies according 1o temperature.
o or ; Accordingly, the voitage at each sensor varies according to the
|
|
|
|

temperature. The voitage signa! is processed by the auio
amplifier for AT.C. systemn operation.

1

|

[

F

:

I

|

i

3 Detaction of sentor

Eaclh sensor Fﬂitagﬂ

|
|
|
|
H
E
:
3
|
|
|

S — |

TR M — T T e e e e M e o

SHAZSTC

STARTING FAN SPEED AND OUTLET DOOR CONTROL

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

s e oD Qe

Auto amplifier

Fan control amplifier

In-vehicle sensors (Upper and Lower}

Duct sensar {Defroster, Ventilator and Floor)

Ambient 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 tempearature is beiow 21°C (70°F)
anc the outiet duct temperature is lower than 35°C (95°F), the fan starts at minimum fiow rate. As the
discharge air temperature increases, the air flow rate increases to bring the compariment
temperature to the target level as quickly as possible.

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

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

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

Qutlet door control

At a set temperature of 25°C {77°F), when the upper in-vehicte temperature is lower than 21°C (70°F)
an¢ 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
outlet mode changes from the defroster mode to the DEF/FOOT mode. When {loor duct temperature
exceeds 40°C {104°F), the starting fan speed control and ocutlet door control mode is repiaced by the
normal automatic control maode. 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
I3 replaced by the automatic control mode as the coolant temperature and outlet air ternperature
nNeraases,
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DESCRIPTION — Auto Air Conditioner

- System Operation {Cont’d)
Starling fan speed and outlet door control specifications

R

i

“}—:" ?3 @ 93)

=
I = = = =
_g % - v 5.5V \ Automatic fan speed control
5 .
E Qutlet is flxed in VENT. g::;ti;sm;(%ﬂ:_
g 4 4V
m 1 Outet is fixed in DE¥,
ol -

Time

: When both upper and {owsr in-yehicle temparatures sre much higher than sat temperature.
T ‘When upper in-vehicle temperature is higher than set temperature.
: When upper in-vehicie temperature is |ower than set temperature.
: VQEBRDE angine moe|
When DEF duct temperature rises above 35°C (356 F)
VEIO0E angine model
When DEF duct temparature rises above appraximately 20°C (88° F)
|Exact temperature depends an ambient temperature,}

3 ;. VG30DE engine model

When ELOOR duct temperature rises above 40°C {104°F)
VGILDETT &n gine modal

When FLOOR duct temperature rises above approximataly 38 C (97 )
[Exset temperature depends on gmbient temperature. )

i When water temperatura rises above 40°C {184° F) and ditference between outlet air teraperature and target tamperature is
Iower than 5°C I5°F),

on MAGNET CLUTCH CONTROL

I The atito ampiitier controls compressor operation by the ambi-
ent temperature and signais from the E.C.C.3. unit.

The aute amplifier will turn the compresscr "ON" or "'OFF" as
¥ determined by a signat detected by the ambient temperature

OFF

Sensor,

-t 1307 1{34)
Ambient tempersture G {°F}

SHAZSC
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DOOR CONTROL - Auto Air Conditioner

Mode door motor

SHAEGTEH

Intake
dnar lever

' H cricdar

intake door rod

\— Intake

doar link

Intake I
gonr Motor —

SHAZOBE

Control Rod Adjustment
MOLOE DOQOR

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

harness.
Turn igniticn switch to ACC.

3.
4. Set up "ACTIVE TEST" mode with CONSULT or set up

seif-diagnaosis STEP 2.

5. Sel MODE DOOR position as in the foilowing table.

o

MODE DGCR POSITION

L

Zode No.

VENT

BX

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

B "
(T 3X 4X X 6
Code No.
Mode do
 coar DEF HEAT B/L VENT
position

INTAKE DOOR

Turn ignition switch to ACC.

B X 00

seli-diagnosis STEP 2.
Set INTAKE DOOR position as in

o

install intake door motor on intake unit.
Connect intake door motor to harness.

Set up "ACTIVE TEST” mode with CONSULT or set up

the following table.

INTAKE DOOR POSITION

T

Code No.,

REC

BX

6. Install intake door lever,

7. Setintake door rod in REC position and fasten intake door

rod to holder intake door javer,

8. Check intake door operates properly when position is
changec with CONSLULT or when code No. 6X is changed {0

cthers,
@' 3X ax 5), X
Code No.
i [ -
ntake_ door QOutside air Fa".“a' -:fut Recircutation
position side air
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DOOR CONTROL — Auto Air Conditioner
Control Rod Adjustment (Cont’d)

AIR MIX DOOR

1. Connect harness to air mix door motors | and [ and set
ternperature control lever at full-cold position. |

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

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

Air mix daor 13

SHAZESC

WATER COCK CONTROL CABLE

Ctamp 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 tull-hot position.
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DOOR CONTROL — Auto Air Conditioner

NOTE
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AC ELECTRICAL CIRCUIT — Auto Air Conditioner

Wiring Diagram
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AIC ELECTRICAL CIRCUIT — Auto Air Conditioner
Wirlng Diagram (Cont’d)

HA-1

11

EEFR
-E ﬂ%} FUSE BLACK Refer to *PEWER SUPPLY REUTIHNGT In FL section 3
— . - - - SR - -
o Is - BHECK
i = IGNITION SWIToH FGMNITIDON SWITCH TENITTON T Lt
G I ACE ar ON b ON or START RELAY On o SYaRt
=K Fald ) ; ' —
CONNEDT DR BATTERY § [@ |
it © BRI SN . REr)
L [ — o e |
Tfé” CONNECTOR
3 e L (Erg | na
C“:J i"! @ Bi DWER B@J {75 R ! : IR ) p— f'ﬂgl'h o
RELAY 3 : : L harnes
1 f i. Fam ey T |
LI ._,.Tm-u_.m;_ E I 3L+ B
e QR e ' TR (e X~ R
-yhgp—— _
(Eady o : E @:)
hamasa@ﬂ ; — '
@T": - —- --—EEEEE.’;}?{——J
Eggéna CONNECTOR -
tHain Farnesgsl @@@ E E 3 E 0
....... o3 ] !
. e |
............. I
. e ————— e i .
Ergine room harnesst é é
- o =
il 58 ~———————— 1 -—1| 3 ;
] , i 1
| L+ ~L e
Browms e L ~
— | FELTS
C:] . g (::}EEEi (:} L FI
& i
(:j | ASC (:j 3 . s x
e vy o & B® RELAY g T % 3
I} -
€01 pernees o EBES : 27 T
— 1.8 LGB + L
. & E AMBIENT g I
. ; ey ¢ SENSOR 3
— @ [fh® 1ImIE ® b s
» i o LE.4B & o
T T L w S an aR —1 ¢ L -
5| | S i e e k-
o " i FRESSURE t]‘.‘ o
ﬁ E SWI TCH @ :}
L1
i . | s
8 B | §|] RaDiaTOR !E;@‘@nﬂﬂ. 3 7 .
s C
L. “11 RELAY ik O £ % .
o . fi e W
l qﬁ E — W | B HADAT PU - [ FUSE HLOCK
v !ii + - oR d| | FAN 508 ]]LE% iﬁ Bow n RELAY BOX
¥ = ' efer to o »
- A AELA Y t ¥ = SUPPLY ROUTING#
E imi ;Eﬂ 33 R . i EL mectigr 3
- £5
N % o _ s E ©
zi EHiE
N , E O
LY o | I EE kL
% g] é (] Ll 113
2 - @@ @ ¥ @ i ﬁ
4 PR T
Li 33 b - oo
s| B 3 gii @y ol ||| L] L
ui _r@ g -+ ,!
,.l.. — = — -
= = BOLY
COMPRESSOR oROLND BATTERY FUSIBLE LINK HOLDER
THERMAL .1 G 1ATOR
TRANSMI TTER SOLENGID ‘;;ﬂ
VAL VE o OR ® : A u
@@: M/T model

SHAES4E



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

WORK FLOW
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& Circuit Diagram
for Guick Pin-
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How to Perform Trouble Diagnoses for Quick
and Accurate Repair

C

CHECK IN ) <Hefarence item

. 2

CONFIRM.

LISTEN TO CUSTOMER COMPLAINTS AND

L 2

tNVESTIGATE ITEMS YOU

SHOULD CARRY OUT
RELATED TO EACH SYMPTOM.

: 2

PERFORM SELF-DIAGNOSIS.

Can be
performed

Iﬂan not be

CHECK MAIN POWER
SUPPLY AND GROUND

CIRCUIT,

MALFUNECTION CODE CAN BE FOUNILL

‘ No Yas

ELIMINATING GOOD
PARTS/SYSTEMS

4

ELIWINATE GOOD PART(S)
HARNESS(ES)/CONNECTORIS!
ELECTRICALLY.

Malfunctioning Malfunctioning
harness{es)/ partis)
connectoris)

INSPECT EACH
COMPONENT.

. 2

REPAIR.

REPAIR/
REPLACE,

.

FINAL CHECK

|

MEMORY.

DELETE TROUBLE DATA STORED IN

| B

( CHECK QUT )

HA-114

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

<$Elf-diagnusis ard CONSULT

{See pages HA-117 - 124.}

performed

Main Power Supply and
Ground Cirgcuit Check

(See page HA-133.

Preliminary Check
(See pages HA-126 - 132 ]

® Harness Layout
for ASC System
{See pages HA-134 - 135.)

Electrigal Com-
ponents Iaspection
{See pages HA-165 - 167}

DELETE WITH CONSULT.
OR REMGVE BATTERY
GROUND CABLE OR FUSE.




DIAGNOSTIC TABLE

Symptom Chart

TROUBLE DIAGNOSES - Auto Air Conditioner

Symptom

Possible cause

Ziagnostic procedure

Air outlet does not
change

# Mode daor motor not operating correctly

& inaccurate sensor input

& Ne output to mode door motor from auto am-
plifier

Proceed lo Preliminary check 1, then te Diag-
nostic procedures 17 and 18 if air mix door is
matunctioning. |

Intake door does not
change

« Intake door motor or mecharism rmaiunc-
tionmg

# [naccurate sensor input

 No output to intake door motor from aute
amplifier

Proceed o Prefiminary check 2, i intake door
Is matfunctioning, go to Diagnostic Procaedure
16.

insufficiant coaling

e Compressor clutch not engaged

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

» Low freon lavel

Proceed to Preliminary check 3. ¥ air mix
doors do nat operate properly, go to Diagnos-
tic procedure 15,

Check compressor clutch operation and freon
javel of systam,

Discharged air tempar-
ature does not change

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

Proceed to Preliminary check 7.

Noigo

& Compressor belt tension

» Comprassor componant malfunction
¢ Blower motar interference

e Ragiator cooling fan interference

Praceed to Preliminary check 8.

Air conditioner controd
switch ganel iHluming-
tion doeg not come on

& Biown fuse
# Loose or open in harness
# Blown hulb

Froceed to Diagnestic procedure 20.

Insufficient heating

e Coolant temperattire is low
# Air mix doors not in correct position
& Incorrect senser input

Biowear motoer opera-
tion is malunctioning

Proceed to Preliminary check 4. 1f air mix
doers do not operate correctly, go to Diagnos-
lic procedure 15

# Blower motor is not recetving power
# Venis may be obstructed

# Motor does not spin freely

% Air intake obstructed

e Blown fuge

& Malunctioning blower relay

Magnat clutch does not
engage

Praceed to Preliminary check 5. if biower ma-
tor is malfunctioning, go to Diagnostic proce-
dure 25.

& Biown fuge

a AfC relay inoperative

e Opern in wiring

® Opers ambient sensor circuit

& Low freon leve!

e Malfunctioning clutch assembly

Proceed te Preliminary check 6, then Diagnos-
tic procedure 19 i chuich is malfunctioning.
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Symptom

TROUBLE DIAGNOSES — Auto Alr Conditioner

Symptom Chart (Cont'd)

Fossibie cause

Diagnostic procadure

No display on A/C
switch panei

& Blown fuse
o Malfunctioning buld

Proceed to Diagnostic procedure 20.

Set temperature and

ambient temperature
de not appear on dis-
piay window

o Mzallunctioning switch unit
& Gpen in gircuit
o Maluncticning auto ampiifier

Proceed to Diagnostic procedure 21,

When air carditioner
switch is operated, if
does not beep

» Malfunctioning AfC switch
#» Qpen in hamess or connecior
#» Malfunctioning auts amplifier

Froceed to Diagnostic procedure 22

Set and ambient tem-
peraturg do not appear
in display ang indicator
lamp {L.E.E2.) does not
come on

¢ Opean in harness
¢ Malfunctioning switch panel
* Malfunctioning auto amplifier

Proceed to Diagnostic procedure 23.

Switches do not wark

¢ Malfunctioning switeh panet
& Dpen in harness
e Malfunctioning awtc amplifier

HA-116
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TROUBLE DIAGNOSES -~ Auto Air Conditioner
P ERhchesibshsbontutisfhefentohschoeshinshec S fbtihhdielivieteiddhinteteiteceletict S

Self-diagnosis

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

TEM MONITOR CHANGE PARAMETER HEA;?S; EE;F:‘HEE;;E*E ATA
CONSULT | ONBOARD | CONSULY | ONBOARD CONSULT ONBOARD

Ambient temp. " i . C
In-vehicle temp. (Upper) ) i) O O
In-vehicle tamp. (Lowear) - i O 3
-ﬂtil:t temp. {Defrosier) 2 2 O 2
Duct temp. (Ventilator} O 0 ) o
Duct temp. (Fioor) ( - ] .
Sunload . O ) o o
Walter temp. r i
Mode door P.R.R. 2 Z
lr=vehicle target temp. (Upper: {2
in-vehicle target temp. {Lower) J
Outiet zir target temp. (Lipper) {3 i "
Qutlet air target temp. {Lower) J T *
Mode door target position {0 o e
Intake door target positian o O e
Blower motor target voitage G (i ")
tﬂ::f;;fr::;etween upper and lower A o '
Qutput signal tc compressor O - .
Set temp. <
Selected mode o
Cperated switches status i

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

AFtyFicy biem
e InEphe Dwser Ak o )]
SET a0 A Chutide air D F/H oM
AME | coda a CHiTinte iv Mgt FiH O
Purtinl outiide :
o l o 13 BL | arewess | oq
HigW. E ] ]
Ex ::-:ﬂ:lmulltrnﬁ ant FiC .
[Hecwer volrage ixed) ]
o Wbt
3 iy
ras xd By *ove” emfers t aevy watcok 0f 3, &Y
LG S i, oy g b
] =
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TROUBLE DIAGNOSES — Auto Alr Conditioner

Start engine,
(ignition switch OFF - ONJ

l

Press [AUTO| switch, while continu-
ing 1o press it press |QFF] switch,
Hold these two switches for at least 5

seconds,

STEP 1 3

Self-diagnosis {Cont'd)

The self-diagnostic system diagnoses the sensors, door motors,
blower motor, etc, by system line. Refer to applicable sections
{items) for detaiis. Shifting from normal control to the self-
diagnostic system is accomplished by starting the engine
{turning ignition switch from "OFF " to "ON"’}, and pressing both
the {AUTO) and (OFF) switch for at least 5 seconds.

This system will be cancelled by either pressing the (OFF}
switch or turning the ignition switch “OF¥F"", Shifting from one
step to another is accomplished by means of pushing the
(AUTO) switch, as required,

tgnition switch: OFF

Monitor diagnosis L&t

l

Press _ALITE}| switch.

l

OFF | switch: PRESS

lgnition switch: OFF Self-diagnostic function s

STEP 2 gﬂ

Actuator test

Press EAU TO| switch.

1

STEP 3 U
Change of difference betwaen upher

fgnition switch: OFF

and lower target temperatures

i

Press !AU TO | switch.

l

OFF | switch: PRESS

Ignition switch: QFF

STEP4 — T
Readout of trouble data memaory 2w

l

Press !AUT{} switeh.

IDFF switch: PRESS
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TROUBLE DIAGNOSES — Auto Alr Conditioner

Self-diagnosis (Cont'd)
CHECKING PROCEDURE  Note

Start engine,

Check if
SET and AME data
{VFD display)
illuminate,

No

o Faulty wiring or VFD

et i seif-diagnostic mode.

{Press ALITG switch, while continuing to press it
press OFF switch, Hold these two switches for
at least b seconds.}

Check if
air conditioner oparates

and SET "GO appears.

No

#| Faulty "AUTO or "OFF"” switch

Sansor monitor
STEF 1 SET D {} Terrgsr micard Wi bt rarge
SENSOR MONITOR Coude Ieeen (W hn Carngar rment
Temparatures i atabilizedh
J, Fg—r Code I o0 Arabdnrd tampereture | —30 to #5°C {-22 w0 113°FE
L . : AME | dets Uppes compariment | n
| identification datz of each sensor i3 | | o i | 18 30°C 154 - 86°F)
shown. Litvwts CERTRRELEnL
02 e 0. I5°C {88 - S5 F)
BEE outhet air ) ;
) 0% VEMNT Afr tertrperature | § 4070 {41 - 1045 F)
Press H} switch or LO swirch. FLOOR st ir
_05 ! parnilermure - TOOC |58 1ERYH)
1O 10T W 10 - DO keath,
— 0 367 BTLHN) fre
¢ E TV EW GE | Sunicpd b - 11.26 iV (D - S.584
) Ecalin, - 38 4306
Press ALITO switch, BTl
o7 Water temperatuee "2 20°C 168" Fhoor BYCE
- {176°F)
[+ ] MNeDHE chovar woulepipe -9V
o2
| ntaraadl data
B
h 4 L . .
1. Engticalion {gude 5 pme tenibh of che valoe 10 ko writ,
SET30 *2: WHhET CONIAM remparatare it below S07C (104" £} indicarss 207 C IR F.
STEP 2 ACTUATOR TEST Wniet CesalaM tarnpseratuce it atiou 507 C 116" F) indicares 85°C (1767 1.
Code No. of actuators test pattern is
. . _’I Actustor test
indicatert on display.
Lode 1. inake Quttat  § _ A/M door Comp
SET | 30 31 1 Danade air Pt EiH oM
¥ AMB | coe = Thalsicte gar Haar FfH il
] ] Prct fix ::"""i e Y N
Press HI switch aor LO switch. T e ;
) FAwacralan s
Bx alz Vent £ e
|
EGhwer voltage (Tixedb]
Cucha Voicsge
ik &y
Pros ng &Y *oompr caterd 0o Ay valud ol 34,5
L W 5 g At B
Note: G 2y
1. Without enging running, STEP 1 and 2 are not ussfu!
for tome case bavauss COMIressor Not Operate.

2. Whida in the sslf-diagnosis mode, set temparaturg
switch functions ramain as usual.
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TROUBLE DIAGNOSES — Auto Air Conditioner
Self-diagnosis (Cont'd)

!

Press ALTO switch.,

:

STEP 3 [ SET 40
Press ALITO switch.
SET B0
STES 4 READOUT OF TROUBLE
DATA STORED IN MEMORY

!

each sensor}

[No. of engine starts/stops occurring
since fast problem was detected for

¥

LFress Hi switch ar 1.0 switch.

!

Press OF F switch.

|

END

h. 4

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

Feadout of trouble data stored i memory

g

Data contents

‘Frouble diagnosis
Critoris

Remarks

SET coge

AME | data

ﬂnﬁ:blunt s trouble
data

L s thare —70°C |—-94*F),
greatar than 141°C {ZBE°F)

Lx»par in-wahicle mansor
fraubie data

| us

Pross

Lovar invahiche sensor
troibde dta

LOSW. | §

Defroster [duct) semsor
troubis oets

1000 F LEFh

vent {duct) samaor
trgsuhile dets

(N i T T O I

Fioor lguct] tentor
trouble Jata

Ly than —3870 L.36°F)
greater than 1631°C (2887 F}

Prmgs
Hi S,

IR

ﬁl‘_’u

'

funload sanens troubla
date

Girpater thor 1.784 kW
{1534 keaifn, 6,087

AT/ hi/mt

$15.19 &KW {18,506 koallhk,
&5 502 BTU/R) g ]

fdentification of tr::ruEIu dars

Shorted sansor trouble
\T E—‘ Cpen CIrcuit In santor

L

Trouhia dats = 50 : No probisme
489 ~ (1] : Probism existed
O 1 Problam exists

Owtecry sthortad
sichy oy

% No. of angine starts/stops oocursing since last problern was detected
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TROUBLE DIAGNOSES — Auto Air Conditioner

Corde
Changas from A Chargat from
iuutu I\ nu o .-.-_9;

Changes from B2 to "*199™

LU
T
==

/ Emznnd code No,

First cade No. {Blower voitage)
| Attuator positions)  Changes from 3" to “'6"
E‘hﬂﬂgﬁ fmm u:;u Ty "E"

SHA24GE

Self-diagnosis (Cont'd)

STEP 1: MONITOR DIAGNOSIS

in STEP 1 mode, 00" and “data”, respectively appear in SET
and AMB section of display.
Each time the "HI"” switch is pressed, the code number in the
SET section advances one number, and data corresponding
with the code number appears in the AMB section. Each time
the “LO" switch is pressed, the code number reduces by one
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 circuit first, then inspect
the sensor Hself according to the procedures described in
Electrical Compenents Inspection.
" For cross-reference of code number and corresponding
data, refer to “Monitor Diagnasis” in STEP 1.

STEP 2: ACTUATOR TEST

Ii 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 tc "3’ after it reaches ‘6.
Similarly, when the “LO” switch is pressed one time, the
second code advances ong number. After the code number 8™
appears, it returns to '3,

- HA-121



TROUBLE DIAGNOSES — Auto Air Conditioner

Self-diagnosis (Cont’d)

During inspection in STEP 2 mode, the auto amplifier will forcefully transmit an cutput to the affected
actuators in response o the code No. shown on the display, as indicated in the table below.
Checks must be made for improper operation visually, by listening te any noise, or by tfouching air outiets

with your hand, ete.

Flrst code No. Second code No. ‘
! 4 5 6 3 4 . 5 &
Actuaior Higwer molor
Mode door DEF | HEAT | B/L | VENT Voltage a4V B oV 12V
505G

Intake d FHE R
ntake door E: FRE HKEC
Air mix door Fuill Fuli Kina e Fuli

Hot Hot | (86°F) | Cold
Compressor OFF OFF DN N

Operating condition of each agtuator cannot be checked by

tndicators.

L

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 (B6°F} is reached after air mix door has been operating for
approximately one minuie.

AR

Hluminates

/N
10070 .
Iy
il

/&U AMB

Dats

Changes of upper and iower target
compartment teémpesatures

“O o specifications: w20 10 1207
s enacifications: V38" o “367

SHAZS

STEP 3:AUXILIARY MECHANISM

Changes of difference between upper and lower target temper-
atures.
*  Figures in parentheses “'{ )" refer to values for “°F”
spacitications.
In STEP 3 mode, 40" and 0" (if this number is changed, the
corresponding number appears} respectively appear in the SET
and AMB sections of the display.
Each time the "HI” swiich is pressed, the number in the AMB
section advances. This number will increase up 1o 20 for °C
specifications and 36 for °F specifications. Each time the "'LO"
switch 18 pressed, the number decreases. This number de-
creases to -20 for °C specifications and —36 for °F specifications.
For °C specifications, pressing the "HI” or “LO" switch each
lime increases or decreases the data number by “1" degree
{and by 1" through “3" degrees for °F specifications).

*C specifications

*F specifications

Data o T 0 1 e |20
Diflerence between
upper and tower tar- | -2.0°C ——— -1°C 0*c 0.1°C —— 20°C
iget termparatures
‘Data -36 —_——— -2 0 2°C —— 35
Difference hetwesn
uppar and lowser tar- -3 6°F e A.7°F 0F 0.2°F e e e 3.6°F
get temperatures | :

[

Difference between upper and lower target temperatures changed in the preceding procedure is kept until the next change

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

{ode Ng,
Muminates changes from D" 1“6

\ /

I
L

% 8:]

Abln data

Troubie data = 50 ino problams)
49 ~ 1 |Problem existed)
0 {Probiem exists) EHAZE1C

e e T ek

_ Code N,
[Huminetés changes from 9" to 6"

L
ﬁz ﬁ:::?g 5ET
L0

Y Endicating a opan circuit
\ AMB

No. of angine startyfetaps ocecyrring
since fgst problemn was detecred
Irsdicating a short eircust

Self-diagnosis (Cont'd)

STEP 4: REAROUT 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 “0"".
Each time the "LO” switch is pressed, the code number reduces
by one number. After it reaches 0", it wili return to "6,

When the sensor becomes incperative, number of engine
starls/stops occurring since last probiem was detecied, ap-
pears in the AMB section of the dispiay.

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

SHAZRC
Code H: o Sensor o Open Gircuit ) - Short circuit -
Ll Ambient sensor Less than —70°C {—94°F) Greater than 141°C (2B6°F}
T e Room upper sensor | Less than -38°C (-367F) Greater than 141°C {Eﬂﬁ"li‘j
Gy Reom lower sensor l.ess than —38°C (~368°F) Greater than 141°C (286°F)
':1% Zt DEF duct sensor Less than -38°C (-38°F} Greater than 141°C {286°F}
G VENT duct sensor Less than —38°C (~26°F) Greater than 141°C {286°F)
o Floor duct sensor Less than ~38°C {-36°F) Greater than 141°C (286°F)
;E Open circuit can not be Greater than 1.784 kW (1,534 keal/h, 6,087
i Suricad sensor detected by sell-diagnosis. BTUMYm® [19.19 kW (16,508 kcal/h, 65.502
BTUsh)/se ]
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TROUBLE DMAGNOSES — Auto Air Conditioner

Consult

3. CONSULT | CONSULT INSPECTION PROCEDURE

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

SMATBESC

Diagnostic connector
for CONSULT B l‘

SEFXN.

3. Turr on ignition switch.

. o mem—— |
N ! 4. Touch “"START'.
: SERESEEY !
1 |'_" i il b !
E R RS R i
i
; I
: !
: I
N I
i L ,:
| R R }
e . |
=7 i S |
IR I pupr_ il ot !

SEF3aa
5  Touch “AUTO A/C™.
CESAECE
=R ERRS
1 ,;'::, ,-" T Elj-___-
SO o f—[
’E"':1.:......_...": -’ |
L AD
: SHASISE
————— 6. Perform each diagnostic mode according to the inspection
T v dwmeeme For further information, read the CONSULT Operation Manual.
SELF-DIRG RESLTE
B
B —
“‘“‘“"‘“"“"“““ == |
. SEFIB
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TROUBLE DIAGNOSES — Auto Air Conditioner

Preliminary Check

PRELIMINARY CHECK 1
Air outlet does not change.

CHECK SENSOR CIRCUIT. N.G. »{ CHECK SENSOR CIRCUIT iN DETAIL ACCORDING TC
=3 Read out trauble data THE DIAGNOQSYIC PRCCEDURE BELOW CORRE-
& / with CONSULT. SPONDING TG EACH CODE NO.
of
Set up set-gdiagnosis @ . Reference
Hé r
@ STEP 4. is each sen- CONSULT indication | 591 dingnons e nuge
sOr cireuit normal? cade No. gt
AmikEnt Srer Clycuit i | . | Gow Diagnostic
QK. open LA | 7 ¢ peocedure 2, HA-138
Amnbient FEAEOT Cirayil in = = i Go o P pgmoatic
shorred, SS T | procadure 3. HA-139
Ly in—wehiche censor ; : Gio to Dlagnosic
cirr.-uirt ik O, 5’5 j L — HA-140
L 4 Lpper in-vehicle saryor 5 q o | G 10 Disghostic HA-$41
ircuit i . 4 F procédurs 5§,
CHECK MODE DOOR OPERATION. gt thares ik
: . N . £owelr in-wiehie i giear 58 " Gz 1 Dimgnngtic HA-142
1% Set up "ACTIVE TEST " mode with CONSULT. CIrCUil 7S DOWS. procidurt B,
Qr tﬁmwﬂ in-uehir:h MDY = = | .. | 5o to Disgnotric HA-$43
Set up self-diagnosis STEP 2. Circu it shorted. 1. procedurs 7.
Defroster [duct) sensor = = Go o Disgrostic
cirguit i opan, ‘3 3 b procadte H. HA-144
Does air autlet change according to each mode? Defroster {duct] canser £ 75 | - | GoroDamosric |
™ ciscuit it shorted. - e | procadure 9. A-145
Want {taGr) s GiRui | {30 1o Diagnostic
DEF | HEAT | 8/L | VENT is oper. 94 | procedurs 10, HA-148
Ve (duct] sensor Sintait o Go 1 Disgnostic
e is shorted, L:‘ - procadure 11, Hﬁ"'__f 47
- Fiaar iuct) sensor circuit Go to Dingrostic
{:ﬂdﬂ No. 3% 4x | 5X BX gy ] S 5 1 iy HA-148
: Floor {chegtl senmr giecuit | ¢ - | Goto Disgrostic X
. FOOT! | FOOTS in shoreed. g g’ procedure 13. | HA-149
Alr otsthet DEF VENT - - )
PDEF VENT Sunkoet tanisT circuil ,,_r":& .. | Goro Dimoowie | 5
is shorted, w procedura 4, I A-150
Refer to AR DISTRIBUTION. When malfunctioning sensor circuit, ambient sensar, in-
vehicle sensor, and duct senscrs are suspected, it is
0K NG . ugeful to check lemperature detected by each sensor
o o with self-diagnosis STEP 1 to confirm the temperature
15 within normai range before performing Diggnostic
Procedures. '
—yi CHECK SIDE LINK e N.G. ) Repair or adjust.
MECHANISM.
Refer to ROOR CON-
TROL — Aulg Air
Conditioner.
l{},h:.
L 4
Air outlet contrel system is normal. Go to Diagnostic Pro-
Reter to Outiet door control specification. cedure 17 or 18,

HA-125



TROUBLE DIAGNOSES — Auto Air Conditioner
Preliminary Check {(Cont’d)

PRELIMINARY CHECK 2
intake door goes not change.

N.G.

CHECK SENSOR CIRCUIT.

'y, Aead out trouble data
with CONSLULT.
OF
Set up sell-diagnosis
STEF 4. {s each son-
sor cirgyit normal?

Q.K.

¥

CHECK INTAKE DCOR MOTOR.

Set ug "ACTIVE TEST" mode with CONSULT,
Qf

Set ug seli-diagnosis STEP 2.

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

Sat LOSITion
@@de MNo. I | 4X 5X Bx

FRE/S
REC

FRE/

FR
. REC

REC

Air intake FRE REC

oK. NG

CHECK SENSOR CIHCUIT IN DETAIL ACGORDING 1O
THE DIAGNOQSTIC PROCEQURE BELOW CORRE-
SPONDING 1O EACH CODE NO.

T
éﬁﬂ@i: Mo 1o repair H";"“
CONSULT indicaton e Ty
el ) DYt P
:;mﬂ:m sEn0F Tireuit i - 5:3 | mg:nfu: HA-139
m:-;ﬁhmmr 1% rJ 8 mww HA-140
ol LU Il B Bedihoi g BT
m :x:h T 5 _ T ; mirzmm HA-147
oo norist | E | | oot | HA43
B e O e ] ] e HA44
mevt o 15 3 f,;':di:"";‘“ HA-145
:mwﬂ BENFOF CHOUEH 5 i.;,ﬁﬁ , mmg HA-148
o ar cirout G | | oo | #A147
zlll::’::#u:ﬂmcirwi: g% : ?ﬁwm | HA.148
:"::;i':;“] —— g% - m2mm ....... HA14;
anone L BR | v | HA50

Procedures.

When malfunctigning sensper circuit, ambient sensor, in-
vehicie sensar, and duct sensors are suspected, it is
useful to check temperature detecied by each sensor
with self-diagnesis STEP 1 to confirm the temperature
is within normal range before performing Diagrnostic

. v

CHECHK INYAKE

DOOR RCD or LEVER

MECHANISM.

Refter to DOOR CON-

TROL — Aulo Alr
Conditioner.

MN.G.

Intake door contral system is normat,
Reter 10 Intake door control specification.

"

Go io Diagnostic Pro-

cadurs 16.
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TROUBLE DIAGNOSES - Auto Air Conditioner

Preliminary Check (Cont'd)
PRELIMINARY CHECK 3
insufficient cooling

& Read out seit-diagnosis result with CONSULT or perform self-diagnosis STEP 4 before referring to the
following flow chart.

CHEGHK MODE DOOR OPERA- N.G. i Go to Preliminary Check 1.

TION,
io.ﬁ.
CHECK INTAKE DOOR OPERA- |N.G. .[Go to Prefiminary Check 2.

TION,
ln.r:.
CHECK 8LOWER MOTOR OPER- | N.G__[Go to Preliminary Check 5,

ATION,
l{}.H_
CHECK MAGNET CLUTCH OPER- | N.G. | Go to Preliminary Check 6.

ATION.
iﬁ.l{_

CHECK COMPRESSOR BELT N.G. .} Adjust or replace compressor
TENSION. helt.
Refar to MA section

lﬂ.i{.

CHECK AIR MIX DOOR OPERA- | N.G. | Go to Prefiminary Check 7.

TION,
lﬂ:}.m.

CHECK RADIATOR FAN MOTOR NG, »f Refer to EF & EC section.
OPERATION.
l-:}.r:.

CHECK REFRIGERATION GYCLE [N.G. | Go to Performance Test Diag-
PRESSURE WITH MANIFOLD noses.
GAUGE CONNECTED.

Refer to Performance Chart,

lﬂ.i{.

CHECK FOR EVAPGRATOR COIL NG, | Replace suction throttie vaive,
FREEZE LUP.
Set up “DATA {Freeza up)
MONITOR™ mode with
COMSULT.
or

1
¥
E
@ Set up setf-dagnosis
STEP 1,

4. Meagure evaporator outlet air
temperaturg detected by vent
duct sensor,

iﬂ-?{. iDoes not freeze up)
.Y
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TROUBLE DIAGNOSES —— Auto Air Conditioner
Preliminary Check (Cont’d)

.l'.o‘—\.\"

|

CHECK DLUCTS FOR AIR LEAKS. | N.G. » REpair air loaks.

l{li{.

PERFORM TEMPERATLIRE SET-
TING (Upper and lower).
1. Set up "WORK

SUPPORT" mode with
/ CONSLULT,

or

Set up self-diagnosis
STER 3.

2. Adjust difference between
uppear and lower target tem-
peratures.
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TROUBLE DIAGNOSES - Auto Air Conditioner
Preiiminary Check (Cont’d)

PRELIMINARY CHECK 4
Insufficient heating

¢ Check coolant tevel, engine temperature and heater hoses and read out self-diagnesis result with

CONSULT or perform sei-

ciagnosis STEP 4 before referring to the fellowing flow chart.

CHECK MODRE DOOR

NG| Go to Preliminary Check 1,

OPERATION.
i-:::-.u_

CHECK INTAKE £O0R

{N.G. | Go 10 Preliminary Check 2.

OPERATION.
iﬂ.l-{.

CHECK BLOWER MQTOR

NG..,% Go to Preliminary Check 5.

OPERATION.
l{}.i{,

GHECK AR MIX DOOR

| N.G. | Go to Preliminary Check 7.

OPERATION.
l{}.l{.

CHECK AR DUCTS FOR AIR

| N.G. | Repalr air leaks.

LEAKS.
i(}-l'{,

PERFCRM TEMPERATURE
SETTING (Upper and lower),
1. Set up "WORK
SUPPORT” mode with
CONSULT.

or

Set up seil-diagnosis
STEP 3.

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

PRELIMINARY CHECK &
Blower motor operation is malfunctioning.

CHECK SENSOR CIRCUIT.
o Head out trouble data
% 7 with CONSULT,

ar

Set up sel-gdiagnosis
STEP 4. Is each sen-
07 circuit normal’?

NG

Preliminary Check (Cont’d)

K.

.

CHECK BLOWER MOTOR OFERATION.

@ Set up "ACTIVE TEST" mode with CONSULT.
i of

Set up seif-diagnosis STEP 2.

Boes blower motor speed change according to each

ardered fan speed?

.1 EHEEK. SENSQOR CIRCUIT IN DETAIL ACCORDING TO
THE DIAGNCOSTIC PROCEDURE BELOW CORRAE-
SPONDING TO EACH CODE NO.

®

' : Rederonce
— | Hewtonmps pagt
. St o iggrwosis
COMSLILT inditation Ko Tinta
.;.ll:;gi.;nt EErwOr Circuit i | T 8 Gio to Dingnoitd
oirer: pui ¥, procedure 2. HA-138
ArninT SEsbr Sivel it i # _ G0 o D e i
shorsed, i proceduze 3. HA-139
Lipger in-wehicle sensor = _ G tor Dhiceascid ot HA-
CHPCLEY i Dpen el proveture £, A-140
Lty invhiche sERIDT # || Gew Dringraoseic HA.14
gieouit is shorred. =& procadure 5. 1
Lower in-vehicle sansor h Go wa Dimgrosic Ha1d
Sirsuit i3 CHkn, E i ! procedure B 2
Lot imeiriic b g G =3 = | Bo to Disgnostic i
circuit is shoroed e prodicere 7. HA-143
Dafroster {gurtl sivisor N Go to Diagnontic
= HA-T44
el 5 open, =i j provcadune B.
Dodrosee (duct| semor TS - Go 7o Qisgrostic MA.1
circwit it shorred i procedure 9. 45
Vand [dust] sEraor circuit IE_I “l? I ot Diagnostic HA-146
i OpEn. - procecure 1. |
vant [duct) seraor circoit | ) _ | Gore Disgrostic |, 5
W thorted, 05 =E] T ] pracedurt 1. 147
Fioor {duct} semar eeait | 5 2 Gn 10 DHiagnostic
=y, e -
i open, '3 = ' arocedure 2. HA-148
%kmr frhsit]) sRne0r CIrruT .g'-* T G o Disgnostic b A-14
4 sharted. If_j procedure €3, 9
Sunica] sansor clrcit = _ ] G0 1o Disgnostic ]
i% shoerred. 3 '-% prooedure 14 HA-160

When malfunctioning sensor circult, ambient sansor,
in-vehicle sensor, and duct sensors arg suspected, it
is usetul to check temperature detected by each sen-
sor with self-diagnesis STEP 1 to condirm the tempera- |

ture is within normal range before perfarming Diag-

rastic Procedures.

:
Set {an spesd 4\ 8y Dy 12
@we N X3 x4 X5 X6
Middle | Middle
Fan speed Lo Lo 4l Hi
0K, N.G.
¥

a0 tc Diagnosiic Procedure 25.

is engine coolant temperature below 40°C {(104°F) and

foot duct tempearature below 30°C (86°F)7

N.G

Siowear motor operation i normal.
Hefer to Fan speed conire! specitication.

r}-u_

5 BLOWER MOTOR CONTHROLLED UNDER FAN
STARTING SPEED CONTROL?

Refer to Starting fan speed control specification.

{heck engine temperature sensor control Lirguil.
Refer to EF & EC section.

lfes

Hiower motor operation is normad.
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PRELIMINARY CHECK 6

TROUBLE DIAGNOSES — Auio Air Conditioner
Preliminary Check (Cont’d)

Magnet cluich does not engage.

or

CHECK SENSOR CIRCUT.
Read cut troble data
with CONSULT.

.ﬂﬂ Set up self-diagnosis
STEP 4. Is each sen-
30r circuit normal?

MN.G.

¥

0K,

ar

CHECK MAGNET CLUTCH OPERATION,
Set up "ACTIVE TEST'' mode with CONSULT.

o Set up self-diagnesis STEP 2.
E

Check if magnst clutch engages according to order
fram CONSULT or each code Na.

¥

5o magnet
clutch N OFF
CPEration
@Eﬂd& Mo, 3X 4 ¥ ox 6X
Magnatr clutch
operation ON OFE
QK. N.G.

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

®

. Raterenck
How 10 repilir page
) Ssif-cipgivoriy
LONSLLT dic lon ol Mo, data

mm:nmr:imuhh Eﬁ " Eulnn':u;ﬂi: MA-130
Anskrient sermor Chieuit B o 30 te Diagnostic

] = HA-132
shorjed. ‘j‘ o procedurm 3,
i R Dl
Lipsoar ii-vet¥iic s wengnr £ 4 Go ta Disgnuetic
sireuit is shartieg, p= procidure 5. HA-141
Lowsrr increhichs pafsT T~ = Go 10 Disgnoctie
LHPEUIT Tl tgen, o ﬁ L procadurs B, HA-142
Lower m-vehcle 3N ; " Go ta Dusvastic
Circuit it thorted. 5 E procedune T, HA-143
ﬂ:;:f:“r $CCT) sENHOr EJ 3 t Gumm:;mm HA-144
CHTIR 1% D, proceaiune B,
Dedronver iduct) sersor : —. | S0 10 Disgnottic
circiit i ghorted IS 3 procedure 9, MA-145
:mt (duet] seranr circwit 5 .51.5 " :;::,.D_.Wm . HA-14B
Vent {duct | sensar Sircuit | 1 | _ | Do tc Disgnoteic : .
i thortemt g I;ﬁ procedurs 11 HA-147
Figor {guct) semser eivdlit | T T Gao b Duagroatic
iy opepn. - E’ procadure 127, HA-148
:luﬂr {dpfl SEFHDT Cihrcut | % ILT:‘ - Go o mtuc HA-149
Subdous] shgar dircuit S Gy no Dimgartic
it shaart et % &' procadure 14, HA-150

nostic Procedures.

When mallunctioning sensor circuit, ambient sensor,
in-vehicie sensor, and duct sensors are suspectad, it
is useful to check temperature detected by each sen-
sor with sell-diagnosis STEP 1 to confirm the tempera-
ture is within normal range before pertorming Diag-

CHECK REFRIGER-
ANT.

Connect manifolg
gauge then check
systemn pressure.

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

li}.b‘{.

Go to Diagnostic Pro-

cadure 149.

HA-131

N.G

leaks.

Check for refrigerant




TROUBLE DIAGNOSES — Auto Air Conditioner
Preiiminary Check (Cont'd)

PRELIMINARY CHECK 7

Discharged air temperalure does not change.

CHECK SENSCHR CTIRCIHT. NG,

with CONSUILT,

or

Set up seff-diagnosis
BTEP 4. is aach sen-
sor circiiit normal?

lﬂ.x.

Read cut troubte data

&)

CHECK AIR MIX DOOR QFERATIHON,
E Set up "ACTIVE TEST" mode with CONSULT.
or
.":"" Set up seli-diagnosis STEP 2.
Gl

Check if discharge air téemperature changes as in fol-
lowing chart.

K
4

Set discharge
air
wmperature

30°C
(86° F)

Ful

Fuli Hot Coot

Code No, Ix 4X BX 8X

&

30°C
(8E° #)

Full
Conol

Discharge air
ternparatizre

Fuli Hot

l O.K. N.G.
Air mix door control system
s normal,

Refer to Speclication of aly
mix door control,

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

|!
@ E How Lo retkir i“'w

CONSULY ingicstion ::::m
s E T A Rl Febtovan i FVSE
;ﬂnﬁ:umrchuhh %E _ mf?m E,HAJSB
el N K o Lo
e E B g PYers
el L D T T
friibasivotae i T [ e inciat éHA-ME
S et G L | Some e | atse
e ™ | 5§ F | o | o M Ha145
:T;'Lc!un}iemr:imuit 5% ‘ mﬁwm gHA##E
:::‘:I:f:::ﬂ PANSDF Sirtuit :JLE _ mgﬁﬂm A 4T
:ﬁfuﬂlnmmmu 5% b m;ﬂ?m HA 148
:Itn:;*::du?ﬂumrcirm;t EE - M::rm IHA-iqg
iu::li::;dﬂ-ﬂmﬂirwn % = g: :d 31?:‘“ EHA.’;E{}

When malfunctioning sensor circin!, ambiert sensor,
in-vehicle sensor, and duct sensors are suspected, it
is usetul to check temperature detecied by sach sen-
gsor with self-gdiagnosis STEP 1 to confirm the tempera-
ture is within normal range before performing Diag-
nostic Proceduras,

CHECK AIR MIX DOOR MECHANISM.
Refer to DOOR CONTROL,

Repalr or adjust,

ia.m.

Go to Diagnostic Procedure 15,

PRELIMINARY CHECK &
Noise
Hefer toc page HA-/1.

HA-132




TROUBLE DIAGNOSES — Auto Air Conditioner
e ettt e A ER E R  ———

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

Auto amp, haness connector

|

SHA2BIC

;
25

Auto amp, harness conngctor

B
B}L-*—-.‘

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. Discennect auto amp. harness connectors.

2. Connect volimeter from harness side.
3. Measure voitage across terminai No, & or No. @ and

body ground.

Voitmater terminal Voltage
® o {(Approx.)
C
© Body ground 12y

mL

Check body ground circuit for control unit with ignition

switch OFF

1. Disconnect auto amp. harness connector.
2. Gonnect ohmmeter from harness side.

3. Check continuity between terminal No. @ or §8 and body

ground.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Harness Layout for A/C System
Engine compartment

Radiator tan sub-refay

Air conditioner

[r
\\\ \ Ambignt senscr COBMECIOr

_,_.__'_,_.—'—"_'_'_FF.

..-a-"’f}
—_— - e /r. 'J-
{

Y Ambiem_ SEnNEo

s

7 S
Thermal

transmy i tier

2

¥

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

Passenger compartment

Sunicad sensor connector

=2 Def duct sensor and 4
sunload sensor F

ennnector

L “‘;ﬂ"ﬁ"‘,— Auto air conditionar
£ ¥ gantrel amp .

" Auto amp. harness

Intermediats —_

cnnnﬂﬂ‘mf

AT

| ﬁ}l.,
(7 IL%:*' In

TR
P

take door motor

AN
R Auto 3 conditioner
switih umit

Ay rrix door-|
mMOTSr connector

EHs0r CONneGior
Aspirator and K.

__|—\_“___H_u- _
, —— /
ir-wehicle sensor

_'Aspiramr motor
and upper inwvehicle

L. Blower motor
Foot duct L H. selay connactor

SHALIC
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TROUBLE DIAGNOSES — Auto Ailr 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 circult.

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

Connectar No. 1o be checked

Malfunctioning circust Main harness En:::: ;‘:m haﬁ;ﬁ; . A/C sub-harness
Ambient sensor
(L.H.D. modei) 5D ED Gy
(R.H.D. model} E4DE10D
Upper in-vehitle sensor
(LK.D. model) €43
{R.H.0. model) N5
Lower in-vehicle sensor @@ @ @
DEf duct sensor @
VENT duct sensor ‘1@ e @@
Floor dusct sensor (MBT) (CD 5
Sunload sensor @ @
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TROUBLE PIAGNOSES — Auto Air Conditioner

Amblent sensor harness Diagnostic Procedure 2
. cannactor () SYMPTOM: Ambient sensor circuit is open. (CONSULT or self-
diagnosis STEP 4 Indicales this.)
GHECK AMBIENT SENSOR | N.G. | Disconnect auto amp. harness
CIRCUIT BETWEEN AMBIENT connactor.
SENSCGR AND AUTO AMP. :
Disconnect ambient sensor har- l Note
ness connector. Check circuit continuity between
suaarac| | Po approximately 5 volis exist ambient sensor harness connec-
between ambient sensor har- tor terminal No. @ and suto
Ambient sensor harness nass connactor terminal No, @ amp. harness connector termi-
connecior and &7 nal No. G9.
L . )
10.!{. [ox
Disconnect aute amp. Barnaess Replace aulo amg.
connactor,
E l Note
<] 1 (X Check circuit continutty between
Aute amp. harness amblent sensor harness conned-
cannector SHAZM4C! | for terminal No. (#82 and auto
‘ Py " amp. harness connector termi-
ient sensey harmest  Auato amp, harness
connactar (i) panmctor (M) nai No. &. i
YT o
:i %I CHEGK AMBIENT SENSOR. | N.G. .| Replace ambient sensor.
!'| (Reter to Electrical Componenis
LJJ "'-‘ nspection.)
lﬂ.rc. -
Replace auto amp.
MNote:
K the result is N.G. after checking circult continuily, repair harness or
connector.

HA-138



TROUBLE DIAGNOSES — Auto Air Conditioner

Ambiant sensor harness
CONMCTOr EELT

ﬂ@

SHAITEC

|

CONnector (M)
ol oct
_ 1
i N ) un
" R

Continuity should
not &xist

SHAITIC

Diagnostic Procedure 3

SYMPTOM: Amblem sensor circuit is shorted. (CONSULT or
sel-diagnosis STEP 4 indicates this.)

GHECK AMBIENT SENSOR
CIRCUIT BETWEEN AMBIENT
SENSOR AND AUTD AMP,
Gisconnect ambient sensar
harness connector.

Lo appraxzimately 5 volts exist
between ambiant sensor har-
ress ¢connector terminai No. &
andg 27

e,

Disconnect auto amp. harness J

connactor.
l MNota

{heck the gircuil between auto
amp. harness connactor termi-
nat No. @@ and 2D is not

0K

CHECK AMBIENT SENSOR.
(Refer to Electrical Components

shorted.
Lc:-.u:.

Replace auto amp.

Repiace ambient sensor.

-

Ingpection.)
lr.:-.r:.

Replace auto amp.
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TROUBLE DIAGNOSES — Auto Air Conditioner

In-vehicle upper seNEar
b nEss CONRBCHOr (Eﬁj

A€ &

—

af

2
ER

SHAJTRC

|
{n-vehicle upper sensor
harnass connactor (B

RrL

N OO | S
RS ONE)
ROTSTRR

Auto amp. harness CONAECTOY
SHAITSL

C

fn-vehicle upper saNSOr
harness connector (B8}

]

i o

Auto amp. harness connector SHAZSNG

Note:

Diagnostic Procedure 4

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

A
CHECK IN-VEHICLE UPPER ﬂ._.@_._..., Disconnect ato amp. harness
SENSOR CIRCUIT BETWEEN connector.
IN-VEHICLE URPER SENSOR
A!HED ALITO ;ﬂnMP.H | S l Note
Disconnect In-vahicle upper sen- Chack circuit condinuity between
sar harness conRacior, .
. . In-yvehicle upper sensor harness

Do agproximateiy 5 voits exist ) N

] connector tarminal No, &2 and
Batwaen in-vehicle upper sensor

. auto amp. harness connector
harness cannacior terminal No. . nai No. @
@ and @7 erminat No. @z,
LK
B lﬂ.H. Nota l
Disconnect avto amp. harness Replace auto amp.
connecior.
Check circuit continaity between
in-vehicle upper sensor harness
connector terminal No. & and
auto amp. harness CoONnecior
terrinal No. ).
- lﬂ.[{_

GHECK IN-VEHICLE UPPER | N.G. i Replace in-vehicie upper sen-
SENSOR. BOT.
{Refer to Eipctrical Compenents
Inspection.)

l{}-ﬂ_
Repiace aulo amp.

H the resull is N.G. after checking circuil conlinuity, repair harness or

connechor,
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TROUBLE DIAGNOSES — Auto Air Conditioner

I-vohicie uppar sensor
harn#ss connector

0 ]

B# AL

=4 (24 €0 ()

SHAIRIC

- AUt amp. harress connector

[
|—:1= 32 I

Cantinaity shouid not exist,

FHAG2C

Diagnostic Procedure 5

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

CHECK IN-VEHICLE UPPER
SENSOR CIRCUIT BETWEEN
IN-VEHICLE UPPER SENSOR
AND AUTO AMP

Disconnsct in-vehicle upper
S8N507 harmess connecior.

Do approximately 5 volis extst
between in-vehicle upper sensor
harness connector terminal No.

Ay ang G07

N.G.

Diseonnact autsc amp. harness
connector.

2 :

Note

Check the circuit between autg
amp. harnass cohnaector termi-
nal No. (% and &) is not

shortag.
l 0. K.

O.K.

CHECK IN-VERICLE URPPER
SENSOR.
{Refer Lo Electrical Compenents

Replace auto amgs,

N.G

Replace in-vehicle upper sen-
sSOf.

Inspection.)
iD.I{.

Replace auto amp.

Note:

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

connecior.
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TROUBLE PIAGNOSES - Auto Air Conditioner

In-vehicie lower sensar
harnas: connectar { (5}

2 M E &)

H.I'L‘ El

o

| ]

SHA3B3C

Diagnostic Procedure 6

SYMPTOM: Lower in-vehicle sensor circuit is open. (CONSULT
or seli-diagnosis STEP 4 indicates this.}

In-vehicla fower sansor
harnpss COARBCIOr @sj

ck

LT

=) (&

E AUta am. harness
connector

-

71

Bl AL

SHARRAC

N.G

CHECK IN-VEHICLE L OWER -

SENSOR CIRCUIT BETWEEN

Disconnact auts amp. harness
connector.

IN-VEHICLE LOWER SENSOR
AND AUTO AMP,

{ l Mote

Disconnect in-vanicle |ower san-
5Qr harness connector,

Oa approximately 5 volts exist
hetween in-vehicle lower sansor
harness connecior ierminal No.

Check circuit continuity between
in-yehicle lower sensor harness
connector terminal No. @ and
auio armp. harness conrector
terminal No. 24 .

@9 ang &7
lD.I{_

lD.i{.

Cisconnect auto amp. harness

Heplace auto amp.

in-yahicle lower sensor
harness connector r:@

E

Auto amp. harness

LONRACLOr

]
B

&

SHA3850

CONnNaCHor.
l hNote

Check cireudt continuity between
in-vehicie lower sensor harness
connector terminal No. & and
auto amp. harness connector
terminal No. &) .

lc:r K.

CHECK IN-VEHICLE LOWER

Replace in-vehicle lower sensor.

SENSOR.
{Refer lo Elactrical Componenis

Inspacticn }
lcn-k:_

Replace aisto amp.

Mote:

If the resull is N.G. after checking clrcuit conlinulty, repair harness or

connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

In-yahicle fowe: sensor
; harness connactor ¢ S }

SHAJAES

Autd amp, harness

connector

HE

J

Cantiniity should not gxist,

SHAZRTEC

Diagnostic Procedure 7

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

CHEGK IN-VEHICLE LOWER
SENSOR CIRCUIT BETWEEN
IN-VEHICLE LIYWER SENGOR
AND AUTC AMP,

Disconnect in-vehicie lower
agnsar harness connector.

Do approximately & volts exist
batween in-vehicle lower sensor
harness conRector terminai No.

and &7
l{].lﬁ.

CHECK IN-VEHRIGLE UPPER
SENSOR,
[Refer to Electrical Components

Inspection.}
lﬂ.l-{.

| Replace auto amp.,

Node:

M.G.

N.G

Disconnect autc amp. harness
CONNectar.

B I

Nate

Check the gircuit between autn
amy. harness connector terti-
nal No. & and @) is not

shorted.
iﬂ.l-{.

Replace auto amp.

Replace in-vehicle |ower sensor.

# the resull is N.G, aller checking circult comtinuhty, repair harness or

ceonnacior.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Daf. duct sensor harness
connpctor ()

“AE &)

WL

SHAZRAN

Auts armg. harm Def. duet sensor
connector harness connector (M} .

Eﬁlz&t

AL

4

oo

SHAJHEC

Diagnostic Procedure 8

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

CHECK DEF. DUCT SENSGCR
CIRCUIT BETWEEN DEF. DUCT
SENSOR AND AUTS AMP.
Bisconnect def, duct sensor
harness connector,

Bo approximately § volts exist
between def. duct sensor har-
ness connector larminal No, 8

NG

Disconnrect aute amp. harness

connector,
l Note

Check circuit continity betweean
def. duct sensor harnass con-
necter terminal No. & and aulo
amp. harness terminal No. &5

and 7
‘LU.I{,

Disconnect auto amp. harness

lD.I{.

Raplace auta amp.

aonnactor.
l Note

ﬁ Auto amp. harngss Def. duct sensor
CONNBCTET

hareess ConneeTor

Check circult continuity batween
del. duct sensor harness con-

hector terminal No. 39 and auto
amg. harness connector termi-

nal No, 21,
lﬂ.rz.

SHAIS00

CHECK DEF. DUCT SENSOR.
{Refer t¢ Electrical Components

N.G

Replace def. duct sensor,

Inspection.}
lD.I{.

Replace auto amp,

Note:

# the result is N.G, alter checking circul! continuity. repair harneas or

connactor.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Baf. duct sensor harness

connector

SHARSIC

Buta amp. harness
connestor @

Pl

x4 |

Centinuity should not axist. SM ARG

Diagnostic Procedure 9

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

CHECK DEF. QUCT SENSOR
CIRCUIT BETWEEN DEF. DLCT
SENSOR AND AUTO AMP.
Disconnect def. duct sensor
harness connector.

Do approximately 5 volts exist
betwean del. duct sensor har-
ness connactor terminal No. @5
and a9 7

R

CHECK DEF. DUCT SENSOR.
{Reter to Electrical Comporonts

inspection.}
lﬂ.lﬁ.

Replace auto amp.

Note:

N.G

Disconnect auto amg. harness
Sonnactor.

l Note

Check the circull betwesn asute
amp. harness connectar termi-
aai No. @ ang &1 is not

shorted.
lt:l-ht.

Replace auto amp,

Replace def. duct sensor,

H the resull iz N.G. alter checking circull continully, repalr harness or

connactor
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TROUBLE DIAGNOSES — Auto Air Conditioner

Vent duct semor herngss
connactor (50

SHAILIC

connector

LONNRCTOr

Auto amp, harness  Vent duct sensor harnesg

Al

SHA3GAC

connector {HE ] connector

=

ﬂ Autse pmp, harnass  Vent doct sensaor Rarmess

SHAISRC

Diagnostic Procedure 10

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

CHECK VENT DUCT SENSOR
CGIRCUIT BETWEEN VENT DUCT
SENSOR AND AUTO AMP,
Disconnect vent duct sensor
harness connector.

Do approximately 5 volis exist
etween vant duct senscr har-
ness connector terminal No, 29

Disconnect auto amp. harness

i

connecior,
; Note

;

and #97
i{}.lﬁ:.

Check circuit continuity between
vant duct sensor harness con-
nector terminal No, 2% and auto
amp. harness connector termi-

Disconnect autc amp. harness
connector.

nal Mo, @,
lf}.l{,

Replace auto amp.

l

Mote

g Check circuit continuity between
ven! duct sensor harness con-
nactor terminal Mo, &) and auto
amp. harness connector termi-

nal No. ).
li}.h'._

CHECK VENT DUCT SENSOR.
{Refer to Electrical Components

Agplace detf. duct sensor,

Inspection.)
lm{.

Aeplace auto amp.

MNote:

It the result is N.G. after checking circuit continuity, repalr harness

connector.
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TROUBLE DIAGNOSES - Auto Air Conditioner

Vent duct sensGr harness
connector ()

SHAGGH

Auto amp. harness
coRGIOr fmy)

Continuiy shauld not #xist,

SHAISTC

Diagnostic Procedure 11

SYMPTOM: Vent duct sensor circuit is shorted. (CONSULT or

self-diagnosis STEP 4 indicates this.)

CHEGK VENT DUCT SENSOR
CIRCUIT BETWEEN VENT DUCT
SENSOR AND AUTO AMP,
Discoanect vent duct sensor

i harness connector.

Do approximately 5 volis exist
between vent duct senser har-
ness connector terminal Na. &)

ang @17

N.G. I

Bisconnect auto amp. harness

connector.

Check the gircuit between auto
amp. harness connector termi-
nai No. @ and @ is not

QK.

sharted.
lD.K,

Replace aute amp.

CHECK VENT DUCT SENSOR.
{Refer to Electrica! Components

N.G

tnspection,)
iD.I{.

Reptace auto armp.

Note:

H the reault is N.G. after checking circult conlinuity, repalr harmess or

conneclor.

HA-147
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Replace vent duct sensor.

Nate




TROUBLE DIAGNOSES — Auto Air Conditioner

Y Foot duct sensor harness
connector (35 )

SHA3LAL

Auto amp. harnesz  Foot guct sensor harness

sonnectar connector {55 )
™
2%

o

R/

AL

%

SHAS2GC

Diagnostic Procedure 12

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

GHECK FOQOT DUCT SENSOR
CIRCUIY BETWEEN FOCT DUCTY
SENSOR AND AUTO AMP.
Bisconnect foot duct sensor
harness connector.

Do approximately 5 voits exist
between foot duct sensor har-
ness connector terminal No. 9

and (g7
lG,I{.

E Auto amp, hamess Foot duct sensor harmess

Disconnect auto amp. harness

conanector,
l

Mote

Check cirguit continuity between
foot duct sensor harness con-
recior ferminal No, 48 and auto
amp. harness connactar termi-

nal No. @),
lG,H,

CHECK FOOT DUCT SENSQR.
{Refer to Electrical Components

Inspection.}
l{:l.i{.

Replace auto amp.

Note:

N.G.

Disconnect auto amp. harness

connacior,

MNote

Check circuit cortinuity between
foot dect zensor harness ¢on-
nector terminai No. {# and auls
amp. harness connector termi-

nal No. &5,
lﬂ.lﬁ.

Heplace auto amp.

Replace foot duct sensor.

If the resull iz N.G. afler checking circuit coniinuity, repair harness

connecior.
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TROUBLE DIAGNOSES - Auto Air Conditioner

Foot duct sensar hacrness ﬁiagﬂﬂﬁﬁc Procedure 13
cornectar (1) .
SYMPTOM: Floor duct sensor circuit s shorted. {CONSULT or
F:%:]' L &i} self-diagnosis STEP 4 indicates this.)
i { @
W AL
’ t vV CHECK FOOT DUCT SENSOR [ N.G. ! Disconnect auto amp. harnass
=g | GIRCUIT BETWEEN FOOT DUCT connectns,
} SENSOR AND ALUTO AMP.
k . Cisconnect foot duct sensor har- l Note
ness connecior, Check the circuit between aute
suasnic| [ Do approximately & voits exist amp. harness connector termi-
between foot duct sensor har- ral No. @8 and &1 is not }
B au0 omp haeness ness connector terminat No. shored.
connecior | M and 367 i‘:’ ”

€
0K,
Repiace awo amp.

i

L

" CHECK FOOT DUCT SENSOR. [ N.G. ,f Repiace vent duct sensor.
I {Refer to Electrical Companents .
inspection.}
Continuity should not exist, SHALODE 10'|{'

Repiace auto amg,

Note:

If the result is N.G. aftesr checking circuit continuily, repair harness or
connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

i E Sunioad sensor harness

HE

T

annactor {16}

——

=

24, Tor e

l

Auto ame, harmass
COreCTor

AL

.......

SHAARAC

Diagnostic Procedure 14

SYMPTOM: Sunload sensor circuit is shorted. (CONSULT or
self-diagnosis STEP 4 indicates this.)

CHECK SUNLOAD SENSOR CIR-
CLHT BETWEEN SUNLOAD SEN-
SOR AND ALUTO AMP,
Disconnect sunioad sensor har-
ness connector.

Do approximately 5 volts exist
betwaen sunlead sensor har-
ness connector terminai No. @
and %7

NG,

Ciscannect auto amp. Barness
connsctor,

l Note

Check the circuit between auto
amp. harness connectos termi-
nal No. @6 and @) is not

0K,

shoried.
lﬂ.l-{.

Raplace aute amo.

[ CHECK SUNLOAD SENSOR.
(Refer to Electricai Components

Replace sunkoad sensor,

inspection.;
lu.r{.

é Repiaces auto amp.

Nole:

H the result is N.G. afler checking circuit conlinuily, repair harness or

connector.
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TROUBLE DIAGNOSES — Auto Air Conditioner

---------------

! intermediate connactor etween aute amp.
harness and air mix door motar hamese.

c =
FET (o
T €

SHASDRC

Intarmediate connector @

® ] Wmﬁ@

Alr mix door |
motor canneclar | 62

GiY &
[
pr———— ‘
BRv

Diagnostic Procedure 15

SYMPTOM: Air mix door does not operate normally.

s HRead out seli-dlagnosis result with CONSULT or perform
self-diagnosis STEP 4 before referring to the following flow
chart.

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

E

CHECK FOR BIGNALS TO AIR [ N.G_| Check circuit centinuity between

BEX £O0R MOTOR. aumo amp. harnass connector
Set up "ACTIVE TEST™ terminals and intermediate con-

mode with CONSULT. nactor terminals.

Sat up seit-diagnosis brrter- AULD

S5TER 2, mediate amp. Continuity
Set air mix door positon as CORNectar | connactor
shown in the foilowing chart, &2 @ Yes
Check it approximately 10V ax- Ly D Ya3
ists for 3 seconds every 10 sec- @_ @ Yos
onds halween each terminal.”

¢ @ ey

Bar Heix A MM

43
2 Terminal Mo, ) T r— |
B @ l{},l{, NG

;  positian E{OI® 0 _ [

Air mix door | | door 11 :
dovr | Code Na. [T — Heplace auto |

FullHet | 3x ﬁz@n s | a4

A mix door |l

Ful-Coot | 6X 02 |@ | &% |45 ¥

molor Sonnectar @

o t—— Ty, Fryy T _|

_.|| 1 “
o a

Intermediate connestor 0 5

BR?Y Adr mix coore | |

Repair harness or connector.
0K,

. After two minutes power
supply is automatically cul off.

[T

Remove heater unit assembiy. i

fMOLor connecion [L‘E_Il

E .

BR)Y
LIl

s

iR.H.LY Air mix donr
Q. % m%tm" connector {4 )
Y e
P r--“'—"[l ] O 7
e - | I [
iy . ?—uHE ik
S LARDAC

LHE]
Intermediate

€ ®

"’15 Autt amp.
hamess
CONNeCor [

; each ar mix door motor har-

Check continuity between inter- ,%-_.{Hepa’ir harness or connector.
rmedigte connector terminal and

Ness connector terminal,

Air mix
Itér- doar |
mediate Continuity
moor
CONNectos
COMNECTOr
@ | @ | va
&3 Yes
Irites Air mix 3
) doar I .
mediate Continusty
motor
CORNectar
COANBCTAr
@ | @ | v
& @ | ve
A

SHATODG

HA-151



TROUBLE DIAGNOSES — Auto Air Condltioner

Diagnostic Procedure 16

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

intake door matar _ i ¢
harmess cortectar seflf-diagnosis STEP 4 before referring to the following flow

chart.
-,
,:L
:/{L-H,ﬂ,l E
- ﬁ%\ CHECGK FOR SIGNALS TO IN- M—h— CHECK QUTRUT OF AUTO AMP.
———— 5 TAKE DOOR MOTOR. = Set up "ACTIVE TEST”
Bisconnect intake door motor maode with CONSULTY.
harness connector, Set up sell-diagnosis
= Set up "ACTIVE TESY™ STEP 2.
® / mode with CONSULT. Sef intake door position as
Set up self-diagnosis shown in the foliowing chart.
STEP 2. Check if approximately 10V
Set intake door position as exists for 2.5 seconds between
shown in the foilowing chart each terminal.
1 Check if approximately 10V
s , Terminal
| V] exists for .2.5 seconds batween @ E':::"“
L ; each terminal, :
.- - / Intake door
re ] it Code No.
E @ Termirnat postition @ @
SHA T MNo. . FRE/REL -+
Intake door Code No 5X -~ 8% REC @ @
B . o Intake door mator pasition & | e X ~3X |REC~ FRE|G} | @
A€ &) =2 f
o X ~ BX rec |48 |69 OK. N.G.
Autt amp. harness &j]
CONNECIGY X+ 3% |REC— FRE| & @
l:::,r;,
¥
Raplacs intake door motor. . Replace auto
By amp.
-a J
. & —
B !
SHAL08C Check continuity between auto
] amp. harness connector tarmi-
: nal No. @ and intake door mo-
bor harness connector terminal
Irtake door motor No. @,

connactor

Checl auto amp. harness con-
nector terminal No. @ and in-
take door motor harness con-
nector terminal No. & .

lm.{a.

Repair harness or conhector,

Auto amp. hamass

connector

I—i_ L]

SHATII

HA-.152



TROUBLE DIAGNOSES — Auto Air Conditioner

Ee@

Auio amp, hamm mnnm:mrs

Diagnostic Procedure 17

SYMPTOM: Mode door dues not operate normally.
# Read out zeli-diagnosis result with CONSULT or perform
self-diagnosis STEP 4 before referring 1o the following fiow

chart.
CHECK P.B.R. CIRCLIY dullP CHECK MODE DCOR MOTOR.
g | Setup "ACTIVE TEST” Refer to Electrical Components
w@ /4 mode with CONSULT, Inspection,
Set up seli-diagnosis
SHALGT 3G ETEFPE g oK. l MN.G.
E-] Set mode door mator as shown fReplace mode
in the following chart, door motor.
Check P.B.R. voliage wilth
a @ / data menltor function in B .
Auto amp. Pamess "ACTIVE TEST” mode. CHECK HARNESS BETWEEN
connectors ] vode door | PP voress AUTO AMP. AND MODE DOOR
A Mm!ﬁ P i::ﬁ: i position {approa ) MOTOR.
, / ' ——" DEF 58V Mode
s ode doar motor Auto
| A h o FOOT/BEE 2.5V door
g = arness connet - v amp. motor | .
E ] harness Carness Continuity
E aE VENT 1 av CONMBCTO ::“nﬂm:t .
i ] torminal o0 e
: sg Check if voltage between terminal
; auto amp. harness con- (T No
E nector terminals @ and @ 73 Yes
: &1 varies from approxi- @ No
E mately &V {0 aporoxi- ) Tos
: mately 0V according to
| mode door position var- &3 72 Mo
llu ______ 5 > / ies. @ MNe
Valtege @ No
€ * et
SHATEC (T 2 @ Yoy
Code No. 9 @
ax 4.8V ok I NG
ax 2.5V . 't
Ex ¢ sy epair harness or connectar,
8 oV ]
lﬂ.l{.
Go to diagnostic procedure 18.

I
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TROUBLE DIAGNOSES — Auto Air Conditioner

I P

SHAATID

.....

Mode dosor mdtor
Auta amp. harness Narness conneclor
connector (Wi}

SHATOEC

HA-154

Diagnostic Procedure 18
SYMPTOM: Mode door does not move at all. ,
Mode door motor ® Head out self-diagnosis result with CONSULT or perform
harfigss conhector .
self-diagnosis STEP 4 before referring to the following flow
. ™ chart.
/{LH.D,} | B B|
oR L:w%"—“':ﬂj CHECK FOR SIGNALS TG MODE |N.G. | CHECK OUTPUT OF AUTO AMP.
gt ...} DOAOR MOTOR. Set up "ACTIVE TESTY
Set up “ACTIVE TEST" & / mode with CONSULT.
il / made with CONSULT. fg-r‘ Set up self-diagnosis
Set up seif-diagnosis .';'.._:a; STEP 2.
STER 2 5et mode door positicn as
Set mode door posliion as shown in the foliowing chart. 5
shown in the following chart Check if appraximately 10V :
Check it approximately 10V exists between mode door mo- |
axists batween mode door mo- tor barness connector erminais
tor harness connector terminals | @) and 49 for approximately 1.3
@ and 70 for approximately 1.3 sacands every 10 seconds,
saconds every 10 seconds.
‘E{i Terminal
ﬁ Terminal | @ No.
SHATDAC £ Mo Moce door
----------- Mode door position Code No. | ) :
B " L Code Ne, [ 1D L s ;
position i DEE 3% &5 1an |
HE® & |0 [ 2 T8 | bls
Bt ar:nn harne &j] VENT 56X {E?‘. @ i :
-hamess  prode door QK. N.G.
cannectos _ (el mOotor CORNECHOT i o
,5 Repiace mode door motor. Heplace auto _E
Lo amp. |
v

Check continuity belwean auto

amp. harness connactor termi-

nal No. @, &8 and mode door
motor harness connector termi-
nal No. &5, ¢ respectively.

oK. l N.G.
Repair har-
Oess oOr Son-
nactor.
¥




TROUBLE DIAGNOSES — Auto Air Conditioner

Diagnostic Procedure 19

SYMPTOM: Magnet clutch does not engage.
¢ Perform Preliminary check 6 before referring to the follow-

SHALZOC

b4
L

{Gc o next page.)

HA-155

ing flow chart.
@
Comgrastor harnass CHECK POWER SELIPPLY FOR N.G. |CHECK AsC RELAY DPERATION.
connector {f22) COMPRESSOR, 4 Do approximately 12 voits exist
E‘ 2 Disconnect campressor harness between A/C relay harness con-
: — . connector. nector terminzl No. G and body
Set up "ACTIVE TEST" qrournd?
mode with CONSHIET. NG i 0K
: _ . G K,
. Set up seif-diagnhosis
H COMMELT
B % e ﬁ 3‘* STEP 2. .
Y Set compressor as shown in the Disconnect A/C relay harness I
i connector.
AJC relay harness foilowing chart._ i
connector (€5 ) ,...H ] Check if approximately 12V ex-
o — ists between compressor har-
||'_L—‘I—']_‘j I_‘| G ness connector tarminal and -
' body ground hote
yd ' Chack circuit continuity betweon
= A/C relay harness connactor ler- ;
inral No, ngd co S50
SHA4tTC @ Terminal Me, it e @ and I'TIFII"'E
harness conrecior terminal No.
Cormpressor | Code Mo
T E;..: o [ g,
- oroynd
: CCOMECT
A€ Jox
Compressor ’ Check magnet clutch,
hamess : i
] AJC rafey harmaess iy connector lﬁ-ﬁ-
eonnector [ S _:{‘3“..5 {Fat) Foo o
—— & == epiace magnet clutch.
j Eﬁi‘j"' S 2] || Refer to COMPRESSOR — Model |
Ry MJS 175 (HITAGH! make). E
SHA418C
D] g )
CHECK POWER SUPPLY FOR N.G. |CHECK POWER SUPPLY CIR-
[ "__"'_"
AJC reday barness AfC RELAY. CCUIT,
mnn::::ré Biscannect A/C ralay. {Refer to "POWER SUPPLY
Bo approximately 12 volts exist ROUTING" in EL section and A/C
batween A/C ralay harness con- ELECTRICAL CIROCUIT)
nactor terminal No. &), & and "
body ground respectively?
lﬂ.;{.'
CHECK A/C RELAY AFTER DIS- [NG keplace A/C refay.
shaqiac| | CONNECTING IT.
(Refer to Electrical Components
Lew-prossure Inspectien.) Note:
switch harnass lD.H:_ If the result is N.G. atter checking
conneetor ({5 -
ity . . circuit continuity, repair harness
A Reconnedt A/C refay. or connecior.
I



TROUBLE DIAGNOSES — Auto Air Conditioner
piagnostic Procedure 13 (Cont’d)

“de ®

LOwy-p rasstre
switeh harness
eonrector TR
AfC relgy
@Iﬁ harnass
connestar
Leirg -
.

SHAS21E

—
L3

EL.LS controf unit

connecstor
T LI
CANIT [o] CONNEETOR \% (:]
AIC switch
OFF
OR v

For terminal arrangermnert, refer o
Cirgsir Dhagram for Quick Pinpaint Check.

SHAJLIC

mﬁ@

[ cuniT o] conmecTor

Low-prressure
swiitch connecinr

© &

£.C.C.8, controf ©
unit connectar
[ T3} OR
A
S
For terminal Q .
arrangement . /A
refer £ Circuit *
Criagram for Cuick Fiﬂpﬂiﬂt Check. SHAILZ
n |
— S e !
CAUNIT [0} CONNECTOR e :
£.C.C.5 contral % AJC switch E
unit Connactor OFF :
(ED E
T D

[EIL

For tarminal arrangement, refer to
Circuit Ciagram for Quick Pinpoint Check,

SHA3AZC

4 —

........

@

Turn ignition switch ON and

press swiich.

I

M. Note
CHECK COIL. SIDE CIRCLIT OF L---.p Check circuit continuity between
A/C RELAY. ArC relay harness connector
Do approximately 12 voits exist termingl No. ) and low-
between low-pressurg swilch progsure harness conngctor ter-
harness connector terminal No. minai No. .

& ang body ground?
QLK.

i M3, Note
Do approximately 12 voits exist  [——| Check circuit continuity between f
betwesn E.C.C.5. control unit fnw-prassura swich harness
harness connector terrminal No. connectar terminai Mo, (9 and
{8) and body ground? £.C.C.5 conteal unit harness

oK connector tarminai No. (8.
ln.u,
'GHECK LOW-PRESSURE
SWITCH,
{Refar to Fiactrical Camponents
inspection.}
LH-G,
E Replace low-pressurg switch.
L

n v

Do approximately 8 to 9 volis N.G. | CHECK E.C.C.5. CONTROL

axist between E.C.C.5 control
unit harness connector erminal

No. @8 and body ground?

UNIT,
(Refer to EF & EC section.)

lD.P{_

r

Cisconnect avto amp. harnmess

connactor.
lo-t{_

Check circuit continuity between
auto amp. harness connector
tarminat Mo. 33 and EL.C.S.
cordral unit harness connector
terminat Mo, 8.

P.I{.

Replace aulo amp.

E.C.C.5. control unit connector (Fl ;
"ol SCAMEET e
% & ([T CAmET o] CONMECTOR
it AE
Autc amp. @ Q J
harnass - =B
CORNECiOr — -—
@ For termingt arrange-
T f ment, refer 10 Circuit
- T3 B Driagram: for Quick
T """" i | | Pinpoint Check.
SHALIHC

MNode:

If the result is N.G. atter checking circull continuily. repalr harness or

connecior.
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TROUBLE DIAGNQSES — Auto Air Conditioner

Switch unit harness

CORNACTON

bt

=

SHASZE0

Diagnostic Procedure 20

SYMPTOM: Air conditioner controf switch pane! illumination

does nol come on.

Turn on light swich,

Set tlumination control switch at
the brighfest position.

Check if approximately 12V
eXists between switch pane! har-

N.G.
Sehitar

Check illumination control sys-
tem. Refer to section EL.

Aess connector terminal No. 13
and (3,

QK.

¥

Repiace bulb.

HA-157




TROUBLE DIAGNOSES — Auto Air Conditioner

Diagnostic Procedure 21

Switch unit harnuss > T
connector 3 &:} SYMPTOM: Set temperature and ambient iemperature do not
i appesar on display window,
[
- Check it approximately 0.5 10 2V I N.G. | Gheck if approximately 0.5 to 2V
OR ' BRANY exist between switch unit har- exist between auto amg. har-
L AEss connecior terminals No. nass connecior lerminals 4
A8 and (3. and A% .
- lG.I{, O.K. L N.G.
SHAAZTC
Replace switch unit, Replace auio
amp.

Auto amp, hirngss

COnTeLIor

R

¥
Repair harness or connector

fterminal No. G&, an).

SHAL2BC

HA-158



TROUBLE DIAGNOSES -— Auto Air Conditioner

SOMEET Diagnostic Procedure 22
Bwitzh ynit b ﬂ - i
mﬂm; ) @?E_fjm e SYMPTOM: When air conditioner switch is operated i does not

heep.
g @

=X Do approximately 12 volts exist {N.G. »| Replace air conditioner switch
Gt §ermw E between air conditioner switch
unit harness connector terminal
No. {7) and 407
-~ . ‘LD,K.
3 SHA4290
Do approximately 12 volts exist  [N.G. | Repair harness or connector
B - between auts amp. harness con- {terminal No. {if},
Auto amp. haroess nector terminal Ne. 7) and 3997
connectar {A8D)

{ €
_.Jf:l“ @ , lD.H.

” : ? M[I Check switch panel. N.G. Replace auto amp.
e Reter to Elactrical Componsnts
BR MW t:ﬂa V| Inspacton,

iﬂ.l{_

| Replace swiwch pansl.

EHA-ﬂ-EﬂﬂI
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TROUBLE DIAGNOSES — Auto Air Conditioner

Switch unhit harnass
CONNeCTOr
L

e

] L)

an

BHMY AW

SHALIIC

Diagnostic Procedure 23

Co approximately 12 volis exist
between switch unit harness
connector terminal No. 3%, 49
ard 027

0.K.

(L

Alte amp, harpess

A€ &
SONNECLOr h
N e
F’"“"f T N—
I < 77
10
|-
SHALIEC
]

HE
\r-

ans

Swwiteh unit harness

connector

— &)
o

SHA433C

ol
F A
Eﬁ wolele] |
BECTE
Auto amp. baress
BER AN roannector

SHASIRC

\

Check switch unit.
Refer 10 Electricai Components
inspection.

Q.K.

¥
Replace switch panei.

HA-160

N.G.

SYMPTOM: Figures of set temperature and ambient tempera-
ture do nof appear on the display window and
Indicator lamp (L.E.D.} does not come on.

MN.G.

Oo approximately 12 voits exist
between auto amf. harness con-
nector terminai No. (18, (8 and
any
lD.I{- lu.G.

Repair har- Replace autn
ness oF con- amp.
nector -
(Terminal No.
(5, &6 and
D}

D

Measure voltage between auio
amp. harness connector termi-

nal No. (8, (2, 48, 49 and 3.

Terrming! No.

=

Voitage
{approx.)

(b

& @@®D

1.0V
G.BEYV
0.3V

OV {Light OFF]
12 {Light ON}

l{?l-l{.

lH,G_

Repair har-
Ness of Con-
nedior
{Tarminal No.

&, @, 6,

a5 and 33).

Replace auta
amp.




TROUBLE DIAGNOSES — Auto Air Conditioner

Switch unit harness

CGANBCLOr

Ayt amp, karness

connector

Diagnostic Procedure 24
SYMPTOM: Switches do not work,

Check switch pane!.
Reter to Eiectricat Components
Inspestion.

N.G.

Replace switch panel.

lﬂ.l{.

Check continuity between auto
amp. harness connector termi-
fal No. (1) - (&) and switch

panel harness terminal No, (1)

- (€ respectively.

NG,

Repair harnass or connector,

ll::. K.

Replace auvto amgp.
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TROUBLE DIAGNOSES — Auto Air Conditioner

Blower contril
. harness

Connectar

T

M€ G

SHAL4BC

Blowar control
amp. har ness
CONNBCIOr (M}

® SHA450C

Diagnostic Procedure 25
SYMPTOM: Blower motor operation is malfunctioning.

»
flowing flow chart.

CHECK POWER SUPFLY FOR
FAN CONTROL AMP.

O approximately 12 volts exist
between fan controf amgp. har-
ness connaector terminal No. @
and bhody groundg?

MN.G.

O K.

B v

Note

CHECK BODY GROUND CiR-
CUIT FOR FAN CONTROL AMBE,
Does continuity sxist between
fan control amp. harness con-
necior ferminal No. &% and body
ground?

Perform Preliminary check 5 before referring to the of

CHECK POWER SUPPLY FOR
BLOWER MOTOR.

Do approximately 12 volis exist
between biower motor harness
connecior tarminal No. & and

body ground?

OK. {i.i‘:‘--
B

{30 to page after next}

¥ Note

~ T lox
f l

ot

Check circuif continuity between
blower motor harness connector
terminal No. @7 and fan control
amp. hasrness conneactor ermi-

a9

Hiower control
amp. harness

CONNBCIor
—

EN

pl'"'___

g &

<]

]
-
| ]
Y

SHAASIC

Blawer motor

harness cannecior

SHALEEC

Blower moior
harness conngctor {53)

G

He &
Blower control
amp. harness

connector @

L

.5

CHECK QUTPUT OF AUTO AMP.
Set up “ACTIVE TEST®
made with CONSULT.

1';'1. Set up seH-diagnosis

=yl STEP 2.

Measure voltage across fan con-

trof amg. harmness connedtor ter-

minals No. 3§ and @8.

Terminal
@ No. Veoltage

Blower {Approx, |
a [eai=T4 Dk (v}
voltage Na. | =)

(2T}

F | ® 3 1.2

& ] : 13

a x5 @ @ 1.4

12 X b 1.6

nal No. 6.
l{}.}{.

CHECK BLOWER MOTOR.
|Refer to Electrical Componenis
inspection.)

N.G.

v

Replace blower motor,

lﬂ.ﬂ. l

Replace fan contral amp.

Tl el

SHA4RG)

HA-1562
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Ha0 to next page)



TROUBLE DIAGNOSES — Auto Air Conditioner
Diagnostic Procedure 25 {Cont'd)

Hlgwer cantrol
amp. harnezs

CONNECLor
..-—--_--ml:ﬁ & E

L Bolrrty L )

HE
@)

SHAAGAC

Bt amp, hamm
cﬂnn&cmf

AE

”TM

&)

SHALSEC

Auto amp. harness
connectar (m )

£ 1

TR

L LR

3

Set vg "ACTIVE TEST"
moge with CONSULT.
Sat biower motor voltage
at 9 volis

Set up seli-diagnosis

@ STEP 2. Set code No. in
X5,

Do approximately 12 volts exist
batween fan contro! amp. har-
ness connector terminal No. 66

N.G.
—P

and @57
| lD,H:.

Replace tan control amp,

CHECK FOR QUTPUT OF AUTO
AMP.

Set up "ACTIVE TEST"
maode with CONSULT.
Set blower mator voitage
at 9 valis

Sat up self-diagnosis

@ STEP 2. Set code No. in
XS.

Do approximately 12 volts exist
between auto amp. harness con-
nector terminal No. & and body
grousd?

| CHECK FOR FEEDBAGCK SHGNAL
TO AUTO AMP.

Disconnect fan contro amp. con-
nector only.

De approximately 12 voits axist
between auto amp. harness con-
nector terminal No. 37, & and
body ground?

N.G.

SHA4KEC

HA-163

N.G. oK.

Repair harness or connector

Repair harness or connacior

QLK.

Replace auto amp.




TROUBLE DIAGNOSES - Auto Air Conditioner
Diagnostic Procedure 25 (Cont’d)

o

CHECK POWER SUPPLY FOR
BLOWER RELAY.

Do approximately 12 volis exist
between biower refay harness
conneactor terminal No. 8, @8
and body ground?

lﬂ.l{_

Do approximately 12 volls exist
between biower relay harness

connector termingl No. & and
vody groundgd?

MG,
Ei—

JO.K.
4

Check 12A fuse at fuse biock,
Refer to “"POWER SUPFLY
ROUTING™ in EL section and
AMC ELECTRICAL CRRCUIT.}

Bigwer relay g COMNECT
e g
COOrEETH
g4
¥ [ o
b SHASH6G
Bloweer ralay = POMpELT
I A
connector #5
F!'J! E
9
’ S5HA458C
N T
— F 3
karmness
COnnNEctor @
v
] L
- SHARATC
|
E DS LT
Agte amp. harness Slower relay
conngctor connectos
I [ ]

ﬁ@]%

@ .

SHALRDC

Noie:

MN.G.

Check power supply circuit.
(Refer to “POWER SUPPLY
ROUTING' in EL section.)

Chack voitage between blower
retay harness connector termi-
nal No, @ ard body ground is
less than 1.5 volt.

l OK. N.G.
Aeplace
biower relay.
+ Mote

Does continuity exist between
blower retay harness connector
terminal No. @8 and auto amp.
harness connector terminat No.

o .
:

Reptace awo amp.

¥ the result is N.G. after checking circult continully, repalr harmess or

connecior.
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TROUBLE DIAGNOSES — Auto Air Conditioner

' Electrical Components inspection

TEMPERATURE SENSORS

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

E - Temperature "C {°F) ] Resistance ki)
i J ’ (&t Ambient —40 {—40) 210.55
gersar
connecter ~35 {-31} 146.86
Sriaasec 30 22} 103.97
o 25 {-13) : 74.63
— | —20 {4) 54,28
EE!D 15 (5} 39.97
ii_' ) el —16 {14) 29,77
. Sior? ~5 (23} 22.43
o E [: r : T/ﬁ ¥ \ 0 (a2) 17.07
‘i\'{_.r L : 5 (41) 13.11
L 5 10 (50) 10.18
SHAGITC
15 (59) 7 96
S SR o oz
-2 . Aspirgtr and 25 (77) >0
invehicle sensar [LWR| 34 (BB) 401
a5 (95) 3.24
40 (104) 263
45 (113) 215
50 {122) 1,77
55 (131) 1.47
80 {148} 1,22
&5 (148} 1,02
70 {158) 0.86
76 {167) : 0.73
80 {176) 062

DEFROSTER DUCT SENSOR
Def duct
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TROUBLE DIAGNOSES — Auto Air Conditioner
Electrical Components Inspection {Cont’d)

VENT DUCT SENSOR

"u'm; duect L.H,

= Vet duct
SERsOr «*""'/

Auto amp. haraoss \

CONnector [

SHAL41C!

SUNLOAD SENSOR

Measure voilage between terminals & and @ at vehicie

harness side using the table below.

input currant maA i

Cutput voltage [V}

0 5

D.1 4

0.2 3

0.3 2

04 :

- 0.5 0

e When checking sunload sensor, select a piace where sun

shines on it directly.

MODE DOOR MOTOR

Check to see if motor rotates when 12V is appiied across mode
door motor connector terminais No. 47 and No. §8.

Terminal No. ]
P @ Mode deor operation
= & VENT — DEF
= = STOP
& = DEF — VENT

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

Mode door pesiticn

Resistance betwaen terminal

No. a8 ard G2
DEF 3 kQ
FOQT/DEF 1.6 k{)
) BA. 0.7 k2
VENT 1.9]
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TROUBLE DIAGNOSES — Auto Air Conditioner

-
Switch anit
J! Connector L@

2131 ] l

-l

ol
=1
[

ALTO ECORN F
@ i OFF i M1 [ P
: ; REL IL’E‘ IEDWN
o \[
(s)
(&>
SHA442C|

Electrical Components Inspection (Cont’d)

AIR CONDITIONER SWITCH UNIT

Check the resistance between swiich unhit connector terminals
as follows:

Switch congdition Resistance
Press Less than 50003
Freo i O
Example:

When Auto switch is pressed, the resistance between terminal
No. (1} and & is less than 500G,

BLOWER MOTOR
& Refer to page HA-92.

RELAY
o Refer to page HA-93,

LOW-PRESSURE SWITCH
e Hefer o page HA-G].
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
At ———e At e A P ————

General Specitications

COMPRESSOR LUBRICATION OIL
HiITACH: make HiTACH) make
Mode! M.IS170 Model MJSE70
Type Swash plate Typa SUNISO &GS
Disptacement cm® {cu in)/Rev. 170 {10.37) Capacity
. mé {img fl oz}
Cylinder bora x stroke
rm {in) 0.0 % 22.6 (1.575 x 0.830) Tolal in 2ystem 50 (5.3
o _ Clockwise Amaunt of il which can be
Direction of rotation (Viewed trom drive end) deainad Apprax, 120 (4.2
Drlve Dot Poly Gumpr%aur {Service parts) £60 (5.3)
charging amaunt
REFRIGERANT
Type H-12
Capacity kg {Ib)
VGE2ODE engine model Q.85 - 0.95 [1.87 - 2.0%
VGEIGDETT engine model 0.75 - 3.85 [1.85 - 1.87)
inspection and Adjustment
ENGINE IDLING SPEED (When A/C is ON.) COMPRESSOR
* Refer to EF & £C section. ——
Madel MJS1TD
BELT TENSION Cluleh disc-putley glearance 05-08
s Refer 1o Checking Drive Belis (MA section), mm (in) 19.02G - 0.031)
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