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When you read wiring diagrams:

¢ Read Gl section, “HOW TO READ WIRING DIAGRAMS".
o See EL section, “POWER SUPPLY ROUTING" for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART
IN TROUBLE DIAGNOSES".
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System “AIR BAG” and
“SEAT BELT PRE-TENSIONER”

The Supplemental Restraint System '‘Air Bag'' and ""Seat Belt Pre-tensioner”’, used along with a seat
belt, help to reduce the risk or severity of injury to the driver and front passenger in a frontal collision.
The Supplemental Restraint System consists of air bag modules {located in the center of the steering
wheel and on the instrument panel on the passenger side), seat belt pre-tensioners, a diagnosis sen-
sor unit, warning lamp, wiring harness and spiral cable. Infermation necessary to service the system
safely is included in the RS section of this Service Manual.

WARNING:

e To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized INFINIT! dealer.

¢ Improper maintenance, including incorrect removal and installation of the SRS, can lead fo personal
injury caused by unintentional activalion of the system.

o All SRS electrical wiring harnesses and connectors are covered with yellow outer insulation. Do not
use electrical test equipment on any circuit related to the SRS.
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PRECAUTIONS AND PREPARATION

Introduction

To prevent the ozone layer from being destroyed, the HFC-134a (R-134a) refrigerant has replaced the
previously used CFG-12 (R-12).

R-134a and R-12 refrigerants, fubricants, service tools, etc. are not interchangeable. They have different
physical properties and characteristics. Gl
Always service the HFC-134a {R-134a) air conditioning system using the specified tools, lubricant and
refrigerant, observing the following precautions:

MA
Identification
IDENTIFICATION LABEL FOR VEHICLE ER

7~ AIR CONDITIONER ween) | L€

REFRIGERANT COMPRESSOR LUSRICANT
vee |HFC-134a A
irartT NO | (R~134a) EF }&

AMOUNT A é E@

CAUTION PRECAUTION

EE

+ REFRIGERANT UNDER HIGH PRESSURE. =

- SYSTEM T BE SERVICED BY QUALIFIED PERSONNEL

+ IMPAOPER SERVICE METHODS MAY CAUSE PERSONAL INJURY.

- CONSULT SERVICE MANUAL.

- THIS AIR CONDITIONER SYSTEM COMPLIES WITH SAE J-639.
KISSAK MGTOR €O, LTD, Tokya, Japan ) AT

r//

service part number

A - Lubricant type and )

; Amount of lubricant

FA
@ : Amount of refrigerant
RA
SHASSEE
PARTS IDENTIFICATION BR
1. Compressor label 2. Other component parts label
HFC-134a label Part |dentificati ST
art name entiTication
HFC-134a A
USE FOR HFC-134a 1. Compressor Compressor label
Base color: Light blue 2. Cooling unit HFC-134a fabel RS
HFC'H | 3, Expansion valve | Stamp
134a - 4. Condenser HFC-134a label .
USE FOR = BT
HFC-134a [ 5. Liquid tank HFC-134a label

3. Service valves (suction/discharge)

N

s

. caLsSonIc j \ N
o [O0000_0000C] (seal cap) )

1T O0000 COOCO @B _.
SER. NO. v 0P

TYPE V6-16 REFRIG HFG-134a
OIL DH-PS: 200 e (7 fl oz}
INISSAN PART NO. KLHOD-PAGSO]
LEAK TEST HIGH SIDE: 30 kg/cm’ G [430 P.5.1.G.}

LOW SIDE- 15 kg/cm® G [216 P.5.LG] The service valves are specially designed for the HFC-134a (R-134a) system.
HFC-134a8 USE FOR HFC-134a Those for the CFC-12 {R-12) system are different in size and configuration.
NIE GORP. MADE 1N JAPAN
(LMED. CALBOR 4 Refer to “PREPARATION". SHABDGE
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PRECAUTIONS AND PREPARATION

Precautions for Working with HFC-134a (R-134a)

WARNING:

e CFC-12 (R-12) refrigerant and HFC-134a (R-134a) refrigerant are not compatible. These refrigerants
must never be mixed, even in the smallesi amounts. If the refrigerants are mixed, compressor fail-
ure is likely to occur.

e Use only specified lubricant for the HFC-134a (R-134a) A/C system and HFC-134a (R-134a) compo-
nents. if lubricani other than that specified is used, compressor failure is likely to occur.

e The specified HFC-134a (R-134a) lubricant rapidly absorbs moisture from the atmosphere. The fol-
lowing handling precautions must be observed:

a:

b:

: Avoid breathing A/C refrigerant and lubricant vapor or mist. Exposure may irrilate eyes, nose

: Do not allow lubricant (Nissan A/C System Oil Type S} to come in contact with styrofoam parts.

When removing refrigerant components from a vehicle, immediately cap {seal} ihe component
to minimize the entry of moisture from the atmosphere.

When installing refrigerant components to a vehicle, do not remove the caps (unseal) until jusl
before connecting the components., Connect all reirigerant loop components as quickly as pos-
sible to minimize the entry of moisture into system.

Only use the specified lubricant from a sealed container. Immediately reseal containers of
lubricant, Without proper sealing, lubricant will become moisture saturated and should not be
used.

and throat. Remove R-134a from the A/C system, using cerlified service equipment meeting
requiremenis of SAE J2210 (R-134a recycling equipment), or J2209 {(R-134a recovery equipment).
If accidental sysiem discharge occurs, ventilate work area before resuming service. Additional
health and safety information may be obtained from refrigerant and lubricant manufacturers.

Damage may result.

General Refrigerant Precautions

WARNING:

¢ Do not release refrigerant into the air. Use approved recovery/recycling equipment to caplure the
refrigerant every time an air conditioning system is discharged.

¢ Always wear eye and hand protection {goggles and gloves) when working with any refrigerant or
air conditioning system.

o Do not store or heat refrigerant containers above 52°C (125°F).

¢ Do not heat a refrigerant container with an open flame; if container warming is required, place the
bottom of the container in a warm pail of water.

e Do not intentionally drop, puncture, or incinerate refrigerant containers.

o Keep refrigerant away from open flames: poisonous gas will be produced if refrigerant burns.

e Reirigerant will displace oxygen, therefore be cerfain to work in well ventilaled areas to prevent
suffocation.

¢ Do not infroduce compressed air to any reirigerant container or refrigerant component.

HA-4

950



PRECAUTIONS AND PREPARATION

Precautions for Refrigerant Connection

WARNING:

Make sure all refrigerant is discharged into the recycling equipment and the pressure in the sysiem is
less than atmospheric pressure. Then gradually loosen the discharge side hose fitting and remove it.
CAUTION:

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

When the compressor is removed, store it in the same position as it is when mounted on the car.
Failure to do so will cause lubricant to enter the low pressure chamber.

When connecting tubes, always use a torque wrench and a back-up wrench,

After disconnecting tubes, immediately plug all openings to prevent entry of dirt and moisture.
When installing an air conditioner in the vehicle, connect the pipes as the final stage of the opera-
tion. Do not remove the seal caps of pipes and other components until just before required for con-
nection.

Allow components stored in cool areas to warm to working area temperature before removing seal
caps. This prevents the condensation from forming inside A/C componenis.

Thoroughly remove moisture from the refrigeration system before charging the refrigerant.

Always replace used O-rings.

When connecting tube, apply lubricant to portions shown in illusiration. Be careful not to apply
lubricant to threaded portion.

Lubricant name: Nissan A/C System Oil Type S

Part number: KLH00-PAGSO

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

After inserting tube into union until O-ring is no longer visible, tighten nut to specified torque.
After connecting line, conduct leak test and make sure that there is no leakage from connections.
When the gas leaking point is found, disconnect that line and replace the O-ring. Then tighten con-
nections of seal seat to the specified torque.

S

O-ring Do not apply @ E@B
lubrication oil. 5

/(T

Torque wrench Um“"'; E i
i

Apply lubrication oil.

ut
G
Inflated porticn 6 j NG

N
N
OK -—fbﬂ:
Plug "‘]—FT

SHAS25DA
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PRECAUTIONS AND PREPARATION

Precautions for Servicing Compressor

e Plug all openings to preveni moisture and foreign matter from entering.

# When the compressor is removed, store it in the same position as it is when mounted on the car.

# When replacing or repairing compressor, follow “Maintenance of Qil Quaniily in Compressor”
exactly. Refer to HA-105.

¢ Remove lubricant from new compressor so that the lubricant quantity is equal to that of removed
compressor. See HA-105,

o Keep friction surfaces between cluich and pulley clean. If the surface is contaminated, with lubricant,
wipe it off by using a clean waste cloth moistened with thinner.

e After compressor service operation, turn the compressor shaft by hand more than five turns in both
directions. This will equally distribute lubricant inside the compressor. After the compressor is
installed, let the engine idfe and operate the compressor for one hour.

o After replacing the compressor magnet clutch, apply voltage te the new ane and check for normal
operation.

Special Service Tools

Tool number
(Kent-Moore No.) Description
Tool name
KV99106100 Removing center bolt
(J-41260)
Clutch disc
wrench
NT232
When replacing the magnet When replacing the magnet
clutch in the above clutch in the above
compresser, use a cluten compressor, use a clutch
disc wrench with the pin side disc wrench with the flat
on the clutch disc to remave  side on the ciutch dise to
it. remove it.
Pin
=
Clutch disc wrench
NT233
KV29232340 Removing clutch disc
{J-38874)
or
KVI82T0001
( — )
Clutch disc puller
NTZ234
KV89106200 Installing pulley
(J-41281)
Pulley installer
NT235

HA-6
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PRECAUTIONS AND PREPARATION

HFC-134a (R-134a) Service Tools and Equipment

Never mix HFC-134a refrigerant and/or its specified lubricant with CFC-12 {R-12) refrigerant and/or its

lubrication oil.

Separate and non-interchangeable service equipment must be used for each type of refrigerant/

lubricant. Gl
Refrigerant container fittings, service hose fittings and service equipment fittings (equipment which
handies refrigerant and/or lubricant) are difierent between CFC-12 {R-12) and HFC-134a (R-134a). This
is to avoid mixed use of the refrigerants/lubricant. MA
Adapters that convert one size fitting to another must never be used: refrigerant/iubricant contamina-
tion will occur and compressor failure will result.
El
Tool number
{Kent-Moore No.) Description Note
Tool name LG
HFC-134a (R-134a) refrig- Container color: Light blue
erant Container marking: HFC-134a {R-134a) EF
Fitting size: Thread size EC
# large container 1/2'-16 ACME
FE
NT196
KL HOQ-PAGS( Type: Poly alkyline glycol oil (FAG), type S .
( — ) ) Application: HFC-134a (R-134a) swash AT
Nissan A/C System OQil @ plate (piston) compressors {Nissan only)
Type S Lubricity: 40 mE (1.4 US f| oz, 1.4 Imp fl 0z) P
NT197
{J-39500-INF) Function: Refrigerant Recovery and Recy- T
Recovery/Recycling =L cling and Recharging
equipment {(ACR4) o
% &
NT195
&7
(J-39400) Power supply:
Electrical leak detector ’ e DC 12 V (Cigarette lighter)
RS
BY
NT198

(J-39183)
Manifold gauge set (with
hoses and couplers)

NT199

|dentification:

e The gauge face indicates R-134a.
Fitting size: Thread size

» 1/2"-16 ACME

EL

HD)

HA-7
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PRECAUTIONS AND PREPARATION

HFC-134a (R-134a) Service Tools and Equipment

(Cont’d)
Too! number
{Kent-Moore No.} Descriplion MNote
Tool name
Service hoses Hose color:
e High side hose o Low hose: Blue with black stripe
{J-39501-72) ¢ High hose; Red with black stripe
o Low side hose o Utility hose: Yellow with black stripe or
(J-39502-72) green with black stripe
o Utility hose Hose fitting to gauge:
{J-39476-72) e 1/2"-16 ACME
NT201
Service couplers Hose fitting to service hose:
e High side coupler e M14 x 1.5 fitting is optional or
(J-39500-20) permanently attached.
e Low side coupler
{J-39500-24)
NT202
(J-39650) For measuring of refrigerant
Refrigerant weight scale Fitting size: Thread size
e 1/2"-16 ACME
NT200

{J-39649)

Vacuum pump
(Including the isolator
valve)

NT203

Capacity:

e Air displacement: 4 CFM
o Micron rating: 20 microns
#» OQil capacity; 482 g (17 0z}
Fitting size: Thread size

e 1/2"-16 ACME

HA-8
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PRECAUTIONS AND PREPARATION

With isolator valve

Hose fittings:

RHA270D

1/2"-16ACME

SHAB33D

Hose fittings to

M14 x 1.5 fitting optional

fo coupler}

manifold gauge or recovery/recycling
equipment; 1/2"-16ACME

{Hose may be permanently attached

Black stripe

RHAZ72D

Precautions for Service Equipment

RECOVERY/RECYCLING EQUIPMENT

Be certain to foliow the manufacturers instructions for machine
operation and machine maintenance. Never introduce any
refrigerant other than that specified into the machine.

ELECTRONIC LEAK DETECTOR

Be certain to follow the manufactures instructions for tester
operation and tester maintenance.

VACUUM PUMP

The lubricant contained inside the vacuum pump is not compat-
ible with the specified lubricant for HFC-134a (R-134a) A/C sys-
tems. The vent side of the vacuum pump is exposed to atmo-
spheric pressure. So the vacuum pump lubricant may migrate
out of the pump into the service hose. This is possible when the
pump is switched off after evacuation (vacuuming) and hose is
connected to it

To prevent this migration, use a manual valve placed near the

hose-to-pump connection, as follows.

e Usually vacuum pumps have a manual isolator valve as
part of the pump. Close this valve to isolate the service
hose from the pump.

e For pumps without an isolator, use a hase equipped with a
manual shut-off valve near the pump end. Close the valve
to isolate the hose from the pump.

e If the hose has an automatic shut off valve, disconnect the
hose from the pump. As long as the hose is connected, the
valve is open and lubricant may migrate.

Some one-way valves open when vacuum is applied and close

under a no vacuum condition. Such valves may restrict the

pump’'s ability to pull a deep vacuum and are not recom-
mended.

MANIFOLD GAUGE SET

Be certain that the gauge face indicates R-134a or 134a. Be sure
the gauge set has 1/2”’-16 ACME threaded connections for ser-
vice hoses. Confirm the set has been used only with refriger-
ant HFC-134a (R-134a) along with specified lubricant.

SERVICE HOSES

Be certain that the service hoses display the markings
described (colored hose with black stripe). All hoses must
include positive shut off devices (either manual or automatic)
near the end of the hoses opposite the manifold gauge.

RS

e
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PRECAUTIONS AND PREPARATION

Shut-off

ey $ valve
oy

vaive

A/C service

B-az:

M14 x 1.5 fitting
optional

(Hose may be
permanently
attached to
coupler)

RHAZ73D

Ay

=

Weight

£
74

Refrigerant container
(HFC-134a)

Hose fittings:
1/2"-16ACME

To manifold gauge

scale
AHAZ74D

Precautions for Service Equipment (Cont’'d)

SERVICE COUPLERS

Never attempt to connect HFC-134a (R-134a) service couplers to
an CFC-12 (R-12) A/C system. The HFC-134a (R-134a) couplers
will not properly connect to the CFC-12 (R-12) system. However,
if an improper connection is attempted, discharging and con-
tamination can occur.

Shut off valve rotation A/C service valve

Clockwise Open

Close

Counterclockwise

REFRIGERANT WEIGHT SCALE
Verify that no refrigerant other than R-134a and specified lubri-

cant have been used with the scale. If the scale controls refrig-
erant flow electronically, the hose fitting must be 1/2"’-16 ACME.

CHARGING CYLINDER

Using a charging cylinder is not recommended. Refrigerant
may he vented into air from cylinder’s top valve when filling the
cylinder with refrigerant. Also, the accuracy of the cylinder is
generally less than that of an electronic scale or of quality
recycle/recharge equipment.

HA-10
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DESCRIPTION

Refrigeration Cycle

REFRIGERANT FLOW

The refrigerant flow is in the standard pattern. Refrigerant flows through the compressor, condenser,
liquid tank, evaporator, and back to the compressor.

The refrigerant evaporation through the evaporator coil is controlted by an externally equalized expan-
sion valve, located inside the evaporator case.

FREEZE PROTECTION

Under normal operating conditions, when the AUTO is switched on, the compressor runs continuously,
and the evaporator pressure, and therefore temperature, is controlled by the V-6 variable displacement
compressor to prevent freeze up.

REFRIGERANT SYSTEM PROTECTION

Triple-pressure switch

The triple pressure switch is located on the liquid tank. If the system pressure rises or falls out of
specifications, the switch opens to interrupt compressor clutch operation. Triple-pressure switch closes
to turn on the cooling fan to reduce system pressure.

Pressure relief valve .

The refrigerant system is protected by a pressure relief valve. The valve is located on the bottom of the
compressor. When refrigerant system pressure increases abnormally [over 3,727 kPa (38 kg/cm?, 540
psi)], the relief valve’s port opens. The valve then releases refrigerant into the atmosphere.

EZZ High-pressure gas Low-pressure liguid

1 Low-pressura gas

c High-pressure liquid
5| Compressor

Pressure
relief valve

Condenser
1 {; Evaporator
e - T

LAY,
ATAVAY

S o
YA

Blower mator

AR

Expansion valve

Triple-pressure switch
RHAG38D

LG

EF
EC

BR

ST
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DESCRIPTION

V-6 Variable Displacement Compressor

GENERAL INFORMATION

1.

The V-6 variable compressor differs from previous units. The vent temperatures of the V-6 variable
compressor do not drop too far below 5°C (41°F) when:

& evaporator intake air temperature is less than 20°C (68°F)

e engine is running at speeds less than 1,500 rpm.

This is because the V-6 compressor provides a means of “capacity’” control.

The V-6 variable compressor provides refrigerant control under varying conditions. When ambient
temperatures are low, it may not produce high refrigerant pressure discharge (compared to previ-
ous units).

A “‘clanking’” sound may occasicnally be heard during refrigerant charge. The sound indicates that
the tilt angle of the swash plate has changed and is not a problem.

For air conditioning systems with the V-6 compressor, the clutch remains engaged unless: the sys-
tem main switch, fan switch or ignition switch is turned OFF. When ambient {cutside) temperatures
are low or when the amount of refrigerant is insufficient, the clutch is disengaged to protect the
compressor.

A constant range of suction pressure is maintained when engine speed is greater than a certain
value. It normally ranges from 147 to 177 kPa (1.5 to 1.8 kg/em®, 21 to 26 psi) under varying condi-
tions.

In previous compressors, however, suction pressure was reduced with increases in engine speed.

HA-12
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DESCRIPTION

DESCRIPTION

General

V-6 Variable Displacement Compressor (Cont’d)

The variable compressor is basically a swash plate type that changes piston stroke in response to the

required cooling capacity.

The tilt of the swash plate allows the piston’s stroke to change so that refrigerant discharge can be con- Gl
tinuously changed from 10.5 to 165 cm® (0.641 to 10.07 cu in).
A
Piston Suction valve
Journal pin
Socket plate Suction chamber E
Drive Piston rod
lug Discharge valve LG
Discharge valve retainer
N \NNNN %
= % B Rear head E%&
SR K ‘
! > N H
e 4|l g FE
T o Discharge chamber
- - - il | EEREEE
: b g N AT
L \\ = e
Shaft —~ "\ S5 7—
NN o7 PID
=
&
FA
Bellows control
Magnet clutch Cylinder ~ Valve RA
assembily Return '
Front spring
head .
BR
Long stroke
(Large amount of refrigerant discharge) @
Swash plate ST
tilting angle
changes Short stroke
— — (Small amount of XS
M ;“'i refrigerant discharge) ’
1[0
I
[S— B
c=—=] BT
1 c::ﬂ Discharge Discharge Piston stroke
cuntro? capacity {ength
[ e {cuin)/rev. mm {in}
——=] TDC (fixed) Minimum 10.5 (0.641) 1.6 {0.063)
At Maximum | 165 (10.07) | 25.6 (1.008) [ELL
Journal pin Drive lug
)4
RHAY69DA
HA-13 959



DESCRIPTION

V-6 Variable Displacement Compressor (Cont’d)

Operation
1. Operation control valve
Operation contro! valve is located in the suction port (low-pressure} side, and opens or closes in
response to changes in refrigerant suction pressure.
Operation of the valve controls the internal pressure of the crankcase.
The angle of the swash plate is controlled between the crankcase’s internal pressure and the pis-
ton cylinder pressure.
2. Maximum cooling
Refrigerant pressure on the low-pressure side increases with an increase in heat loads.
When this occurs, the control valve's bellows compress to open the low-pressure side valve and
close the high-pressure side valve.
This causes the following pressure changes: :
o the crankcase’s internal pressure to equal the pressure on the low-pressure side;
¢ the cylinder’s internal pressure to be greater than the crankcase’s internal pressure.
Under this condition, the swash plate is seét to the maximum stroke position.

Discharge port

Crankcase Cylinder
pressure I .
Crankcase
Suction port Low-pressure valve: Open pressure
Spring pressure
E Bellows pring p
Forces needed to Increase stroke
Valve position for lowering
crankcase pressure
RHAATIC

HA-14
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DESCRIPTION

V-6 Variable Displacement Compressor (Cont’d)

Capacity control

Refrigerant pressure on suction side is low during high speed driving or when ambient or interior
temperature is low.

The betlows expands when refrigerant pressure on the suction pressure side drops below approxi-
mately 177 kPa (1.8 kg/cm?, 26 psi). _

Since suction pressure is low, it makes the suction port close and the discharge port open. Thus,
crankcase pressure becomes high as high pressure enters the crankcase.

The force acts around the journal pin near the swash plate, and is generated by the pressure differ-
ence before and behind the piston.

The drive lug and journal pin are located where the piston generates the highest pressure. Piston
pressure is between suction pressure Ps and discharge pressure Pd, which is near suction pres-
sure Ps. If crankcase pressure Pc rises due to capacity control, the force around the journal pin
makes the swash plate angle decrease and also the piston stroke decrease. In other words, crank-
case pressure increase triggers pressure difference between the piston and the crankcase. The
pressure difference changes the angle of the swash plate.

Discharge portm
-
High-pressure l
valve: Open %
> |
Cylinder
= Crankcase  prassure
[~
4|z L ¢
Crankcase
> pressure
Suction port Spring pressure

4 T
T

Forces needed to decrease stroke
Valve posltion for ralsing
crankcase pressure

RHA474C

EM

LG

EF
EC

RIS

BT
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DESCRIPTION

Component Layout

/ Defroster duct*

Side defroster duct*

Heater unit”

{ower ventilator duct

Knee duct

Rear heater duct

e

Z A/C switch panel

Rear heater duct
{(When removing rear heater duct,
it is necessary to remove front seats.)

*: For removal, i is necessary to remove instrument assembly.

RHAB53D
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DESCRIPTION

Discharge Air Flow

Ventilation - @
{Condition: c&> and # “ON”) {Condition: &9 “OFF” and \.‘ “ON")
Fﬂiecwl EIFF| m‘?s,‘F -3# eJ I’E‘q::ml urr' ‘”".?Sf \,}'* ]é}

m ¥ TEMP & | |G |sd | S (o @ Joem) (¥ TEWP if 4]

(@ To ventilater

Defroster door
Air mix door 2

Ajr mix door 1

Intake door

Ventilator \ )
door
Floor door corae
Bi-level -e Defroster
(Condition: &5 "OFF” and «# “ON”) {Condition: &Y “ON")

5 22 1) SEEEDo

[‘wu|
o (T[] (3 e o [ s )

() To ventilator ’
To defroster

Outside air

<fmmm : Air passed through heater core
: Mixed air ( <{mmm + <1 )

<=1 : Air not passed through heater core

HA-17
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DESCRIPTION

Introduction

The Automatic Temperature Control (ATC) system provides automatic regulation of the vehicles interior
temperature. The operator selects “'set temperature”, on which the regulation is based, regardless of
the outside temperature changes. This is done by utilizing a microcomputer, also referred to as the
automatic amplifier, which receives input signals from several sensors. The automatic amplifier uses
these input signals {including the set temperature) to automatically control the ATC system’s outlet air
volume, air temperature, and air distribution.

Features

Air mix door control

The air mix door is automatically controlled so that in-vehicle temperature will reach, and be maintained
at the operator selected “‘set temperature’. For a given set temperature, the air mix door position will
depend on: Ambient temperature, in-vehicle temperature, amount of sunload, and intake air tempera-
ture.

Fan speed control

Blower speed is automatically controlted based on temperature setting, ambient temperature, in-vehi-
cle temperature, intake air temperature, amount of sunload and air mix door position.

With FAN switch set to “AUTO"’, the blower motor starts to gradually increase air flow volume.

When engine coolant temperature is low, the blower motor operation is delayed to prevent cool air from
flowing.

Intake door control

The intake door position will be determined by: Ambient temperature, in-vehicle temperature, and
whether the compressor is on or off.

Qutlet door control

The outlet door position will be determined by: Ambient temperature, in-vehicle temperature, intake air
temperature, and amount of sunload.

Compressor clutch control

The compressor operation (ON-OFF)} is automatically controlled by the ambient sensor to prevent com-
pressor damage in very ceid ambient temperatures.

Recirculation swilch

When RECIRC switch is pressed, intake door is fixed at RECIRC position.

SeH-diagnostic system

The self-diagnostic system consists of five steps. Each step can be accessed by pushing the switches
on the automatic amplifier.

STEP 1: Checks L.E.D.s and segments of the display.

STEP 2: Checks each sensor circuit for open or short circuit.

STEP 3: Checks mode door position.

STEP 4: Checks operation of each actuator.

STEP 5: Checks temperature detected by each sensor.

AUXILIARY TRIMMER MECHANISM: Set temperature trimmer.

Memory function

With ignition switch turned OFF, the auto amplifier stores in memory the set temperature and inputs of
various switches. When the ignition switch is turned ON, the system begins operation with the informa-
tion stored in memory. The system, then immediately compensates for the actual operating conditions.
Refrigeration cycle

Refer to page HA-11 for the description of the refrigeration cycle.

HA-18
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DESCRIPTION

Control Operation

AUTO BUTTON DISPLAY
SCREEN

ECON BUTTON
OFF BUTTON BLOWER
/ / BUTTON
i 4

i Fi

L,
4
A
EUTO ECON| OFF | AUTOECON & I P
1088 A ’
(o @7 |0 &) (' TEMP A [ 3} |V [N o |\ |AmE AMBIENT
BUTTON

\ J

DEFROST MODE

BUTTON BUTTON
RECIRC TEMPERATURE

BUTTON BUTTON
A Increase
7 : Decrease

RHA852D

DISPLAY SCREEN
Displays the operational status of the system.

AUTO BUTTON
The compressor, air inlet door, air mix door, outlet doors, and blower speed are automatically controlled
so that the in-vehicle temperature will reach, and be maintained at the set temperature selected by the

operator.

ECON BUTTON
Fully automatic control with the compressor off. With the compressor off, the system will not remove heat

(cool) or de-humidify. The system will maintain the in-vehicle temperature at the set temperature when
the set temperature is above the ambient (outside) temperature.

TEMPERATURE INCREASE/DECREASE BUTTON
Increases or decreases the set temperature.

OFF BUTTON

The compressor and blower are off, the air inlet door is set to the outside air position. Then, the air out-
let doors are set to the foot (70% foot and 30% defrost) position. In the off position the ATC system uses
the vehicle’'s “flow through’ ventilation. it tries to maintain the interior temperature based on the last

set temperature of the system.

BLOWER BUTTON
Manual control of the blower speed. Four speeds are available for manual control (as shown on the dis-

play screen):
low I8 , medium low @ . medium high &8 , high &8

MODE BUTTON
Manual control of the air discharge outlets. There selections are available (as shown on the display

screell): -
face S , bi-level ff . foot (J , foot/defroster Wp

LA

EM

Le

EF
EC

FE

PD

FA

BR

8T

RIS

BT

EL

iy
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DESCRIPTION
Control Operation (Cont’d)

AMBIENT BUTTON
Shows the ambient (outside) air temperature on the display screen for 5 seconds.

RECIRC BUTTON
Positions the air inlet door to the recircutation position.

DEFROST BUTTON

Positions the air discharge doors to the defrost position. Also positions the air inlet door to the outside
air position. The compressor operates at ambient temperature approx. 6°C (43°F) or above.
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NOTE

LC

EF &
EC

FE
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TROUBLE DIAGNOSES

WORK FLOW

How to Perform Trouble Diagnoses for Quick

and Accurate Repair

CONFIRM BY PE

CHECK IN “-—
LISTEN TO GUSTOMER COMPLAINT AND ‘

RFORMING OPERATIONAL

GHECK.
Can be Cannot be
confirmed. confirmed.

EDUCATE CUSTOMER ON
CORRECT CPERATION OF

o Diagnostic Pro-
cedure(s) (Refer
to HA-61.}

@ Circuit Diagram
for Quick Pin-
point Check
(Refer to
HA-57.)

SYSTEM.
A4

INVESTIGATE ITEMS YOU SHOULD CARRY ‘

OUT RELATED TO EACH SYMPTOM.

PERFORM SELF-DIAGNOSIS. ‘
Can be Cannot be
performed, performed.

L 4
CHECK MAIN POWER ‘
SUPPLY AND GROUND
CIRCUIT.
' v
MALFUNCTION CCDE CAN BE FOUND.
iNo Yes
» ELIMINATING —
GOOD PARTS/
SYSTEMS
‘ \d
ELIMINATE GOOD PART(S)/HARNESS{ES)/ ¢
CONNECTOR(S) ELECTRICALLY.
Malfunctioning Mailfunctioning
harrness{es)/ part(s)
connector(s)
INSPECT EACH ‘
COMPONENT.
{’ r
[ REPAIR. REPAIR/
REPLACE.

r

'

NG = FINAL CHECK

JOK

CHECK oUT

HA-24

Reference itern

Operational Check {Refer to HA-25)
Symptom Chart {Refer to HA-28)

Symptom Chart
{Refer to HA-28.)

Self-diagnosis
(Refer 1o HA-30.)

Main Power Supply and Ground Circuit
Check
(Refer to HA-60.)

Preliminary Check
(Refer to HA-40.)

A/CG Component Layout
(Refer to HA-55.)

Electrica! Components Inspection
(Refer to HA-83.)

System Description

(Refer to HA-86.)
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TROUBLE DIAGNOSES

Operational Check

The purpose of the operational check is to confirm that the
system operates as it should. The systems which will be
checked are the blower, mode (discharge air), ambient display,
intake air, defrost, econ, auto, temperature decrease, temper- §|
ature increase, and the memory function.

CONDITIONS: MA&
Engine running at normal operating temperature.

PROCEDURE:
1. Check blower ©
1) Press FAN switch { A: Up) one time. EF
Emo Econ | oFF ac- MANUAL should appear on the display. EC
15F Blower should operate on low speed, and the fan symbol

should have one blade lit ( §8). )
2) Press FAN switch one more time. FE
3) Continue checking blower speed and fan symbol until all

four speeds have been checked.
4) Leave blower on high speed.

J'E:\T

RHABS8D

5) Press FAN switch { ¥: Down) one time. Blower shouid oper-
ate in third speed. PO

6) Continue checking blower speed and fan symbol until all

three speeds have been checked.
FA
2. Check discharge air 8T
e 1) Press the “§ switch.
' hiniaiad Display should show air to the face. -
N\ v . 2) Confirm that afl discharge air comes out the face vents. RS
Euro ECON| OFF 16 % !J 3) Press :j switch.

Display should show air to face and foot (bi-level). 5T

(o @ [oc=y) ("E"“ Vlvlvl‘“a 4y Confirm that discharge air comes out the face and foot

vents.
ﬂ/ 5) Press (B switch. HA
Display should show air to foot.

RHAgseDl  6) Confirm that discharge air comes mostly from the foot

outlets, with some air from the defroster outlets. EL
7) Press W2 switch.
Display should show air to foot and defrost.
8) Confirm that discharge air comes maostly from the defrost 0¥
vents, with some air from the foot outlets.
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[AUTO ECON| OFF

17 ua
Ealm (rrws|s]=

RHABBOD

MANGAL

A
AUTO |ECON| OFF . N
[ 15F 4 J

SYED

(rrewa]s

owle
RHAB81D
Fy
auto|econ| oFF R e ]
ISF ’
O e Lv TEMP A I‘.;' I\':-' o ﬁ:]u@
6) RHAB62D
a
AUTQ|ECON| OFF ECON »®
15F 4 ]

=) (vrwal l~'-"|?~'|~‘-‘l“9

/)

RHABG3D

are

armolecon| oFr | AUTS

5~ J
"""‘3@ GTEHP A’-; ‘u‘:o’l\.o'lﬂilma
/)

RHAB64D

Operational Check (Cont’'d)

3.

2)

2)

1)
2)

Check ambient display

Press the AMB button.

Display should show the outside {(ambient) temperature for
approximately 5 seconds.

Check recirc

Press RECIRC button.

RECIRC indicator should iltuminate.

Listen for intake door position change (you should hear
blower sound change slightly).

Check defrost

Press defrost bution.

Check that RECIRC is canceled.

The discharge air should be coming only from the defrost
vents.

Confirm that the compressor clutch is engaged (visual
inspection).

T%display should indicate AUTO, MANUAL, and defrost

( ).

Check ECON mode

Press ECON button.

Defrost should be canceled.

Discharge air outiet will depend on ambient, in-vehicle, and
set temperatures.

Display should indicate ECON (nc AUTQO, no MANUAL).
Confirm that the compressor clutch is not engaged (visual
inspection).

Check AUTO mode

Press AUTO button.

Confirm that the compressor cluich engages (audio or
visual inspection).

Display should indicate AUTO (no ECON, no MANUALY}.
(Discharge air will depend on ambient, in-vehicle, and set
temperatures).

HA-26
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TROUBLE DIAGNOSES
Operational Check (Cont’'d)

8. Check temperature decrease
1) Press the temperature decrease button until 18°C (65°F} is

displayed.
awroleconl ore | #UTO H 2) Check for cold air at discharge air outlets.
6SF _HF v el

m /g TEMP A I"J I;’J]\ Jlﬂ-’[u@

/]/ /}) Wi
EM

RHA865D,

9. Check temperature increase

) Press the temperature increase button until 32°C (85°F) is LG
displayed.
Eu,o Econ| orr | AUTO ,‘,] 2} Listen for changes in blower speed as set temperature EF &
BSF ~4& |° changes. EC
S 3) Check for heot air at discharge air outlets.
(ow |o.£>,) (" TE"PAI rY I\?Fal\%lma
/ 4 FE
AT
RHABBBD
10. Check memory function oD

1) Press off button.
2) Turn the ignition off.
] 3) Wait 15 seconds. EA

AUTO

| ~
85F a 5) Press the AUTO button.
(' TEMP A l‘-" [\‘-' \ﬂ\‘ﬂ“@ 6) Confirm that the set temperature remained at 32°C (85°F). RA

ag»

4) Turn the ignition on.

BR

RHABE7TD

8T

RS

BT

EL
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TROUBLE DIAGNOSES

DIAGNOSTIC TABLE

Symptom Chart

PROCEDURE Self-diagnoslis PrelimInary Check Diagnostic Procedure
@ ~mlel | =l =~ =|@l&| ST
@ clalag|gle|lelr|lalw|efje| R~ ]|~
-4 UG Y I e e R A AR A T A A A I A
iy =) o iy Ml L] L | | LI | L]
MMMAMMMBEMBEBEEEHEBHEEHBEERE
o % EIflE[(E EIF|IglE(F|a]m]la|w|lo|~|a|laiS|F|o]e
& z| D Sle| s onle|slalefe]leleleiele|e|ejele|ele
s glzlalaelslElxelzl=|=t==l=|2|3|2(3I3|2|3|3|3[2|3|3]|3
w o« o o) 2] (3] @ D @ { € & @ @ ar -1} @ & (']
gy} ~ ~ ~ ~ a1 gl 9| el 2| e e|lapeiofjolotofololololec|ld|lelal o
== glog|lglglg | W]lElsls5|s5|s5s|1&5[&5]elojolelo|lo]a|la|le|lo|lela|e
o w [ Hd|leo]lalas|EFjo|lo|lolo]|j|lLITO0]O i Putll e uill B Pt Puill pui fud [ [ pat
= L) L) {' ) ) - - . - o - - -~ o o o o o o o o o o o o n
[S] < = = < > = = = = = = L = (& o 2 & o o £ 2 o o (&) 2 [*]
SYMPTOM 2™ TIZ|Z[ZjZ(cjo|ce|(as|s|[as]|a]/d|d|s|s|s|s|s|sls|s|ls|(s{is]ls|=
O w lclec|lsleEles|lEjE|lelo|lvw|a|le|la|lela]lai a|laldle|aw
=2 o - o™ ol e wn =3 ‘E E 'é é E E é’ E o o [=] (=] o o [+} Q Q =] =] Q Q
i3 o, n. o o n = = = = = = = = = 1= = = (= = [~ c [= [~ [=4 = c [~
ja] vlwlglololXxX|s1=1==slzs1=s=sls| oo olaopa) o)l al o) oo
-y [ L o o o @ o o o of L] o o o o o] o o o 2] 2]
= Z FlEFlElE|IE|2122812) 8181288188l @|8)1 8|8 8|0 ®,
o< olo|lo|leo|lo{|alaja|ala|la|a|/a|c|b|a|a|d|&|lalald|ld|&8|ala
Air outlet does not change, 96| cjclo] 1O clo clo|o oo cleclo
Intake door does not change. QQ olo Q alo clolo olo olo|lo
Insufficient cooling ofojofoclolo]|ojo/@ ololoc olo olo|o olo ololo
Insufficient heating colojololoe|o]o]o [ 1 J}ie] 0 oo clofo clo oJo|o
Blower motor operation is malfunctioning. QQ oo (3] clojoloto|c olololojo|o
Magnet clutch does not engage. Qe olo oo oflo|o oo clo|o
Discharged air temperature does nof .
changeg P 1Y) o (3] ofo o o olo ol|lofo
Noise

Ambient sensor cir-
cuit is open.

e

In-vehicle senscr cir-
cuit is open,

Water temperature
circuit Is open.

§ [|intake sensor circuit
is open.

Sunload sensor clrcuit
s open.

PBR circuit is open.

Thermal transmitter
circuit is open.

Ambient sensor cir-
cuit is shorted.

r'l_. mu

In-vehicle sensor cir-
cult is shorted.

Water termperature
sSensor circuit is
shorted.

Result of self-diagnosis STEP 2

intake sensor circuit
is shorted.

i
S e

f
S Yy Ty

Sunlpad sensor circuit
is shorted.

ry
LA

PBH circuit is shorted.

-

—' —' Thermal transmitter
!: f§ [circuit is shorted.
ﬂ:ﬁ: door motor does not operate nor 9 e o o la ololo als alolo
k ¢ -
Intake docr motor does not operate nor @ o olo alolo olo ololo
mally.
Abr mix door motor does not operate nor- 6 o olo ololo olo ololo
malfy.
Blower moter operation is malfunctioning
[o} B olo{o|olelo Oloflolo|C|O
under out of Starting Fan Speed Control. 9 -
Magnet clutch does not operate after per-| alo e o o

forming Preliminary Check 6.

P OO S S SO Qo 000 dco00 o
QO QOO0 0O ¢ |0 0o|ojeo|®

Self-diagnosis cannot be performed.

o, 6: The number means checking order.
O: As for checking order, refer to each flow chart. (i depends on malfunctioning portion.)

HA-28
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Symptom Chart (Cont’d)

Electrical Camponents Inspection
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TROUBLE DIAGNOSES

Nole

Start engine.
{Ignition switch OFF — ON}

y

In 10 seconds after starting engine {ignition
switch is turned ""ON™"), press switch

for at least 5 seconds.

Y

Self-diagnosis

INTRODUCTION AND GENERAL DESCRIPTION

The self-diagnostic system diagnoses sensors, door motors,
blower motor and multiplex communication errors, etc. by sys-
tem line. Refer to applicable sections (items) for details. Shift-
ing from normal control to the self-diagnostic system is done as
follows. Start the engine (turn the ignition switch from “OFF" to
“ON"). And press switch for at least 5 seconds. The
i switch must be pressed within 10 seconds after starting the
engine (ignition switch is turned ‘““ON"). This system wili be
canceled by either pressing switch or turning ignition
switch "'OFF". Shifting from one step to another is accom-
plished by means of pushing @® (HOT) or € (COLD) switch,
as required.

Additionally shifting from STEP 5 to AUXILIARY MECHANISM is

STEP 1 — LEDs and segments are

accomplished by means of pushing ¢ggy (fan up) switch.

Ignition switch: OFF

checked.

-0
10~

STEP 2 — Input signals from each sensor

switch: ON

lgnition switch: OFF

are checked.

-0
10~

STEP 3 — Mode door motor position switch

switch: ON

Ignition switch: OFF
Self-diagnostic function is canceled.

Ad

is checked.

-

-0

switch: ON

Ignition switch: OFF

STEP 4 — Actuators are chacked.

o
10

switch: ON

Ignition switch: OFF

STEP 5 -— Temperature detected by each
sensor is checked and multiptex communi-
cation errors are detected.

8-
€

AUXILIARY MECHANISM — Temperature

switch: ON

Ignition switch: OFF Note:

setting trimmer

some case because compressor does not operate.

switch: ON

HA-30

Without engine running, STEP 4 and 5 are not useful for
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TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

STEP BY STEP PROCEDURE

Note
Start engine.
(Ignition switch OFF — ON)
Gl
¥
Set in self-diagnostic mode. MA
[In 10 seconds after starting engine (ignition switch is turned
“ON"), press switch ON for 5 seconds.]
EM
r
STEP 1 All LEDs and segments illuminate. No »| Maifunctioning switch, LED or fluorescent
dispiay tube
FYes LC
Press o (HOT) switch. EE &
EC
Go to next inspection (STEP 2}. No o] Maitunctioning @® (HOT) switch EE
Yes
r
Press o (COLD) switch. AT
v No PD
Return to previous inspection (STEP 1). _] Malfunctioning o {COLD) switch
Yes EA
¥ *{: Conduct self-diagnosis STEP 2 under sun-
Press o {HOT) switch. shine.
- When conducting indoors, direct fight (more
¢D|3p|ay than 60W) at sunicad sensor or Gode No. RA
STEP 2 - 2 will indicate despite that sunload sensor is
C functioning properly.
BR
All sensaors are in Sensor(s) is{are)
good order. maifunctioning. Code Malfunctioning sensor ST
No. (including circuits)
E' ! | Ambient sensor RS
Display !
L4 | . EE' in-vehicle sensor BT
I joni >
- Code No. of malfunctioning
Ly sensor is indicated on display. :13 Water temperature sensor
[ {Thermistor)
e Intake sensor
‘ cH EL
Press @9 (HOT) switch. E'S Sunload sensor*1
I - DX
PBR
® co
E' "1 Thermal transmitter.
Note:

Without engine running, STEP 4 and 5 are not useful for some
case because compressor does nol operate.
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

®
l Disptlay
3

STEP 3
All mode door motor position Mode door meotor position
switches are in good order, switch(es) is(are) malfunc-
fioning.
Code | Malfunctioning mode door motor posi-
No. tion switch (inciuding circuits
4 Display ¥ ( g )
3” Code No. of maifunctioning ¢
L . — 3 VENT
mode door motor position [}
switch is indicated on display. -
B/L
Jc
B/L
: 33
Press o HOT) switch.
tHom) 5"_: FOOT/DEF 1
l Display 35 FOOT/DEF 2
STEP 4
f =} | DEF
i .'.'IEI
l Actuators test pattern
Code —
»| Code No. of actuators test pattern is indicated No. Mode | Intake } Air mix | Blower | Com-
on display. —* door door door motor | pressor
Full
Lf ! veNT | RE - BV
1 © | cow |47V | ON
A
Press @ (DEF} switch. = Full
B/L 1 REC g- 11V CN
L:L Cold
20% Full
! B/L 2 7-9V
L‘ 3 FRE Hot ° ON
- Full
i Lt )
Press @ (HOT) switch. ! ) o1 | FRE ot | 79V | OFF
Clor2 ! rre | ™ |7 0v | oFf
Ll' -t Hot °
Fufl 10 -
DEF FRE CN
L:E Hot 12V

HA-32
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TROUBLE DIAGNOSES
Self-diagnosis (Cont'd)

Display

STEP 5

M4

— e
5

»| Press @@ (DEF) switch.
! Ell
Temperature deiected by each sensor is indi- .| Ambient sensor
cated on display. "| In-vehicle sensor LE
Intake sensor :
y
EF
Press {REC) switch. e
l Display Fie
C
5c
AT
[
88 [Multiplex communication error between _ - — PD
control unit and auto amplifier is Display Signal direction
detected] g2 In good order EA
e 86 Control unit — Auto amp.
¥
52
Turn ignition switch OFF or (AUTO) bnnigtwo RA
switch ON. times Auto amp. — Control unit
l B!ﬁ’
=
4 5o &8
END
ST
RS
31

EL

DX

HA-33 979



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)
HOW TO INTERPRET THE RESULTS

STEP 1: Checks LEDs and segmenis

When switch’s LED and segments are functioning properly in
STEP 1, LED and display will come on.

T Fluorescent display tube

48»

v
EU‘ro ECON| OFF | AUTOECON o, Mowa ]

1088 <
W@ (YTEMPA B 1 0V N ma

RHABEBDA

Display malfunction If LEDs or segments malfunction, LED does not come on or
display shows incomplete segment.

AUTOECON MANLIAL

° ul_ G @
HEREE. N S

\*F'art of segments does not

illuminate.
RHAS02A

Display (when all sensors are STEP 2: Checks each sensor circuit for open or shori
in good order)  minates 3 seconds circuit

e, € e uminated- - pisplay shows “2 "' in STEP 2 mode.

luminates . R PP

\‘ l When all sensors are in good order, display shows “20".
It takes approximately 3 seconds to check all sensors.

RHAS7TDD

HA-34
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

Display {when sensor malfunctions)
Blinks {indicating
a shortcircuit} Gade No. (blinks)
lfluminates \
-‘ -
o

RHAS00A

If a sensor is malfunctioning, the corresponding code No. blinks
on display. A short circuit is identified by a blinking "— ' mark
preceding mode number.

i
'
2
|

Each code No.
blinks two times,

Ny
-1

RHASBD1A

If twe or more sensors maifunction, corresponding code Nos.
respectively blink two times.

Sensors and abnormalities

If a circuit is opened or shoried, display shows its code No.
when input corresponds with any of following conditions.

Code No. Sensor QOpen circuit Short circuit
pu Y | Amblent sensar Less than Greater than
L —41.9°C (—43°F) 100°C (212°F)

:lEl In-vehicle sensar Less than Greater than
L -41.9°C (~43°F) 100°C (212°F}
Water temperature Less than Greater than
°3
L sensor ~25.6°C (~14°F) 150°C (302°F)
TN ] Less than Greater lhan
Intake sensor
N | _41.9°C (-43°F) 100°C (212°F)
EIS Sunload sensor*2 Less than Greater than
0.0152 mA 0.545 mA
35 PBR™ Greater than 50% Less than 30%
ot By | Thermal Greater than Less than
L transmitter 1.5V 2.2V

*1: "50%" and “30%"’ refer to percentage with respect to full stroke of air
mix door. (Full cold: 0%, Full hot: 100%)

*2: Conduct self-diagnosis STEP 2 under sunshine.
When conducting indoaors, direct light (more than 60W) at sunload sen-
sor.

Display {when all doors are
In good order) yuminates 3 seconds after

* 3 is shown on display.

Muminates \
L'

RHABESD

A

LC

EF &

IFIE

AT

§T

RS

STEP 3: Checks mode door position L
Display shows 3 " in STEP 3 mode.
When all doors are in good order, display will then show “30". IBYX
It takes approximately 3 seconds to check all mode doors.

HA-35 981



TROUBLE DIAGNOSES

Display {(when a door is
out of order)

lluminates

\Code Mo. [blinks}
‘. -‘

RHA487A

Each code No.
blinks two times,

RHA488A,

&!Humina’tes

Changes from “{" ta 6"

RHAA495A

Self-diagnosis (Cont’d)
When abnormalities are detected, display shows a code No.
corresponding with malfunctioning part.

Code No. 3: 33 33 3'-" 35

Malkfunctioning part VENT + B/L1 ; B/L2 ) FiDY | F/D2 DEF

If two or more mode doors are out of order, corresponding code
numbers respectively blink two times.

If any mode door motor position switch is malfunctioning, mode
door motor will also malfunction.

STEP 4: Checks operation of each actuator

Display shows 'y’ in STEP 4 mode.

When & (DEF) switch is pressed one time, display shows
“"y2’'. Thereafter, each time the swiich is pressed, display
advances one number at a time, up to ‘yg ', then returns to

“Lfl' l!.

During inspection in STEP 4 mode, auto amplifier will forcefully
transmit an output to the affected actuators. The corresponding
code Nos. are shown on display as indicated in table below.

Checks must be made visually, by listening to any noise, or by
touching air outlets with your hand, elc. for improper operation.

Code No. t o} ) (RN i Y
Actuator L‘ ' L:L —:3 I L: = -‘ 5
Mode door VENT B/L 1 B/L 2 F/D 1t F/D 2 DEF

20%
tntake door REC REC FRé FRE FRE FRE
Air mix door Full Ful Full Full FuH Full
Cold Cold Hot Hot Hot Hot
Blower motor 4-5 9-11 7-9 7-9 7-9 10 -12
v v v v v v
Compressor ON ON ON OFF CFF ON

Operating condition of each actuator cannot be checked by indicators.

HA-36
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

STEP 5: Checks temperature detected by sensors, and
detects muitiplex communication error

Checks temperature detected by sensors.

Display shows *‘g:” in STEP 5 mode.

“§§" appears on display.

4 o When @ (DEF) switch is pressed one time, display shows Gl
' temperature detected by ambient sensor.
. o When @D (DEF) switch is pressed second time, display
shows temperature detected by in-vehicle sensor. MA
o When @D (DEF) switch is pressed third time, display
<l .
shows temperature detected by intake sensor. N
AHAGsEl o When @ (DEF) switch is pressed fourth time, display
returns to original presentation "g; ".
LG
EF &
EG
FE
AT
Temperature detected by sensor B
corresponding with switch operation
FA
u, W,
e
4
RHA493A
Display Display Display Dispfay ST
" © - o) =
it .’ ' ' Temperature L Temperature #  Temperature ‘HS
- delected by detected by detected by
amblent sensor In-vehicle Intake sensor
sensor e
BY
RHA484AA

EL

If temperature shown on display greatly differs from actual
temperature, check sensor circuit at first. Then inspect sensor
itself according to the procedures described in Control System DX
Input Components (HA-86).
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

Display (multiplex communication Detects multiplex communication error
properly functioning) Display shows ‘5@ in STEP 5§ mode.
[Muitiplex communication error between control unit and auto
.-’ -‘ ampiifier is detected]
- PN Display Signal direction
' ' SE' In good order
T\
SE 85 Contrcl unit — auto amplifier
RHADSAD '_:,E sa

blinks two
times

l
S 8

CAUTION:

The auto amplifier memorizes any communication error in the
system in a normal control with battery connected.

When there is an error, display will be as shown above.
When plural errors occur, the display of each error will blink
two times for 0.5 second intervals,

If a communication error is displayed, follow the flow chart
below to judge if the error occurred in the past or is currently
happening.

Auto amplifier — control unit

START

¥

Disconnect battery for about 1 minute to cancel the com-
munication memory.

Reconnect battery again.

4

Sel up Self-diagnoses STEP 5. Communication error | Go to Diagnestic Procedure
Check muitiplex communication error. | 20. {HA-82.)

] In goad order
r

END

HA-38



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)
AUXILIARY MECHANISM: Temperature setting frimmer

This trimmer compensates for differences between tempera-
ture setting (displayed digitally) and temperature felt by driver
in a range of £3°C (£ 6°F).

Operating procedures for this trimmer are as follows:

Starting with STEP 5 under ““Self-diagnostic mode”, press

€D (fan up) swilch to set air conditioning system in auxiliary
mode. Then, press either @9 (HOT) or €@ (COLD) switch as

desired. Temperature will change at a rate of 0.5°C (1°F) each
time a swilch is pressed.

Seif-diagnosis STEP 5

I

Initial display ]
U.8.A. model Canada model
oo %) [ oo %)
oo [0 o
} 1 { I
U.S.A. model US.A. model
[ ¥ 3;] [ - % } E
Canada model Canada model
[ gs° & J [ - 85 % ]
t f

T °

U.S.A. model

U.S.A. model

e

L-S‘F

Canada mode!

Canada modael

L 34"

{ - 38°

% |

SHA197E

LC

EF
EC

FE

&T

When battery cable is disconnecled, trimmer operation is can-
celed and temperature set becomes that of initiai condition, i.e.

0°C (0°F).
HA-39
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TROUBLE DIAGNOSES

PRELIMINARY CHECK 1
Air outlet does not change.

Preliminary Check

o Perform Self-diagnosis STEP 1 before referring to the fiow chart.

CHECK SENSOR CIRCUIT.

Set up Self-diagnosis STEP 2.

ls each sensor circuit normal?

Code No. 20 should be indicated on the dis-
play after approx. 3 seconds.

No

B

Yes

k 4

CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO THE DIAG-

| NOSTIC PROCEDURE BELOW CORRESPONDING TO EACH CODE

NQ.

Code No. How to repair Re:;r::ce
aof Go to Diagnoslic Procedure 1. HA-61
oc Go to Diagnostic Procedure 2. HA-62
23 Go to Diagnostic Procedure 3. HA-63
a4 Go to Diagnostic Procedure 4. HA-64
25 Go to Diagnostic Procedure 5. HA-65
26 Go to Diagnostic Procedure 6. HA-66
27 Go to Diagnostic Procedure 7. HA-67
-1 Go to Diagnaostic Procedure 8. HA-68
-c Go to Diagnostic Procedure 9. HA-68
~23 Go to Diagnostic Procedure 10. HA-69
- Go to Diagnostic Procedure 11. HA-69
-25 Go to Diagnostic Procedure 12, HA-70
-26 Go to Diagnostic Procedure 13, HA-71
-7 Go to Diagnostic Procedure 14, HA-72

Are sensor circuits for ambient sensor, in-vehicle sensor, and
intake sensor operating normally? If malfunction is suspected,
check temperature detected by each sensor using Self-diagnosis
STEP 5. Confirm the temperature is within normal range befaore
performing Diagnostic Procedures.

CHECK MODE DOOR MOTOR,

Set up Self-diagnosis STEP 3.

ls mode door motor operating normally?
Code No. 30 should be indicated on the dis-
play after approx. 3 seconds.

No

¥

Yes
4

Go to Diagnostic Procedure 15. (HA-73}

CHECK MODE DOOR OPERATICN.

Set up Self-diagnosis STEP 4.

Does air outlet change according to each code
No.?

94 | 45 | 45
F/D1 | FID2 | DEF

gyt | 42 | 3
VENT | B/L1 | B/L 2

No

h 4

CHECK SIDE LINK MECHANISM.
Refer to DOOR CONTROL. {HA-84)

NG

OK

Refer to Air Flow. {(HA-17)

l Yes

Air outlet control system is normal. Refer to
Outlet door control specification. (HA-97)

Go to Diagnostic Procedure 15. (HA-73)

HA-40

Repair or adjust.
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TROUBLE DIAGNOSES

PRELIMINARY CHECK 2
Intake door does not change.

Preliminary Check (Cont’'d)

o Perform Self-diagnosis STEP 1 before referring to the following flow chart.

CHECK INTAKE DOOR MOTOR OPERATION.
Set up Self-diagnosis STEP 4.

Does intake air change according to each
code No.?

Y

MECHANISM.
Refer to DOOR CONTROL. (HA-85)

NG

¥

Intake door conlrol system is normal.
Refer to Intake door control specification, (HA-
93)

HA-41

OK
Hi Y 43 HY 45 Y&
20%
REC | REC FRE FRE FRE FRE v
Go to Diagnostic Procedure 16, (HA-75)
Yes

CHECK SENSOR CIRCUIT. Ne | CHECK SENSCR CIRCUIT IN DETAIL ACCORDING TO THE DIAG-
Set up Self-diagnosis STEP 2. | NOSTIC PROCEDURE BELOW CORRESPONDED TO EACH CODE
I[s each sensor circuit normal? NO.
Code No. 20 should be indicaled on the dis-
play after approx. 3 seconds later. ) Reference
Code No. How lo repair
Yes page
2 Go to Diagnostic Procedure 1. HA-61
oc Go to Diagnostic Procedure 2. HA-62
c3 Go to Diagnostic Procedure 3. HA-63
Yy Go to Diagnostic Procedure 4. HA-64
c5 Go to Diagnostic Procedure 5. HA-65
ch Go to Diagnostic Procedure 6. HA-66
27 Go to Diagnostic Procedure 7, HA-67
=21 Go to Diagnostic Procedure 8. HA-68
-oc Go to Diagnostic Procedure 9. HA-68
-23 Go to Diagnostic Procedure 10. HA-69
-4 Go to Diagnostic Procedure 11. HA-69
-25 Go to Diagnostic Procedure 12. HA-70
-25 Go to Diagnostic Procedure 13. HA-71
-7 Go to Diagnostic Procedure 14. HA-72
Are gsensor circuits for ambient sensor, in-vehicle sensor, and
intake sensor operating normally? If malfunction is suspected,
check temperature detected by each sensor using Self-diagnosis
STEP 5. Confirm the temperature is within normal range before
performing Diagnoslic Procedures.
A 4
Ne | CHECK INTAKE DOOR ROD or LEVER Repair or adjust.

EM

LE

EF
EC

987



TROUBLE DIAGNOSES

PRELIMINARY CHECK 3
Insufficient cooling

Preliminary Check (Cont’d)

CHECK MODE DOCR OPERA- NG_ Go to Preliminary Check 1. (HA-
TION. | 40
oK
¥
CHECK INTAKE DOOR OPERA- NGL Go to Pretiminary Check 2. (HA-
TION. i '5))
OK
Y
CHECK BLOWER MOTOR OPER- NG‘ Go to Preliminary Check 5. {HA-
ATION. 7| 44)
OK
L 4
CHECK MAGNET GLUTCH OPER- | NG | Go to Preliminary Check 6. (HA-
ATION. | 45)
lOK
CHECK COMPRESSOR BELT NG | Adjust or replace compressor
TENSION. | beit.
Refer to MA section.
OK
A 2
CHECK AIR MIX DOCR OPERA- NG_ Go to Preliminary Check 7. (HA-
TION. 7 48)
lOK
CHECK COOLING FAN MOTOR NG‘ Go to EF & EC section.
OPERATION. " :
lOK
CHECK REFRIGERATION CYCLE |NG | Go to Performance Test Diag-

PRESSURE WITH MANIFOLD
GAUGE CONNEGTED.
Refer to Performance Chart. (HA-

50)
l oK

> noses. {HA-48)

CHECK FOR EVAPORATOR COIL

FREEZE UP.

1. Set up Self-diagnosis STEP 5.

2. Measure evaporator outiet air
temperature detected by intake

NG

Sensor.
OK
(Does not

freeze up.}

-

Replace suction throtife valve.

(Freezes up.)

CHECK DUCTS FOR AIR LEAKS.

NG

Repair air leaks.

OK

L 4

PERFORM TEMPERATURE SET-

TING TRIMMING.

1. Set up AUXILIARY MECHA-
NISM mode in self-diagnosis.

2. Press o (COLD) switch at
desirable times.

HA-42
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TROUBLE DIAGNOSES

PRELIMINARY CHECK 4
Insufficient heating

Preliminary Check (Cont’d)

¥

CHECK MODE DOOR OPERA- NG | Go to Preliminary Check 1. (HA-
TION. | 40)
OK
A
CHECK INTAKE DOOR OPERA-  [NG | Go to Preliminary Check 2. (HA-
TION. g E3)
OK
Y
CHECK BLOWER MOTOR OPER- NG._ Go to Preliminary Check 5. (HA-
ATION. | 44
OK
Y
CHECK AIR MIX DOOR OPERA-  |NG | Go fo Prefiminary Check 7. (HA-
TION. | 48)
oK
4
CHECK DUCTS FOR AIR LEAKS. [NG

Repair air leaks.

OK

Y

PERFORM TEMPERATURE SET-

TING TRIMMING.

1. Set up AUXILIARY MECHA-
NISM mode in Self-diagnosis.

2. Press (HOT) switch at
desirable times.

HA-43

LC

EF &

BR

8T

RS
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TROUBLE DIAGNOSES
Preliminary Check (Cont’d}

PRELIMINARY CHECK 5

Blower motor operation is malfunctioning.
e Perform Self-diagnosis STEP 1 before referring to the following flow chart.

CHECK SENSOR CIRCUIT. No . | GHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO THE DIAG-
Set up Self-diagnosis STEP 2. " NOSTIC PROCEDURE BELOW CORRESPONDING TG EACH CODE
Is each sensor circuit normal? NG.
Code No. 20 should be indicated on the dis- B
play after approx. 3 seconds. Code No. How to repair e:ar::ce
Yes
o Go fo Diagnostic Procedure 1, HA-61
cc Go to Diagnostic Procedure 2. HA-62
23 Go to Diagnostic Procedure 3. HA-63
oY Go to Diagnostic Procedure 4, HA-64
Z5 Go to Diagnostic Procedure 5. HA-65
b Go to Diagnostic Procedure 6. HA-66
27 Go to Diagnostic Procedure 7. HA-67
2! Go to Diagnostic Procedure 8. HA-68
-2¢ Go to Diagnostic Procedure 9. HA-68
-3 Go to Diagnostic Procedure 10. HA-69
-2y Go to Diagnostic Procedure 11. HA-69
-25 Go to Diagnostic Procedure 12. HA-70
A4 -5 Go to Diagnostic Procedure 13. HA-71
CHECK BLOWER MOTOR OPERATION.
Set up Self-diagnosis STEP 4. ~273 Go to Diagnostic Procedure 14. HA-72
Does blower speed change according to each Are sensor circuits for ambient sensor, in-vehicle sensor, and
code No.? intake sensor operating normaliy? if malfunction is suspected,
check temperature detected by each sensor using Self-diagnosis
Code v Yp 43 | Yy | 4s | 45 STEP 5. Confirm the temperature is within normal range before
No. performing Diagnostic Procedures.
Blower Middle
moter | Low high Middle low High
speed 9 No
» Go to Diagnostic Procedure 18. (HA-78)
lYes
Is engine coclant temperature below 50°C No .| Blower motor operation is normal.
(122°F) and ambient temperature below 15°C " | Refer to Fan speed control specifica-
(59°F)? tion. (HA-101)
Yes
L 2
15 BLOWER MOTOR CONTROLLED UNDER No N Check engine coolant temperature sen-
STARTING FAN SPEED CONTROL? | sor contral cireuit.
Refer to STARTING BLOWER SPEED CON- Refer to EF & EC section,
TROL. (HA-100)

l Yes

Blower motor operation is normal.
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TROUBLE DIAGNOSES

PRELIMINARY CHECK 6
Magnet cluich does not engage.

Preliminary Check (Cont’d)

Perform Self-diagnosis STEP 1 before referring to the following flow chart.

CHECK SENSCR CIRCUIT. No | CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO THE DIAG- @l
Set up Self-diagnosis STEP 2. | NOSTIC PROCEDURE BELOW CORRESPONDED TQ EACH CODE =
Is each sensor circuit normal? NQO.
Code No. 20 should be indicated on the dis- MA
) Reference
play after approx. 3 seconds. Code No. How to repair
page
Yes
2t Go to Diagnostic Pracedure 1. HA-61 EmM
ec Go to Diagnostic Procedure 2. HA-62
23 Go to Diagnostic Procedure 3. HA-83 e
&Y Go to Diagnostic Procedure 4. HA-64
25 Go to Diagnostic Procedure 5. HA-65 EE
25 Go to Diagnostic Procedure §. HA-66 EC
27 Go to Diagnostic Procedure 7. HA-67 e
2! Go to Diagnostic Procedure 8. HA-68 '
-2 Go to Diagnostic Procedure 9. HA-68-
A
-3 Go to Diagnostic Procedure 10. HA-69 AT
-4 Go to Diagnostic Procedure 11. HA-69
o
-25 Go to Diagnostic Procedure 12, HA-70 PO
-2& Go to Diagnostic Procedure 13. HA-71
-27 | Go to Diagnostic Procedure 14. HA-72 FA
Are sensor circuits for ambient sensor, in-vehicle sensor, and
intake sensecr operating normally? If malfunction is suspected, RA
check temperalure detected by each sensor using Self-diagnosis
STEP 5. Confirm the temperature is within normal range before
performing Diagnostic Procedures. B
Y 8T
CHECK MAGNET CLUTCH OPERATION, No | CHECK REFRIGERANT. NG | Check refrigerant
Sel up Self-diagnosis STEP 4. | Connect manifold gauge, then check 71 leaks. §
Does magnet ciutch operate according to each system pressure. RS
?
code No.? OK
Code BT
No.
Actua- Yi pHe | 43 | HY | 45 ) 46
tor
Com- | on | on | oN | oFF | oFF | on
pressar Go to Diagnostic Procedure 19. (HA-80)
Yes EL
' [B)4
Magnet clutch control system is normal.
Refer to MAGNET CLUTCH CONTROL. (HA-
102)
HA-45 991



TROUBLE DIAGNOSES

PRELIMINARY CHECK 7

Discharged air temperature does not change.

Preliminary Check (Cont'd}

Perform Self-diagnosis STEP 1 before referring to the following flow chart.

CHECK SENSOR CIRCUIT.

Set up Self-diagnosis STEP 2,

Is each sensor circuit normal?

Code No. 20 should be indicated on the dis-
play after approx. 3 seconds later.

No

Yes

CHECK AIR MIX DOOR OPERATION.

Set up Self-diagnosis STEP 4.

Does discharged air temperature change
according to each code No.?

Yi {42 | 43 | 44 | 45 | 48

Full eold Full hot

Yes No

L 4

Air mix door control sys-
tem is normal.

Refer to Alr mix door
control specification.
(HA-94)

L

CHECK SENSOR CIRCUIT IN DETAIL ACCORBING TO THE DIAG-
NOSTIC PROCEDURE BELOW CORRESPONDING TO EACH CODE

NO.

Code No. How to repair Fle:;r::ce
c Go to Diagnostic Procedure 1. HA-81
cc Go to Diagnostic Procedure 2. HA-62
3 Go to Diagnostic Procedure 3. HA-63
P | Go to Diagnostic Procedure 4. HA-64
25 Go to Diagnostic Procedure 5. HA-65
2E Go to Diagnostic Procedure 6, HA-66
Pl Go to Diagnostic Procedure 7. HA-67

-2 Go to Diagnostic Procedure 8. HA-68
-2c Go to Diagnostic Procedure 9. HA-68
-3 Go to Diagnostic Procedure 10, HA-69
- Go to Diagnostic Procedure 11. HA-62
-5 Go to Diagnostic Procedure 12, HA-70
-5 Go to Diagnostic Procedure 13. HA-71
—1 Go to Diagnostic Procedure 14, HA-72

Are sensor circuits for ambient sensor, in-vehicle sensor, and
intake sensor operating normally? If maifunction is suspected,
check temperature detected by each sensor using Self-diagnosis
STEP 5. Confirm the temperature is within normal range before
performing Diagnostic Procedures.

CHECK AIR MIX DOOR MECHANISM.
Repair to DOOR CONTROL.. (HA-84)

NG

OK

Go to Diagnostic Procedure 17. (HA-77)

Repair or adjust.

HA-46
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TROUBLE DIAGNOSES

PRELIMINARY CHECK 8

Noise

Preliminary Check (Cont’d)

Check where noise
comes from.

y

r

Expansicon valve

Compressor

r

4

Replace expansion
valve.

Replace compressor.

y

Refrigerant line

Belt

r

A

The line is fixed
directly to the body.

The line is not fixed.

¥

k4

Fix the line with rub-
ber or some vibration
absorbing material.

Fix the line tightly.

h

Y

The belt vibration is
intense.

Stde of belt is worn
out.

r

3

Readjust beit tension.
Refer io ENGINE
MAINTENANCE in MA
saction.

The pulley center does
not match.

Readjust the pulley
center.

HA-47
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TROUBLE DIAGNOSES

Performance Test Diagnoses
INSUFFICIENT COOLING

INSUFFICIENT COOLING
¥
CHECK AIR FLOW. NG || CHECK BLOWER MOTOR OPERATION.
OK oK +NG
¥ r
CHECK COMPRESSOR OPERATION. Clogged blower inlet/ (g% to
Clogged duct/Loose duct next page.)
OK NG cannection/Air leakage, page.
etc.
(Go to
next page.)
OK —¢
CHECK HIGH AND LOW SIDE PRES-
SURE. USE PERFORMANCE CHART.
{Refer to HA-50)
NG
¥
RECOVER REFRIGERANT USING
RECOVERY RECYCLING EQUIPMENT
AND CHARGE SPEGCIFIED AMOUNT OF
REFRIGERANT.
Note
A
CHECK HIGH AND LCW SIDE PRES- NG »
SURE. USE PERFORMANCE CHART. BOTH HIGH AND LOW
{Refer to HA-50.) PRESSURE SIDES ARE
TOOC HIGH.
OK
A 4
o CHECK DISCHARGE AIR TEMPERA- HIGH PRESSURE SIDE E]
*| TURE. USE PERFORMANCE CHART. IS TOO HIGH AND
(Refer to HA-50.) LCW PRESSURE SIDE
iS TOO LOW.
NG CK
¥
END HIGH PRESSURE SIDE
IS TOO LOW AND LOW
PRESSURE SIDE 18
TOO HIGH.
¥
Maifunctioning temperature control oper- BOTH HIGH AND LOW » m
ation (air mix door position improperly PRESSURE SIDES ARE
adjusted) TOO LOW.
LOW PRESSURE SIDE
SOMETIMES
BECOMES NEGATIVE.
Note: I}-IE correspond to those in TROUBLE DIAGNOSES FOR LOW PRESSURE SIDE
ABNORMAL PRESSURE. BEGOMES NEGATIVE.
(Refer to HA-51.)
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TROUBLE DIAGNOSES

Performance Test Diagnoses (Cont’'d)

®

Y

r

4

Malfunctioning blower motar fan

Malfunctioning electrical circuit

L 4

4

Malfunctioning blower motor
internal circuit

Loose fan/Improper contact of fan
and case/Deformed fan

Discontinued wiring or component
circuits or poor connection/
Malfunctioning resistor, amplifier,
etc./ Burned out fuse or low bat-
tery voltage

A4

h 4

Magnet clutch does not engage.

Magnet clutch slipping

Belt slipping

v

CHECK MAGNET CLUTCH
{coil circuit, disc-to-pulley clear-
ance).

r

CHECK ELECTRICAL CIRCUIT
(wiring, components circuit}.

¥

CHECK ACTIVATION OF SAFETY/
PROTECTION DEVICES (such as
pressure switch, etc.).

Y

CHECK COMPRESSOR BELT AND
BELT TENSION.

¥

Malfunctioning internal parts of
clutch, compressor

Y

Foreign particles on clutch fric-
tional surface or excessive disc
clearance

Y

Malfunctioning electrical circuit
{poor connection, low battery
voitage, elc.)

HA-49
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TROUBLE DIAGNOSES

Performance Chart

TEST CONDITION

Before conducling performance test, disconnect ambient sen-
sor harness connector and make short circuit using jumper
cable.
Testing must be performed as follows:

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

lated place)

Doors: Closed

Door window: Open (Front driver side only)

Hood: Open

switch: ON

Temperature switch (PTC). Max. COLD set

Mode switch: ":.' {Ventilation) set

=) (REC) switch: &4 (Recirculation) set

o (fan) switch: Max. speed set

Engine speed: 1,500 rpm

Time required before starting testing after air conditioner

starts operating: More than 10 minutes

TEST READING
Recirculating-to-discharge air temperature table

Inside air (Recirculating air) at blower assembly inlst Discharge air femperature at center
Relative humidity Alr temperature ventilator
% °C {"F) 'C (°F)
25 (77) 9.0 - 11.1 (48 - 52)
50 - 60 30 (86) 13.1 - 15.2 (56 - 59)
35 (95) 17.1-19.3 (63 - 67}
25 (77) 11.1-13.2 (52 - 56)
60-70 30 (86} 15.2 - 17.4 {59 - 63)
35 (95) 19.3 - 215 (67 - 71}

Ambient air temperalure-to-operating pressure table

i i High- Disch
: _ Ambient air . ig pressqre( ischarge Low-pressure (Suction side)
Relative humidity Air temperature side) kPa (k fem?, psi)
% °C (°F) kPa (kg/cm?, psi) giems, p
1,226 - 1,432 1903 - 213.8
25 (77)
(12.5 - 146, 178 - 208) {1.94 - 218, 27.6 - 31.0)
1,324 - 1,599 1932 - 217.7
30 (86)
50 - 70 (13.5 - 16.3, 192 - 232) {1.97 - 2.22, 28.0 - 31.6)
35 (95) 1,520 - 1,844 201.0 - 2295
(15.5 - 18.8, 220 - 267) {(2.05 - 2.34, 29.2 - 33.3}
1,755 - 2,118 2138 -246.2
40 (104) ! ’
(17.9 - 21.6, 255 - 307) (2.18 - 2.51, 31.0 - 35.7)

HA-50 996



TROUBLE DIAGNOSES

Trouble Diagnoses for Abnormal Pressure
Whenever system’s high and/or low side pressure is abnormal, diagnose using a manifold gauge. The
marker above the gauge scale in the following tables indicates the standard {(normal) pressure range.
Since the standard (normal) pressure, however, differs from vehicle to vehicle, refer to HA-50 (*'Ambi-

ent air temperature-to-cperating pressure table”). @
Gauge indication Refrigerant cycle Probable cause Corrective action
Both high and low-pressure [e Pressure is reduced soon |Excessive refrigerant charge |Reduce refrigerant until spec- WA
sides are too high. after water is splashed on | in refrigeration cycle ified pressure is oblained.
condenser. 5if
Air suction by cooling fan is | Insufficient condenser cooling | e Clean condenser.
insufficient. performance o Check and repair cooling LG
‘K \ ) l fan as necessary.
(1) Condenser fins are
clogged. EF
L b (2 Improper tan rotation of EC
cooling fan
@ o Low-pressure pipe is not Poor heat exchange in con- Evacuate repeatediy and FE
cold. denser recharge system.
& When compressor is {AHter compressor operation
stopped high-pressure stops, high pressure AT
acasea | value quickly drops by decreases too slowly.)
approximately 196 kPa (2 il
kg/em?®, 28 psi). It then Air in refrigeration cycle PD
decreases gradually there-
after. 2A
Engine tends to overheat. Engine cooling systems mal- |Check and repair each -
function. engine cooling system.
e An area of the low-pres- # Excessive tiquid refrigerant | Replace expansion valve. B
sure pipe is colder than on low-pressure side
near the evaporator outlet, |e Excessive refrigerant dis-
e Plates are sometimes cov- charge flow BR
ered with frost. @ Expansion valve is open a
little compared with the
specification. ST
L
D Improper thermal valve
installation RS
(2 lmproper expansion valve
adjustment 5T

HA-51
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TROUBLE DIAGNOSES

Trouble Diagnoses for Abnormal Pressure

(Cont’d)

Gauge indication

Refrigerant cycle

Probable cause

Corrective action

High-pressure side is too
high and low-pressure side is
too low.

@-ID )
@ M N

>
9.
or
=3
=3
X

Upper side of condenser and
high-pressure side are hot,
however, liquid tank is not so
hot.

High-pressure tube or parts
located between compressor
and condenser are clogged
or crushed.

# Check and repair or
replace malfunctioning
parts.

e Check lubricant for contam-
ination,

High-pressure side is too low
and low-pressure side is too
high.

@ ~
€311 Q04

AC356A

High and low-pressure sides
become equal soon after
compressor operation stops.

Compressor pressure opera-
tion is improper.

!
Damaged inside compressor
packings

Replace compressor.

No temperature difference
between high and low-pres-
sure sides

Compressor discharge
capacity does not change.
{Compressor stroke is set at
maximum.)

Replace compressor.

Both high- and low-pressure
sides are too low.

ON
@7

AG353A

e There is a big temperature
difference between liquid
tank outlet and inlet. Outlet
temperature is extremely
low.

e Liquid tank inlet and expan-
sion valve are frosted.

Liquid tank inside is clogged
a little.

¢ Replace liquid tank.
e Check lubricant for contam-
ination.

& Temperature of expansion
valve inlet is extremely low
as compared with areas
near liquid tank.

e Expansion valve inlet may
be frosted.

e Temperature difference
occurs somewhere in high-
pressure side

High-pressure pipe located
between liquid tank and
expansion valve is clogged.

# Check and repair maltunc-
tioning parts.

e Check lubricant for contam-
ination.

HA-52
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TROUBLE DIAGNOSES

Trouble Diagnoses for Abnormal Pressure

(Cont'd)

Gauge indication

Refrigerant cycle

Probable cause

Corrective action

Both high- and low-pressure
sides are too tow.

HON
@ (7

AC353A

There is a big temperature

Expansion valve closes a lit-
tle compared with the specifi-

® Remove foreign particles
by using compressed air.

Low-pressure side some-
times becomes negative.

?

N

&

©

AC354A

difference between expansion el
valve inlet and outlet while cation. e Chack lubricant for contam-
the valve itself is frosted. l ination.
{1 Improper expansion valve MA
adjustment
(2 Malfunctioning thermal
valve EM
@ Qutlet and inlet may be
clogged.
An area of the low-pressure | Low-pressure pipe is clogged | e Check and repair malfunc- LG
pipe is colder than near the |or crushed. tioning parts.
evaporator outlet. e Check lubricant for contam- EE
ination. E@
Air flow volume is not Evaporator is frozen. Replace compressor.
encugh or is too fow. 1
Compressor discharge FE
capacity does not change.
{Compressor stroke is set at AT
maximum length.)
e Air conditioning system Refrigerant does not dis- ® Drain water from refriger-
does not tunction and does |charge cyclically. ant or replace refrigerant. BD
not eyclically cool the com- il # Replace liquid tank.
partment air. Moisture is frozen al expan-
o The system constantly func- | sion valve outlet and inlet. FA
tions for a certain period of l
time after compressor is Water is mixed with refriger-
stopped and restarted. ant. RA
BR
ST
RS
BT

HA-53
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TROUBLE DIAGNOSES

Trouble Diagnoses for Abnormal Pressure

(Cont’d)

Gauge indication

Refrigerant cycle

Probable cause

Corrective action

Low-pressure side becomes
negative.

NE

)

AG362A

Liguid tank or front/rear side
of expansion valve's pipe is
frosted or dewed.

High-pressure side is closed
and refrigerant does not flow.
l
Expansion valve or liquid

tank is frosted.

Leave the system at rest until

no frost is present. Start it

again to check whether or
not the problem is caused by
water or foreign particles.

If water is the cause, initially

cooling is okay. Then the

water freezes, causing a

blockage.

e If the problem is due to
water, drain water from
refrigerant or replace
refrigerant.

e If due to foreign particles,
remove expansion valve
and remove the pariicles
with dry and compressed
air (not shop air).

e If either of the above meth-

ods cannot correct the

problem, replace expansion
valve.

Replace liquid tank.

@ Check lubricant for contam-
ination.

HA-54
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TROUBLE DIAGNOSES

A/C Component Layout

Engine compartment

Air conditioner relay m &l
~ W A&
For U.S.A. model MA
cooling
fan relay~2
For Canada model
cooling EM
fan relay-1
LG
EF
EC
FE
AT
PD
FA
RA
N\
~— 7 BR
For U.S.A. madel
cooling fan ST
Z relay-1
Cooling fan motor
_ RS
BT
——————" Cooling fan motor .‘@
(For US.A)
Cooling fan motor
(For Canada}
EL
[8)S

RHAB40E

HA-55 1001



TROUBLE DIAGNOSES

A/C Component Layout (Cont’d)

=
g@cﬁi

Passenger compartment
—

/

\- Intake door motor

Fan control amplifier

Water temperature

In-vehicle sensor Y_sensor @

)

- f-:\ Contro!\ Sunload
A\ unit sensor (g7
NG
. e

i
)
<

Fan control amp. @
Intake sensor

Air mix door motor @

2 s

Auto amp.

Mode door motor @

Air mix deor motor

RHAB70D
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TROUBLE DIAGNOSES

Circuit Diagram for Quick Pinpoint Check

i
COOLING

FAN RELAY—2
w/e (Drmrfci o @E
r Y@o O@L .
—
= ﬁﬂf@\
L ]
T ':5 COOLING @
z FAN RELAY -1 -
& LGB (= ) eRer
ool 1113
ég Y@o 0@9.« i
EE—' = B B I\o% I
i 5 =3 LC
Ed ) k) b zg %
g2 PAL a2
©BE
XG) COMPRESSOR cooLe @ B F &
or " FAN MOTOR o
=2
ey Og B8
: 5 3 FE
B3 3| o
AR i"”g
CONDITIONER | |5 S5 —
5'_ RELAY R )
=3 s EFo- | leTe |, g AT
= 5
zh: wrs (=) (=) asp 2 /o Egg
2o Ea— R/B LG/OR o Soo
58 o=
e R/B iy p@l
: @@ :

To illumination
control system
RADIO
o
==

N
s
o &
OII
S
mI —
B
T =a) s I3
o o o w- o
t =
=Z @Gzon
no
ZE =
= H
= INTAKE DCOR i
= e MOTOR
5« g
- ==
5| & &
7 = ST
S o
&l 8 g
Wi
gl
; RIS
BT

B & B 7 I

BATTERY

FUSEn

L
g &K g =z %
@ 55 g E 4
Z® 3 tled ®
5 5 (o) % [
32 geld 6 =(3) &, o
3 3 o < I} o x2 S ol
5 5 S - = > = [ z
& o — o = | < Ll E
2 2 BES [T L s B sl T 7=
33 (Bl oy 5 5 5 5 £+
S D EE Cj\ o ' ’ ' Xz —\z
3 = =Ee 5 2 i = p _ Gz [I3E
56 <38 = @ BB 59 [E)LE £F

» All connectors shown in this illustration are unit side connectors.
# The unit side connectors with a double circle @ ' are connected to the harness side connectors shown in the "A/C Component

Layout”. (See page HA-55.)
» The termina! numbers in the connector coincide with the circuit numbers surrounded by a single circle " O

MHA338A
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TROUBLE DIAGNOSES

Wiring Diagram

AlR
COOLING COGLING COOLING CONDITIONER
FAN RELAY-2 FAN RELAY -1 FAN RELAY—1  RELAY
‘ JOINT
BATTERY @] CONNECTOR-1
I I I
—org 858 5575 5355 &9 s
o N o [Refer te Iast page
] (Foldout page).]
[16 '
o
Granger g = e e —
- =
i i i
(Engine D
roocm T S —
harness) ‘
1
o
(=]
LG/OR
= B
TRIPLE —
PRESSURE @ @
[
SWITCH = %U sg;.g
cooune W3 | @ R R ®
FAN MOTOR — (777) EE 5 5
ot | @ EHERE O ®
e;
o
5 ze 558
COOLING é’ |
FAN MOTOR ¢
FAt T !
E 5
L
wBIET L @
SENSOR @ COMPRESSOR
R Yo S®
U
ot oDl gt OB 2 _?_3
- o £
3
@ g @5 3
L=
- - . =7
BODY GROUND BODY GROUND (Engine control harness) o3
1 o
( j
@ : Models for USA r I
M . (&)
(N} : Models for CANADA oz § 2
¢ |

P

THERMAL
TRANSMITTER

ECM (ECCS CONTROL MODULE)
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TROUBLE DIAGNOSES
Wiring Diagram (Cont’d)

JOINT CONNECTOR-1
(Black)

%

| IGNITION SWITCH
ON or START

| IGNITION SWITCH
ACC or ON |

——— Towater temp. gauge

—
[%]
[=]
© FEREEE
R FUSE BLOCK
(Refer to "POWER P ;
SUPPLY ROUTING” J A
! in EL section.)
T () 7
g-988 e El
J. | L
‘ R F LG
w15 68
= S L U
MOTOR EF &
W16 E@
L/B
i , G/OR éﬂ BLOWER
— e & HI RELAY -
.
MODE DGOR Rl E} B FAN
N CONTROL
MOTOR sy 5 con 5T

R/G

iy : e INTAKE
o E @ SENSOR
5T
[

To body control 4——————8 G5

module (BCM) |
G/Y SUNLCAD
% EB{@]SENSOR RA

B
PUAW L WATER
R/ B el EB{@_‘,TEMPERATURE
SENSOR FD

POSITION
SWITCH

e

['H]

[==]
g
BODY GROUND o .
~
é’éﬁmw To illumination (. 24 e BE
UNIT contral system {47 b IN--VEHICLE
[ SENSOR
S—— .
@ & Bgfyw T % AR MIX @T
PUM o) DGOR
| : L MOTOR
c
fray
To iltumination lg @
controf switch 1% & #E
RAD| — e -
7 OR/W & L— POSITION BTF
[ 1 SWITCH
J H
R/G + | i INTAKE DOOR
MOTOR
(Body harness)
2 & Nt B
] il

[Refer to last page
(Folgout page)g % Y
jsEReraas) @ £ 03!
L= BODY GROUND

G/8
G

=)
E (REERe e (e
= DINZIET405He 1 19 ] (7913031 37]33]34[35(38]
BODY GROUND YD

MHA337A
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TROUBLE DIAGNOSES

D ISCONNECT ﬁ ;

" & O
G/8  Auto amp.
sry §¥ =5 comnecter ()
DRTTTET T T 1 B4
TIT IR K

RHABSID

Main Power Supply and Ground Circuit Check
POWER SUPPLY CIRCUIT CHECK FOR AUTO A/C
SYSTEM

Check power supply circuit for auto air conditioning system.
Refer to “POWER SUPPLY ROUTING” in EL section and Wiring
Diagram.

AUTO AMP. CHECK

Check power supply circuit for auto amp. with ignition switch
ON.

Measure voltage across terminal Nos. 1), @, & and body
ground.

Voltmeter terminal

Voltage
=) g

Bady ground Approx. 12V

SlelCIE]

Auto amp. connector

]
il 111

[
T 11 IL]JXFl
T X

DISCONNECT

.

(&)

!

RHABI1D

[]ISEDNNEC‘F
Q 3
. €@
Control unit § BR
connector
T
. @ S
RHABQZD
3 ulsr.aNNECT ‘
"ei
Control unit
connector B

Check body ground circuit for auto amp. with ignition switch
OFF.
Check for continuity between terminal No. 41 and body ground.

Ohmmeter terminal ]
Cantinuity

]
Body ground

Yes

®
Y

CONTROL UNIT CHECK

Check power supply circuit for control unit with ighition switch
ON.
Measure voltage across terminat No. 3 and body ground.

Voltmeter terminal

Voltage
S

Body ground

@
@ Approx. 12V

Check body ground circuit for control unit with ignition switch
OFF.
Check for continuity between terminal No. and body ground.

Ohmmeter termina!l

W

RHABS3D

®

=

Continuity

Body ground

Yes

HA-60



TROUBLE DIAGNOSES

DISCONNECT

€
)

Ambient sensor

connector @

®

PU

“

(=D
CE]

RHA804D
I:-%F.i DISCONNECT
Ambient sensor s E@
connector @ -
[y
6T @ﬁ)
e
. ™)
. 7 GIv
Auto amp. connector (W5) = |
36
RAHA895D

Diagnostic Procedure 1

SYMPTOM: Ambient sensor circuit is open. (2! is indicated on

auto amp. as a result of conducting SeH-diagnosis STEP 2.)

CHECK AMBIENT SENSOR CIRCUIT
BETWEEN AMBIENT SENSOR AND
AUTO AMP.

Oisconnect ambient sensor harness con-
nector.

Do approx. 5 veolts exist between ambi-
ent sensar harness terminal! No. &) and

No

Disconnect auto amp. har-

body ground?

Yes

Y

"| ness connector.

Note

Check circuit continuity
between ambient sensor
harness terminal No. 8
and auto amp. harness
terminal No. §3.

OK

Disconnect auto amp. harness connec-
tor.

Ambient sensor

connector (g7
B

PU

Auto amp. connector

DISCONNECT

€

® 0

E Note

Check circuit continuity between ambi-
ent sensor harness terminal No. @4 and
auto amp. harness terminal No. §5.

OK

Replace auto amp.

RHABIED

CHECK AMBIENT SENSOR.

NG

Replace ambient sensor.

Y

{Refer to Control System Input Compo-
nents.) (HA-88)

OK

Replace autoc amp.

Note:

It the result is NG after checking circuit continuity, repair harness or connec-

tor.

HA-61
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TROUBLE DIAGNOSES

A v?gﬁr Diagnostic Procedure 2

SYMPTOM: In-vehicle sensor circuit is apen. (o2 is indicated on

=] In-vehicle sensor auto amp. as a result of conducting Self-diagnosis STEP 2.)
|_J2s} connector ()
CHECK IN-VEHIGLE SENSOR CIRCUIT | No | Disconnect auto amp. har-
G¥/m & O BETWEEN IN-VEHICLE SENSOR AND ~| ness connector.
AUTO AMP.
Disconnect in-vehicle sensor harness
1 connector.
RHAB7D| | D . i in-vehi-
o approx. 5 volts exist F)etween in-vehi i Note
|—E1 p— cle sensor harness terminal No. & and Check chrouit ieait
= eck circuit eontinui
In-vehicle sensor = body ground? . ) Y
HS, between in-vehicle sensor

connector
@ Yes

~ harness terminal No. @)
_iE (tﬁa and aute amp. harness

o terminal No. @) .

~ ' OK
Auto amp. conneclor
@ r[:":]—L_ GIY

EEREEN Ld
P! 36 Disconnect auto amp. harness connec- Replace auto amp.
RHaggep| | O

. DISCOMNECT
In-vehicle sensor

connector

= 5]

Check circuit continuity between in-vehi-
cle sensor harness terminal No. @ and
GY/R GY/m auto amp. harness terminal No. 8.
Aut . connector OK
uto amp @J[:;J
[T fs
| |
RHA899D| | CHECK IN-VEHICLE SENSOR. NG | Replace in-vehicle sen-

(Refer to Control System nput Compo- | sor.
nents.) (HA-87)

oK
Replace auto amp.
Noie:
If the result is NG after checking circuit continuity, repair harness or connec-
tor.
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TROUBLE DIAGNOSES

DSCONNECT

RMW

& Of

@

Water temperature
sensor connector (#73)

RHAS00D

o]

Water temperature
sensor connector

E=l

GiY

Auto amp. cannector

r& -______“'\

1rs
[

DISCONNECT

RHASG1D

Diagnostic Procedure 3

SYMPTOM: Water temperature sensor circuit is open. (23is
indicated on auto amp. as a result of conducting Self-diagno-

sis STEP 2.)

CHECK WATER TEMPERATURE SEN-
SOR CIRCUIT BETWEEN WATER TEM-
PERATURE SENSOR AND AUTO AMP.
Disconnect water temperature sensor
harness conneclor.

Do approx. § volts exist between water
temperature sensor harness terminal
No. &) and body ground?

No

Yes

Y

Disconnect auto amp. har-
ness connector.

v

Note

Check circuit continuity
between waler ternpera-
ture sensor harness ter-
minal No. &) and auto
amp. harness terminal

No. €% .

EF
EC

FE

OK

Water temperature
sensor connector

m@
-L

Auto amp. connector (¥75) ]

RMW

b

DISCONNECT

€

[

_]
|2

7

|

L]

Disconnect auto amp. harness connec-
tor.

Note

Check circuit continuity between water
temperature sensor harness terminal
No. @) and auto amp. harness terminal

No. 88 .

RHAS02D

oK

Y

Replace auto amp.

ST

CHECK WATER TEMPERATURE SEN-
SOR.

(Refer to Control System Input Compo-
nents.} (HA-90}

NG

OK

Replace auto amp.

Note:

Replace water tempera-

| ture sensor.

RS

BT

If the result is NG after checking circuit continuity, repair harness or connec-

tor.

HA-63
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TROUBLE DIAGNOSES

Intake sensor

EL__E] Ezl connector

|_~le_

| om

DISCONNELT

=

|

RHAS03D

]

Intake sensor

connector
L

DISCONNECT

1
L

Auto amp. connector @

GiY

RHA904D

Intake sensor
connector

15

ﬂ DISEONNECT

L3

Auto amp. connector

G/w

@5) e o

Diagnostic Procedure 4

SYMPTOM: Intake sensor circuil is open. {(#4is indicated on
auto amp. as a result of conducting Self-diagnosis STEP 2.)

RHAS05D

CHECK INTAKE SENSCR CIRCUIT No | Disconnect auto amp. har-

BETWEEN INTAKE SENSOR AND AUTC " | ness connecior.

AMP,

Disconnect intake sensor harness con-

nector,

Do a . i i

pprox. 5 volts ex.lst between intake . Note

sensor harness terminal No. ) and — —

body ground? Check circuit continuity
between intake sensor

Yes harness terminal No. g8
and auto amp. harness
terminal No. €8) .
lOK
A
Disconnect auto amp. harness conneg- Replace auto amp.
for.
E Y Note

Check circuit continuity between intake

sensor harness terminal No. &) and

auto amp. harness terminal No. .

oK
NG

CHECK INTAKE SENSOCR.
(Refer to Control System Input Compo-
nents.) (HA-89)

Replace intake sensor.

hd

OK

Replace auto amp.

Note:

if the result is NG after checking circuit continuity, repair harness or connec-

tor.

HA-64
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TROUBLE DIAGNOSES

Sunload sensor [y g "owe Diagnostic Procedure 5

connector HS. G@ SYMPTOM: Sunfoad sensor circuit is open. (75 is indicated on
ILSIG_I:]j (ﬁia) auto amp. as a result of conducting Self-diagnosis STEP 2.)

@l

or & o CHECK SUNLOAD SENSOR CIRCUIT No _ | Disconnect auto amp. har-
BETWEEN SUNLOAD SENSOR AND | ness connector. A
AUTO AMP. '
Disconnect sunload sensor harness con-
RHagoep| | MECtOr- EM
D . i -
o approx. 5 volts exist bl.atween sun Note

load sensor harness terminal No. 2 — —

Sunload sensor =Y B and body ground? Check circuit continuity LE

connectar n ré between sunload sensor

Yes harness terminal No. @

[E%SE S @ and auto amp. harness EF
t ’BZ terminal No. & . EC
GiY G/Y

t OK

Auto amp. connector —{—[—T:] - !
[ !! 1 | |3€;h Disconnect auto amp. harness connec- Replace auto amp. AT

RHAZ7D| | tor.

I T i)
Sunload sensor i) ui"é“j )
connector  (wer H.S.
l% @a E ¥ Note EA

ton @ Check circuit continuity between sun-

load sensor harness terminal No. 88

™ and auto amp. harness terminal No. d8 A,
Auto amp. oR
connactor (=) OK
% BR
RHAS08D
CHECK SUNLOAD SENSOR. NG | Replace sunload sensor.
(Refer to Control System Input Compo- " 8T
nents.} (HA-89)
oK
RS
L J
Replace auto amp. BT

Note:

If the result is NG after checking circuit continuily, repair harness or connec-

tor.
EL
DX
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TROUBLE DIAGNOSES

Air mix door motor

€

S

connector @
1o
(E

PUAY

o

i

RHAQ05D

Diagnostic Procedure 6

SYMPTOM: PBR circuit is open. (25 is indicated on auto amp.

as a result of conducting Self-diagnosis STEP 2.)

CHECK PBR CIRCUIT BETWEEN PBR
AND AUTO AMP.

Disconnect air mix door motor harness
connector.

Do approx. 5 volis exist between air mix
door motor harness terminal No. §® and
bady ground?

No

Disconnect auto amp. har-

Air mix door motor

connactor @

DISCOMNECT

M€

i &
12
el

Yes

f

Auto amp. connector (#7s) =

RHAST1D

Reconnect autc amp. harness connec-
tor.

Do approx. 5 volts exist between air mix
door motor harness terminal No. €8 and

U [Q]
L S— ¥
PUAY Disconnect auto amp. hatrness connec-
Autc amp. connector 19 tor.
S T I T
h2
RHA210D v Note
Check circuit continuity between air mix
Air mix door motor  [Ea e " e door motor harness terminal No. §® and
connector Hs G@ auto amp. harness terminal No. 8 .
[ T o] -
EER @Eﬂ oK
M E  J
v |[Q]
CHECK PBR CIRCUIT BETWEEN PBR
% AND AUTO AMP.
Gly
|
36|

body ground?

No

ness connector,

E !

Check circuit continuity
between air mix door
motor harness terminal
No. {2 and auto amp. har-
ness terminal No. 3 .

Note

OK

4

Replace auto amp.

Disconnect auto amp. har-

Alr mix door motor

connector (W)

E=Ei

BR/MW

m DISCONNECT

V]

Yes

Air mix door motor

cannector
[ To ]
[ 1
-
S By

= RHAS12D
Foir

(&)

5

- Auto amp. connector (175
p () == ’

BR/W
[

| 2
EEN B

RHAS13D

CHECK PBR.
(Retfer to Control System Output Compo-
nents.) (HA-95)

NG

ness connector.

Note

Check circuit continuity
between air mix door
motor harness terminal
No. €8 and auto amp. har-
ness terminal No. @) .

OK

r

Replace auto amp.

OK

Replace auto amp.

Note:

If the result is NG after checking circuit continulty, repair harness or connec-

tor.

HA-66

Replace air mix door
motor (PBR).
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TROUBLE DIAGNOSES

ﬁ Thermal transmitter

2 @

o CISCONNECT
4 €

L)

=

Auto amp. connector

J

)

;

L/B

RHABE3D

Diagnostic Procedure 7

SYMPTOM: Thermal transmifter circuit is open. (71is indicated
on auto amp. as a result of conducting Self-diagnosis STEP 2.)

Note

CHECK THERMAL TRANSMITTER CIR-
CUIT BETWEEN THERMAL TRANSMIT-
TER AND AUTO AMP.

Disconnect thermal {ransmitter harness
connector and auto amp. harness con-
nector.

Check circuit continuity between thermal
transmitter harness terminal No. 8 and
auto amp. harness terminal No. §5).

OK

Y

CHECK THERMAL TRANSMITTER.
Refer to EL seclion.

lOK

Replace auto amp.

Note:

WA

EM

LG

EF
EC

FE

AT

If the result is NG after checking cireult continuity, repair harness or connec-

tor.

HA-67

FA

BA

1013



TROUBLE DIAGNOSES

ﬁﬁ NISCONNELT
Ambient sensor B> E@
connector HS.
RHA914D
B r;l: [HSCONNECT
Auto amp. connector HS.
— ["_“3__—1 (’ -
TH=1H (&
o )
’
[ =
Continuity should not exist. !
RHAZ15D

5] conncetor

m DISCONNECT
In-vehicle sensor| 44 EED
| 2 () . ¥

<

\

(&

GY IR
st Q_
AHAR18D
E Auto amp. connector o DISLONNELT
® A €
‘ 25 [
] %)
GY/R
e

Contlnulty should not exist.

RHAQ1TD

Diagnostic Procedure 8

SYMPTOM: Ambient sensor circuit is shorted. (-2} is indicated
on auto amp. as a result of conducting Seif-diagnosis STEP 2.)

CHECK AMBIENT SENSCR CIRCUIT
BETWEEN AMBIENT SENSOR AND
AUTO AMP.

Disconnect ambient sensor harness con-
nector.

Do approx. 5 volts exist between ambi-
ent sensor harness terminal No. 83 and
body ground?

No -
| Disconnect auto amp. har-

Yes

ness connecior.

B

Note

Check circuit continuity
between auto amp. har-
ness terminal No. 8 and
body ground.

ok

Replace auto amp.

CHECK AMBIENT SENSOR.
{Refer to Control Systerm Input Compao-
nents.) {HA-88)

NG

Replace ambient sensor.

¥

,],OK

Replace auto amp.

Diagnostic Procedure 9

SYMPTOM: In-vehicle sensor circuit is shorted. (—22is indi-
cated on auto amp. as a result of conducting Self-diagnosis

STEP 2.)

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

Disconnect in-vehicle sensor harness
connector,

Do approx. § volts exist between in-vehi-
cle sensor harness terminal No.§ and
body ground?

No > Disconnect auto amp. har-

Yes

Y

ness cennector.

B

Check circuit continuity
between auto amp. har-
ness terminal No. @) and
body ground.

HITS

Note

Replace auto amp.

CHEGK IN-VEHICLE SENSOR. NG [‘Replace in-vehicie sen-
(Refer to Gonirol System Input Gompo- s0f.
nents.) (HA-87)
OK
Y Note:

Replace auto amp.

HA-68

If the result is NG after checking
circuit continuity, repair harness
or connector short.
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TROUBLE DIAGNOSES

(Al % mscomnEeT - Diagnostic Procedure 10
E@ (‘@ SYMPTOM: Water temperature sensor circuit is shorted. (-73is
S ]| Water temperature sensor indicaled on auto amp. as a result of conducting Self-diagno-
77|] connector sis STEP 2.
|
&l
N
L ® O CHEGK WATER TEMPERATURE SENSOR | N© .| Disconnect auto amp. har-
= CIRCUIT BETWEEN WATER TEMPERA- "| ness connector, A
TURE SENSOR AND AUTO AMP.
Disconnect water temperature sensor
1 harness connector. B
= . Note
RHAg18D| [ Do approx. 5 volts exist between water —— — ERA
temperature sensor harness terminal Check circuit continuity
E'] No.@ and body ground? between auto amp. har-
r . scowmEct ness termiral No. & and
Auto amp. connector E@ Yes body ground. LG
e SO i OK
27 -
FET @ l 76
AW Replace auto amp. I EG
CHECK WATER TEMPERATURE SENSOR. | NG [Replace water tempera- FE
{Refer to Control System Input Compo- Tl ture sensor.
Continuity should not exist. nents.} (MA-90)
lOK AT
RHAg19D
Replace auto amp. =
Intake sensor T " I 7D
26 e . .
R nector Us. Diagnostic Procedure 11
cm ™ SYMPTOM: Intake sensor circuit is shorted. (-7yis indicated on FA
_—' C‘@ auto amp. as a result of conducting Self-diagnosis STEP 2.)
5 O RA
CHECK INTAKE SENSOR CIRCUIT No | pisconnect auto amp.
BETWEEN INTAKE SENSOR AND AUTO | harness connector.
AMP. BR
= Ruaszoo| | Disconnect intake sensor harness con-
nector. E Note
|E BISCOMNECT Eeonzgf':;rnzgsl::riﬁf;'bhle:}wg@ena;n(jtake Check circuit coniinuity ST
Autc amp. connector I% EE'D body around? ’ between auto amp. har-
[ () Y9 ' ness terminal No. €9 and
' jﬁ ] (L@ Yes body ground. =]
I OK
GW Q hd BT
- Replace auto amp.
Contlnuity should not exist. [ !
s CHECK INTAKE SENSOR. NG | Replace intake sensor.
RHAS21D (Refer to Contro! Sysiem Input Compeoe- "
nents.) (HA-89) EL
lox
Replace auto amp. Note: If the result is NG (D%
after checking circuil
confinuity, repair harness or
connector short.
HA-69 1015



TROUBLE DIAGNOSES

Sunioad sensor

connecior

[

39

L

V[% OISCONNECT

@

vl
@

RHAS22D

B

Auto amp. connector (W5)

[

34

OR

{a

-

% TISCONNELT

Continulty should not exist.

(&)

RHA923D

Diagnostic Procedure 12

SYMPTOM: Sunload sensor circuit is shorted. (-25is indicated
on auto amp. as a result of conducting Self-diagnosis STEP 2.)

CHECK SUNLOAD SENSOR CIRCUIT
BETWEEN SUNLOAD SENSCOR AND
AUTC AMP.

Disconnect sunload sensor harness con-
nector.

Do approx. 5 voits exist belween sun-
load sensor harness terminal No. §)
and body ground?

No

Disconnect auto amp. har-

Yes

Y

| ness conneclor.

E] Note

Check circuit continuity
between auto amp. har-
ness terminal No. & and
body ground.

oK

Replace auto amp.

GCHECK SUNLOAD SENSOR,
{Refer to Contro! System Input Compo-
nents.} (HA-89)

NG

¥

OK

Replace auto amp.

Note:

Replace sunload sensor.

If the result is NG after checking circuit continuity, repair harness or connec-

tor short.

HA-70

1016



TROUBLE DIAGNOSES

)

Air mix door motor
connector (mi)

F1oT]
[ DXz ]

PUAN

V]

HS.

JISCONNECT

&

RHA924D

E

Air mix door motor &
connector @ y

Q 128

|

H5.

DISCOMNECT

RHA925D
) DISCONNEET
Autoc amp. connector H e Eg}
175 -
-
T
1]

L2 L @)

Continuity should not exist.
RHAD26D

Auto amp. connector R
H.

C

BR/W

f*\.“"

)

SRS
Continuity should
not exist.

DISCONNECT

€

RHADBZ7D)

Diagnostic Procedure 13

SYMPTOM: PBR circuit is shorted. (-p5is indicated on auto
amp. as a result of conducting Self-diagnosis STEP 2.)

CHECK PBR CIRCWIT BETWEEN PBR
AND AUTO AMP.

Disconnect air mix door motor har-
ness connector.

Do approx. 5 volts exist between air
mix door motor harness ferminal
No.d2 and body ground?

Disconnect auto amp. har-

Yes

B ¥

CHECK PBR CIRCUIT BETWEEN PBR
AND AUTO AMP.

Do approx. 5 volts exist between air

mix door motor harness terminal No.
and body ground?

No

No

ness connector.

EM

Note

Check circuit continuity
between auto amp. harness
terminal No. 42 and body
ground.

LC

EF &

OK

4

EC

FE

Replace auto amp.

AT

Disconnect auto amp. har-

Y

Yes

CHECK PBR.
{Refer to Control System Output Com-
ponents.) {(HA-95)

oK NG

ness connector.

?D

E L 4

Note

Check circuit continuity
between auto amp. harness
terminal No. € and body
ground.

RA,

oK

4

BR

Replace air mix door motor.

Replace auto amp.

§T

4

INSPECTION END

Note:

RS

BT

If the result is NG after checking circult continuity, repair harness or connec-

tor short.

HA-71
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TROUBLE DIAGNOSES

EE__—I;_l Thermal transmitier

Autc amp. connector

L/B

Sk

<

d -

:

RHADE3D)

Diagnostic Procedure 14

SYMPTOM: Thermal transmitter circuit is shorted. (-27is indi-
cated on auto amp. as a result of conducting Seilf-diagnosis

STEP 2.)
Note

CHECK THERMAL TRANSMITTER CiR-
CUIT BETWEEN THERMAL TRANSMIT-
TER AND AUTO AMP.

Disconnect thermal transmitter harness
connector and auto amp. harness con-
nector.

Check circuit continuity between thermal
transmitter harness terminal No. @ and
auto amp. harness terminal No. 3.

lOK

CHECK THERMAL TRANSMITTER.
Refer to METER AND GAUGES in EL

section.
lOK

Replace auto amp.

Note:

I the result Is NG after checking circult continuity, repair harness or connec-

tor short.

HA-72
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TROUBLE DIAGNOSES

Auto amp. connector T e Diagnostic Procedure 15
as E@ SYMPTOM: Mode door motor does not operate normally.
PUM R/G ol . . .
fival = e Perform Self-diagnosis STEPS 1 to 4 before referring to the
[ 23054 @i@ following flow charl.
31)32 Self-diagnosis &l
=N | ster4 -
AB ORiL m CHECK MODE DOCR MOTOR POSITION NG, Disconnect mode door
. > SWITCH. motor harness connector. MiA
’ 1. Set up code No. 4! in Seli-diagnosis
STEP 4.
= 2. Disconnect auto amp. harness con- B Not
RHAG28D nector afier turning ignition switch Y o EM
i 2 8EF'  if continuity exists bet 1 CHECK BODY GROUND
. Check if continuity exists between fer- CIRCUIT FOR MODE
B] Mode door motor minal No.@) or @ of auto amp. har- DOOR MOTOR ‘
connector ITOR. LC
BISEDNKEST ness connector and body ground. Does continuity exist
H‘! ol 11 ‘% 4, Using above procedure, check for con- between mode door
| Eﬁ) tinuity in any other mode, as indicated mator harness terminal
in chart. No. @ and body EF &
B - Condi Terminal No Conti ground? EC
ondi- - ontl-
L@ Gode No. tion @ =) nuity lOK
gyt [vent @ FE
42 o3 | B @ Reconnect autc amp. har-
] FD A & ness conneclor.
1 @ or @ or Body Yes AT
= RHAG2S0 :_;5 FiD 2 @ ground l i
ug DEE @) or @) or
CHECK POWER SUPPLY D
r) < FOR MODE DOOR
; ; Mode door motor MOTOR CONTROL CIR-
connector CU!T.
PIEEQMNELT | oy 2 OK Do approx. 5 volis exist EA
IEval between mode door
A8 . motor harness terminals
b and body ground? .
’ L A
@“@ INSPECTION END s
Terminal No.
Voltage
D =) i
= @ B[I"‘R
RHAS30D "® | Body Approx.
& ] ground 5V
o 8T
=
Yes No RS
L J
Raconnect BT
maode door
motor har-
ness con-
nector.
Y \
® EL
(Go {0 next page.}
Note:
If the result is NG after checking circuit continuity, repair harness or connec- IDX
tor.

HA-73 1019



TROUBLE DIAGNOSES

D]

B CONNECT

Auto amp. connector s

PUMW

Diagnostic Procedure 15 (Cont'd)

®

Auto amp. connector

Mode door motor

connector

RHAS32D

Auto amp. connector

iy (L! Self-diagnosis
W3 e | sTEP 4

T | &
3 .
EI Y=Yz
OR

&)

46~

RHA933D

R/G [ﬂ
il
{ S e mmmE Self-diagnosis [ CHEGK MODE DOOR MOTOR POSITION
. STEP 4 SWITCH.
- oR/L Set up Self-diagnosis STEP 4,
D Measure voltage across auto amp. har-
ness terminals and body ground.
;!HA931D con. Terminal No.
Code NHo. ditien ] 5]
o DISCONNECT Ly @ @ @ @
¥ E.’_SC) (Lﬁa @ Yl vENT| sv | sv | 5v | OV
Hs. & o 42 (1| ov | sv | sv | sv
PUM‘! Y4 7~ ]"‘h 43 BrLz| sv | sv | ov | 5V | Body
RE_] 1 o] 234 [ 11T Yy |oF1| 5v | ov | BV | 5V jground
[ q ( sfzz) [ [ | IJ vys foFr2lav [ ov | sv | ov
o e oni 46 pEF | ov [ ov | ov | sv
3 RIG _ OV: Approx. OV
5V: Approx. 5V
L JJ ) oK e

Replace mode
door motor.

I

l Note
=

Check circuit continuity
between each terminal on

auto amp. and on mode

door motor.
Terminal No. Conti-
@ = nuity
Auto | Mode door
amp. motor
@ 9 Yes
LD LDj
a @
@ @
OK

v

Replace auloc amp.

CHECK FOR OUTPUT OF AUTO AMP.
Do approx. 10.5 volts exist between auto
amp. harness terminals No.43 and &
when code No. is switched from " 4"
to 42 "' or when code No. is switched
from "4y to " yr?

Mode
door | Terminal No,
Code No. | motor Vo“\j‘ge
opera- @
tion
gi-w |V 8 | e
DEF Apf(;_‘;x'
45 -4} - o <]
VENT
- Stop - - 0

No | Replace auto amp.

¥

Yes

Y

Replace mode door motor.

Note:

If the result Is NG after checking circuit continuity, repair harness or connec-

tor.

HA-74

1020



TROUBLE DIAGNOSES

intake door motor
connector

.m. 07 {ISLONNECT
ot 24 €

BR

D S

«

RHAQ34D

Auto amp. connector

= ®

@

L1
L

aRMW
(pie
b
-

Self-diaghosis
STEP 4

. CONNECT
=[]
e &)

Diagnostic Procedure 16

SYMPTOM: Intake door motor does not operate normally.

e Perform Self-diagnosis STEPS 1, 2 and 4 before referring

to the following flow chart.

CHECK POWER SUPPLY FOR INTAKE
DOOCR MOTOR.

Disconnect intake door motor harness
connector.

Do approx. 12 volts exist between intake
door moter harness terminal No. ) and

No

body ground?
vlYes

Reconnect intake door motor harness
connector.

RHAS350

A€ @&

= l

CHECK FOR QUTPUT OF AUTO AMP,
Set up Self-diagnosis STEP 4.

Measure voltage across auto amp. har-
ness terminals and body ground.

Code No FTerminal No. | Condi- |Voltage
Auto amp. connector intake door motor 1@ =) tion v
= (D) connector g1 yuo oo 0
TT1 1 [e]7]z (8] o si Other ® 12
TP PUHEN E @ | sogy | 2% o
z Other | FRE [ 12
zln|= ==k = g4 45 ground
= (=18 I-Y . i
a 0
§ _M48 | ® FRE
L o Other 12
rHAssso| | OV Approx. OV

12V: Approx. 12V

NG

oK

INSPECTION END

Note:

If the result is NG after checking circuit continuity, repalr harness or connec-

tor.

HA-75

6]
.| Check 10A fuse at fuse WA
block.
(Refer to “POWER SUP-
PLY ROUTING" in EL sec- =
tion and Wiring Diagram.} i
LG
EF &
EC
FE
Disconnect auto amp. and )
intake door motor har- AT
ness connectors.
PO
Note
Check circuit continuity EBA
between each terminal on
auto amp. and on intake
door motor. A
Terminal No.
© | tek Conti- @ﬁ
Aute | € nujty
amo. door
motor
&
® ® 5T
()] @ Yes
® ® RS
OK
BT
®
(Go to next page.)
EL
DX
1021



TROUBLE DIAGNOSES

e DiSCONNECT
Auto amp. connector |y,

@ = HS. N
HHH @)
OR MW R

RHAB37D

Diagnostic Procedure 16 {Cont’d)

®

Reconnect intake door motor harness
connector,

CHECK INTAKE DOOR MOTOR.

After connecting auto amp. harness ter-
minal No. (& and body ground with a
jumper cable: Does intake door move to
“REC" position?

Then, after connecting auto amp. har-
ness terminal No. and body ground
with a jumper cable: Does intake door
move to “FRE’ position?

No

Yes

Replace auto amp.

HA-76

Replace intake door
motor.

1022



TROUBLE DIAGNOSES

Al Diagnostic Procedure 17
Air mix door metar SYMPTOM: Air mix door motor does not operate normally.
°°"”e°‘°r e Perform Self-diagnosis STEPS 1, 2 and 4 before referring
“‘"“‘” to the following flow chart.
&l
R0 Self-di ! IS PBR OPERATING NORMALLY? NG‘ CHECK PBR CIRCUIT.
i_4._ 5?:5'? ':gﬁoms Refer to Self-diagnoses STEP 2. " | Go to Diagnostic Proce- MA
m OK dure 6 or 13.
E He—43 + EM
@ = GHECK FOR QUTPUT OF AUTO AMP. No | Disconnect auto amp. and
Set up Self-diagnosis STEP 4. | air mix door motor har- LE
) When code No. is switched from "yg2 ness connectors.
@ to 43" or when code No. is switched .
‘ from 4§ " to "4 !'": Do approx. 10.5 EF &
SE—Y| EC
volts exist between air mix door motoer
harness terminals No. (4) and ()7 B i Note o
Air mix Terminal No. Check circuit continuity
Code | door Voltage between auto amp. har-
Ne. Ozi?' @ v ness terminal No. (@ AT
RHA938D { 49 ) and air mix door
42 —» | Cold ® o .
|- mmww Y3 - Hot Approx. motor harness terminal
.T;f,_ o YE > | Hot — 10.5 No.® ( 8 ). PD
HS E@ Air mix Ty, Cold S &
— door motor ! St 5 OK
_ ° _ _
e connector (k71) p EA
[Lf T ]a] [ al o +
TN 143 Yes
Auto amp. G Replace aute amp. _
connector : L A
o]
Q
. . A BR
sHas4qee| | Replace air mix door motor.
ST
Note:
If the result is NG after checking cireuit continuity, repair harness or connec-
tor. RS
BT

HA-77 1023



TROUBLE DIAGNOSES

Fan cantrol amp, |G

connector

41

e (&

L

oIS

1} ———

RHA321B

Diagnostic Procedure 18

SYMPTOM: Blower motor operation is malfunctioning under
out of Starting Fan Speed Control.

¢ Perform Preliminary Check 5 before referring to the follow-

ing flow chart.

5]

Fan control amp.

connector
=

102

A€

= SHAB94D

CONNECT @

Self-diagnasis
STEP 4

Yi~ MG

Fan control amp.

connector

15
GY/L

- RHAR40D

Blower motor
connector

OISCOMNEET

H.5.

Gfa

]

T

RHA322B

Blower motor Fan control amp.

connector cannector

[}]

LB

RHA323B

CHECK POWER SUPPLY FOR FAN No . | CHECK POWER SUPPLY
CONTROL AMP. "1 FOR BLOWER MOTOR.
Disconnect fan control amp. harness Disconnect blower motor
connector. harness connectar.
Do approx. 12 volts exist between fan Do approx. 12 volts exist
control amp. harness terminal No. &) between blower motor har-
and body ground? ness terminal No. &8 and
Yos body ground?
Yes No
¥
B) Note Check 15A fuses
CHECK BODY GROUND CIRCUIT FOR at fuse block.
FAN CONTROL AMP. {Refer to
Does continuity exist between fan con- “POWER SUPPLY
trol amp. harness terminal No. ROUTING’ in EL
and body ground? section and Wir-
iYes ing Diagram.)
Reconnect fan control amp. harness Y Note
connector. Check circuit continuity
between blower motor har-
ness terminal No. §1) and
fan control amp. harness
terminal No. @).
OK
vy 4
CHECK FOR OUTPUT OF AUTO AMP. CHECK BLOWER MOTOR.
Set up Self-diagnosis STEP 4. (Refer to Electrical Compo-
Measure voltage across fan controd nents [nspection.) (HA-83)
amp. harness terminal No. 8 and NG
body ground.
Code No. @Terminal go. Voliage Replace blower motor.
vis | @ | o T
NG
—» @ (Go to next page.)
OK
L4
Replace fan control amp.

Note:

If the result is NG after checking circuit continuily, repair harness or connec-

tor.

HA-78
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TROUBLE DIAGNOSES

Fan control amp.

connector
GY/L l

@ IMSCONNECT

Diagnostic Procedure 18 (Cont’d)

®

¢

Disconnect auto amp. and fan control
amp. harness connector.

DISCONNELT

=

‘

RHAB43D

L]

Hi relay CONNECT
cohnector E e
ﬂj
[ 2] Selt-diagnosis
L STEP 4
G/OR

e
46

®

= RHAS44D

tion.) (HA-83)

v OK

Reconnect Hi relay.

ll ¥

Auto amp.
o cannector Y Note
YL N 7 Does continuity exist between auto amp.
'\ harness terminal No. 49 and fan contro)
H:FHQ{W amp. harness terminal No. 7
RHAS41D Yes
¥
Hi relay |_CHECK POWER SUPPLY FOR Hi RELAY. No »| Check 10A or 15A fuses at
— connector & DISCONNECY Do approx. 12 voits exist between Hi fuse block.
3 WS G@ relay harness terminals No.(d , (@ and (Refer to ""POWER SUP-
I[__1 it L8 . body ground? PLY ROUTING” in EL sec-
[ ] tion and Wiring Diagram.)
(c! = ) lYes
R nm Note
L O CHECK BODY GROUND CIRCUIT FOR Hti
RELAY.
Does continuity exist between Hi relay
harness terminal Ne. (8 and bady
1 ground?
RHAQ420 ¢Yes
Hi relay CHECK R! RELAY AFTER DISCONNECT- NG_ Replace Hi relay.
| connector (%7) '"*ﬁ iNG IT. v
L‘ & (Refer to Electrical Components Inspec-

CHECK FOR QUTLET OF AUTO AMP,

NG

Disconnect Hi relay and

Set up Self-diagnesis STEP 4.
Measure vollage across Hi relay har-
ness terminal No.(@ and body ground.

Terminal No.
Code No. Voltage
@ =]
Less than
Body
46 @ approx.
ground 15V

oK

Replace blower motor.

iﬁ DISCONNECT
Hirelay | e@

con—r_\_ecior Auto amp. connector

= .

e LLid ? %
L] LI L] i
G/OR G/oR

RHA345D

Note:

If the result is NG aifter checking ctrcuit conlinuity, repalr harness or connec-

tor.

HA-79

" | auto amp. harness con-

nectors.

l

Does continuity exist
between Hi relay harness
terminal No. (@ and auto
amp. harness terminal

No.(® ?

Note

Yes

Y

Replace auto amp.

A

ER

LC

EF &
EC

FE

AT

P

EL

DX
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TROUBLE DIAGNOSES

I @ OISCONNECT
Compressor S E@
connector

B
or - Self-ciagnosis
STEP 4
{Code No. 41)
B 2
%
RHAS058
E Compressor
~n A/C relay nneclor
Gl ~annector oy @
TS s,
—1
QR q

DISCONNEGCT

i on |

. J/
re &

&

RHAQ46D

A/C relay
" connactor
I 3 o DISCONNECT
4 A€
LG/B ® o

RHAR47D

Diagnostic Procedure 19

SYMPTOM: Magnet cluich does not engage after performing

Preliminary Check 6.

o Perform Preliminary Check 6 before referring to the flow

chart.

CHECK POWER SUPPLY FOR COM-

PRESSOR.

1. Disconnect compressor harness con-
neclor.

2. Set up code No.Y !in Seli-diagnosis

" STEP 4.

3. Do approx. 12 volts exist between
compressor harness terminal No. 69
and body ground?

No

Disconnect A/C relay har-

lYes

Check magnet cluich.

lNG

Replace magnet cluich.

Turn ignition switch OFF to cancel Self-
diagnosis STEP 4.

ness connector.

a |

Check circuit continuity
between A/C relay har-
ness terminal No. (@ and
compressor harness ter-

Note

minal No. §9

oK.

rF 3

l

CHECK POWER SUPPLY FOR A/C No N CHECK POWER SUPPLY

RELAY. | CIRCUIT AND 10A FUSE

Disconnect A/C relay. AT FUSE BLOCK.

Do approx. 12 volts exist between A/C (Refer to "POWER SUP-

relay harness terminal No. (@), (8 and PLY ROUTING" in EL sec-

body ground? tion and Wiring Diagram.)
lYes

CHECK A/C RELAY AFTER DISCON- NG_‘ Replace A/C relay,

NECTING IT.
{Refer to Electrical Components Inspec-
tion.} (HA-83)

OK

¥

Recennect A/C relay.

T

®
{Go to next page.)

Note:

if the result is NG after checking circult continuily, repair harness or connec-

tor.

HA-80
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TROUBLE DIAGNOSES

Triple-pressure
swnch connector

% DISCUNNECT

@ O

H

RHAS72DA

wl

Triple-pressure
switch connector

A/C relay
connector {£4) {#2)
- DISCONNECT
— GE
A€ A5
(2]
— R/B
R/S
(& 2
RHAQ48DA

CONNECT

L ECH ﬁtconnscmaﬂ

9 ECM (ECCS control
modute} connector @

LG/OR

For terminal arrangement, refer to Circuit
Diagram for Quick Pinpoint Check,

For terminal arrangement,
Triple-pressure switch refer to Circuit Diagram for
coﬁneslor @& Quuick Plnpornt Check.

"RHAQ49D)

Diagnostic Procedure 19 (Cont’d)

®

CHECK TRIPLE-PRESSURE SWITCH
CIRCUIT BETWEEN TRIPLE-PRESSURE
SWITCH AND A/C RELAY

Disconnect triple-pressure switch har-
ness connector.

Do approx. 12 volts exist between friple-
pressure switch and A/C pressure
switch harness terminal No. 88 and
body ground?

No

Disconnect A/C relay har-

Yes

v

ness connector,

¥

Note

Check circuit continuity
between A/C relay har-
ness terminal No.(2) and
triple-pressure switch har-
ness terminal No. §5) .

CHECK TRIPLE-PRESSURE SWITCH.
{Refer to Electrical Components Inspec-

NG

tion.) (HA-83)
lox

Reconnect triple-pressure switch har-
ness connector.

7| switch.

Replace triple-pressure

Note

CHECK CCIL SIDE CIRCUIT OF A/C
RELAY.

Do approx. 12 volts exist between ECM
{ECCS control module) harness terminal
No.(® and body ground?

No

_ | Check circuit continuity

Yes

Y

Reconnect ECM {ECCS control module)
harness connector,

| £ch 9| CUNNECTCIRH
DISCONNECT ECM (ECCS control g

module} connector

LG/OR

LG/OR

&

RHAB50DB

(Go to next page)

Note:

If the result is NG after checking circuit continuity, repair harness or connec-

tor.

HA-81

hetween triple-pressure
switch harness terminal
No. 89 and ECM (ECCS
control module} harness
terminal No. ().

WA
EM

LG

EF
E

FE
AT
PO
FA

RA

EL
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TROUBLE DIAGNOSES

Diagnostic Procedure 19 (Cont’d)

[C_Ect_d ConinecTor]|

r COKNELT

=)
@) -

HS.

ECM {(ECCS
control madule)

R/B
connector @

® ©

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

SHA195E

®

|

CHECK COIL SIDE CIRCUIT OF

No

Y

A/C RELAY CONTROLLED BY
ECM (ECCS CONTROL. MODULE}.
Do approx. 8 to 9 volts exist
between ECM (ECCS control
module) harness terminal No.
and body ground?

m Auto amp. connector

rl____i— CONNECT

i) 28 €
e

@
I OFF

&

|

RHAS51D

l Yes

Disconnect auto amp. harness
connector.

1] v

CHECK ECM (ECCS CONTROL
MODULE).
(Refer to EF & EC section.)

Note

CHECK AUTO AMP. CIRCUIT

No

N Check circuit continuity between

BETWEEN ECM (ECCS CONTROL
MODULE) AND AUTO AMP.

Bo approx. 8 to 9 volts exist
between auto amp. harness ter-

minal No. @ and body ground?

ECM(ECCS
control module)

connector (Fs)

l Yes

,_: o e —
E@ [rﬁ_ﬁafonuscronll

T

Auto amp.
RB connector

plp -

@

RHA®52D

Replace auto amp.

Note:

tor.

Diagnostic Procedure 20
SYMPTOM: Self-diagnosis cannot be performed.

auto amp. harness terminal No.
d8 and ECM (ECCS control mod-
ule) harness terminal No. @8 .

If the result is NG after checking circuit continuily, repair harness or connec-

CHECK MAIN POWER SUPFLY AND
GROUND CIRCUIT FOR AUTO AMP.
(Refer to page HA-60.)

NG | Repair Main Power Sup-

oK

Replace auto amp.

HA-82

7| ply and Ground Circuit.

1028



TROUBLE DIAGNOSES

aun (o g\ Triple-pressure: Electrical Components Inspection
switch
L W ] TRIPLE-PRESSURE SWITCH
o
L C - Tormi- High-pressure side line Opera- Conti-
\ nals pressure tion nuity @l
kPa (kg/cm?, psi)
Increasing to i
177 - 235 ON Exist WA
Low- (1.8 - 2.2, 26 - 34}
pressure | &) -
RHAB41E i Decreasing to EM
side Does not
176.5 - 235.4 OFF ist
(1.80 - 2.40, 25.6 - 34.1) exis
f‘\
Increasing o Lo
] 1,422 - 1,520 ON Exist
Medium- (14.5 - 15.5, 206 - 220) EF &
pressure | 88 - EC
ide* Decreasing to ©
side Does not
1,226 - 1,324 OFF ist
(12.5 - 13.5, 178 - 192) exis FE
Increasing fo
) 1,863 - 2,256 ON Exist AT
High- (19 - 23, 270 - 327)
pressure | 68 - &3 o :
side gcreasing to
2,452 - 2,844 OFF Dcﬁs‘;m PD
(25 - 29, 356 - 412)
* For cooling fan motor operation. =
RA

BR

A/C RELAY, CONDENSER FAN RELAYS AND BLOWER §T
HIGH RELAY

Check continuity between terminals @ and & . s
Conditions Continuity
12V direct cur_rent supply Yes BT
between terminals () and @.
No current supply No

If N.G., replace relay.

BLOWER MOTOR et

Confirm smooth rotation of the blower motor.

e Ensure that there are no foreign particles inside the intake [
unit,

/“'f“_"“‘——\\
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TROUBLE DIAGNOSES

Side link

Mode door
motor

RHA328B

Air mix door
motor

RHA320B

Control Linkage Adjustment

MODE DOOR
1. Install mode door motor on heater unit and connect it to
body harness.

2. 8Setl up code No. y!in Self-diagnosis STEP 4.
3. Move side link by hand and hold mode door in VENT mode.
4. Attach mode door motor rod to side link rod holder.
5. Check mode door operates properly when changing code
No. yito 46 by pushing @D (DEF) switch.
i ] [N | [y
1) H2 | 43| HY | 45 | Y6
VENT B/L B/L D/F1 D/F2 DEF
AIR MIX DOOR

1. Install air mix door motor on heater unit and connect it to
hody harness.

Set up code No. 4{in Self-diagnosis STEP 4.

Moave air mix door lever by hand and hold it at full cold
position.

4. Attach air mix deor lever to rod hoelder.

5. Check air mix door operates properly when changing code

SYN

No. ¢} to 45 by pushing O (DEF} switch.
]
45 | Hb

Y1 42 43] 9

Full Cold Full Hot

HA-84
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TROUBLE DIAGNOSES

Control Linkage Adjustment (Cont’d)

INTAKE DOOR
1. Install intake door motor on intake unit and connect it to
body harness.
2. Set up code No. y!in Self-diagnosis STEP 4.
3. Move intake door link by hand and hold it at REC position. Gf
4. Attach intake door lever to rod holder.
5. Check intake door operates properly when changing code
No. 4 to yg by pushing @ (DEF) switch. MIA
i
e LD'E' .-;3 "’L: L‘S '_:5 El
REC 20% FRE FRE
LG
EF &
EC
FE
AT
RHA330B
PD
FA
R&
8T
RS

)

HA-85 1031



SYSTEM DESCRIPTION

Overview of Control System
The control system consists of a) input sensors and switches,

b) the automatic amplifier (microcomputer), and c) outputs. The

relationship of these components is shown in the diagram

below:

Control unit

& Set temperature

& AUTO switch
® ECON switch
& Blower switch
@ Recirc switch
® Mode switch
® Defrost switch
® Ambient switch

(Potentic temperature cantrol)

control

Ambient sensor

[ In-vehicle sensor

Automatic
amplifier

Sunload sansor

{Micro-
computer)

=

Intake sonsot

Water temperature

sensor

|

—*Fﬂode door motor

r\f'emilamr door
]

Air mix door motor

| Defroster door

PBR {Patentio &
Balance Resistor)
built-in air mix door motor

Intake door motor

Air mix door 1

[
Air mix door 2

Fan control amptitier

Intake door

Compressaor
(Magret chutch)

Blower motor

"1 Mechanically linked

RHA8?1D.ﬂ

i)

)—W [E”’“ ‘"‘!‘L P TATE

oy (e [ 2[I]A] [J

" Contral unit

Loy |

RHAB72D

Control System Input Components

CONTROL UNIT

|
\ By means of multiplex communication, the control unit signals
‘ to the auto amp. the switch position and display mode.

POTENTIO TEMPERATURE CONTROL (PTC)

{AUTO ECON

oFF | AUTOECON

MAMURL

4898....\1#

)

Col= (ympl>

1k

oD

PTC

RHAB73D

The PTC is built into the aute amplifier. It can be set at an
interval of 0.5°C (1.0°F) in the 18°C (65°F) to 32°C (85°F) temper-
ature range by pushing the temperature switch (@9 (HOT) or
€ (coLD).

HA-86
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SYSTEM DESCRIPTION
Control System Input Components (Cont’d)

SCLCT T ( k_) IN-VEHICLE SENSOR
g g oy i s [ A
ey N The in-vehicle sensor is aftached to cluster lid C. It converts

variations in temperature of compartment air drawn from the
aspirator into a resistance value. It is then input into the auto

[D; amplifier. @l

IO

) In-vehicle sensor [ MA
N \ ‘ Dol=-
| =l
: 7 Ruaasae EM
9 After disconnecting in-vehicle sensor harness connector, mea-
sure resistance between terminals € and 48 at sensor har- [
5 . ness side, using the table below,
In-vehicle
ES ea sensor EF &
Temperature °C (°F} Resistance kO EC
O= 35 (-31) 38.57
-30 (-22) 28.84 EE
-25 {-13) 21.83
;_‘ =20 (~4) 16.72 AT
[\:,J In-vehicle -15 (5) 12.95
g& sensor -10 {14) 10.14 B
‘ -5 (23) 8.02
: ‘ i ’ \/ 0 (32) 6.41
" aol2s | . EA
3

5 (41) 517

10 (50) 4.21

/ ' 15 (59) 3.46
/ ? DISCONNECT
20 (68) 2.87
. /€ .

25 (77) 2.41
RiiowR 30 (86) 2.03
35 (95) 1.73 ST
40 (104) 1.49
45 (113) 1.29 RS
50 (122) 1.13
55 (131) 0.99 BT
60 (140) 0.88
85 (149) 0.79
ASPIRATOR EL

The aspirator is located below the side link of heater unit. It
produces vacuum pressure due to air discharged from the |py
heater unit, continuously taking compartment air in the aspira-

tor.

RHA335B
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SYSTEM DESCRIPTION

K_ Aspirator i Aspiratar duct
Aater unit case

RHA482A

iAmbieni SENSOf

Control System Input Components (Cont’d)

AMBIENT SENSOR

The ambient sensor is attached in front of the driver's side
condenser. It detects ambient temperature and converts it into
a resistance value which is then input to the auto amplifier.
After disconnecting ambient sensor harness connector, mea-
sure resistance between terminals 63 and €4 at sensor har-
ness side, using the table below,

Temperature °C (°F) Resistance k{)
-35 (-31) 38.35
RHASB8C
-30 (-22) 28.62
@ -25 (-13) 21.61
Ambient —20 {-4) 16.50
Lo rrDien
a sensor -15 (5) 12.73
© 10 (14) 9.92
@ - -5 (23) 7.80
0 (329 6.19
/ 5 (41) 4.95
10 (50) 3.99
/ / 15 (59) 3.24
VEd 20 (68) 265
18
NONYA 5 . 25 (77) 2.19
Ambient sensor / PN
harhess connector Eﬁ} 30 (86) 1.81
. // / ’ 35 (95) 1.51
sSS 40 (104) 1.97
/4433
/ 45 (113) 1.07
(o) ;
/ // 7
// / 50 {122) 0.91
/ RHA854D 55 (131) 0.77
60 {140) 0.66
65 (149) 0.57

HA-88
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SYSTEM DESCRIPTION
Control System Input Components (Cont’d)

SUNLOAD SENSOR

The sunload sensor is located on the right defroster grifle. It
detects sunload entering through windshield by means of a
photo diode. The sensor converts the sunlecad into a current
value which is then input to the auto amplifier.

4Sunload sensor

WA,
RHA338B E%ﬂ
Measure voltage between terminals §9 and at vehicle har-
ness side, using the table below. LE
Input current OQutput voltage 5
A v FEFC&
0 5.0
0.1 47 EE
0.2 3.1
03 2.2 AT
0.4 1.3

‘ e When checking sunload sensor, selecl a place where sun
&g Auto ampiifier shines direcily on it. FA
=

GIY connecto I'

— L \ RA
b

RHAB75D

o\'——— | INTAKE SENSOR 8T

- . . . .
Intake sensor L The intake sensor is located on the cooling unit. It converts

temperature of air after it passes through the evaporatorinto a _
resistance value. The value is then input to the auto amplifier. RS

“@ e ’
BT

RHA340B

%“

0

(<D

e

\

EL

[):4

HA-89 1035



SYSTEM DESCRIPTION

2]
~1

Intake
sensor

el 7 WA
/ ;.';\sm % @0}‘!”\

RHA8550

RHA342

Control System Input Components {(Cont'd)

After disconnecting intake sensor harness connector, measure
resistance between terminals € and 87 at sensor harness

side, using the table below.

Temperature °C (°F)

Resistance kQ

-35 (-a1) 38.35
-30 (-22) 28 62
-25 {(-13) 21.61
—20 (—4) 16.50
—15 (5) 12.73
-10 (14) 892
-5 (23) 7.80
0 (32) 6.19
5 (41) 495
10 (50) 3.99
15 (59) 3.24
20 (68) 265
25 (77) 219
30 {86) 1.81
35 (95) 1.51
40 {104) 1.27
45 (113) 1.07
50 (122) 0.91
55 (131) 0.77
80 (140) 0.66
85 (149) 0.57

WATER TEMPERATURE SENSOR

The water temperature sensor is attached to the heater unit. If
converts the water temperature value at the heater core
entrance into a resistance value. It inputs the voltage, that var-
ies according to change in the resistance value, into the auto

amp.

HA-90
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SYSTEM DESCRIPTION

:

Water
temperature
sensor

RHAQ56D

RHAB74D

Control System Input Components (Cont’d)

After disconnecting water temperature sensor harness
connector, measure resistance between terminals @ and 4
at sensor harness side, using table below.

Temperature °C (°F) Resistance k(}
0 (32) 3.99
5 (41) 3.17
10 (50} 2.54
15 (59) 2.05
20 (68) 1.67
25 (77) 1.36
30 (86) 1.12
35 (95) 0.93

40 {104) 0.78
45 (113} 0.65
50 {122) 0.55
55 (131) 0.47
60 {140) 0.40
65 (149) 0.34
70 (158) 0.29
75 (167) 0.25
80 (178) 0.22

Control System Automatic Amplifier (Auto amp.)

The auto amplifier has a built-in microcomputer which pro-
cesses information sent from various sensors needed for air
conditioner operation. The air mix door motor, mode door
motor, intake door motor, blower motor and compressor are
then controlled.

The auto amplifier is unitized with control mechanisms. Signals
from various switches and Potentio Temperature Control (PTC)
are directly entered into auto amplifier.

Self-diagnostic functions are also built into auto amplifier to
provide quick check of malfunctions in the auto air conditioner
system.

AMBIENT TEMPERATURE INPUT PROCESS

The automatic amplifier includes a ‘“‘processing circuit’” for the ambient sensor input. However, when
the temperature detected by the ambient sensor increases quickly, the processing circuit retards the
auto amp. function. It only allows the auto amp. to recognize an ambient temperature increase of 0.33°C

(0.6°F) per 100 seconds.

As an example, consider stopping for a cup of coffee after high speed driving. Although the actual
ambient temperature has not changed, the temperature detected by the ambient sensor will increase.
‘This is because the heat from the engine compartment can radiate to the front grille area, location of

the ambient sensor.

A
ER]

LG

EF &
EC

FE
AT
PO
FA
R&
BR
ST
RS
BT

EL
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SYSTEM DESCRIPTION
Conirol System Automatic Amplifier (Auto amp.)
(Cont’d)

SUNLOAD INPUT PROCESS

The auto amp. also includes a processing circuit which “average’ the variations in detected sunload
over a period of time. This prevents drastic swings in the ATC system operation due tc small or quick
variations in detected sunfocad.

For example, consider driving along a road bordered by an occasional group of large trees. The sun-
load detected by the sunload sensor will vary whenever the trees obstruct the sunlight. The processing
circuit averages the detected sunlead over a period of time. As a result, the effect of sunload does not
cause any change in the ATC system operation. On the other hand, shortly after entering a fong tunnel,
the system will recognize the change in sunload, and the system will react accordingly.

Control System Output Components

INTAKE DOOR CONTROL

Components parts

Intake door control system components are:
1) Auto amplifier

2) Intake dootr motor

3) PBR

4) In-vehicle sensor

5) Ambient sensor

6) Sunload sensor

7) Intake sensor
8) Control unit (PTC, AUTC, ECON, DEF, REC switches)

System operation
The intake door control determines intake door position based on the ambient temperature and the
in-vehicle temperature. When the ECON, DEF, or OFF buttons are pushed, the auto amplifier sets the

intake docr at the “Fresh’ position.

( PBR )—
Auto amplifier

IGN

In-vehicle sensor

Intake sensor

Position
switch

Sunload sensor process

Qutput
™| signal
process

Ambient sensor

aalale

t
i
|
I
i
i
I
'
|
input Micro- !
|
[
]
|
!
i
T
|
i
!
i

t
|
|
1
) ]
) |
!
) I signal computer
|
: |
I
1
i
|
|

———— e e e

Control unit

e PTC

® AUTO switch
® ECON switch
® REC switch
e DEF switch
® OFF switch

Intake door motor

RHAOO7DA
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SYSTEM DESCRIPTION

Control System Output Components {Cont’'d)
Intake door control specification

] Condition:
! PTC 25°C (77°F)
|
| — Without sunload
[ . (Gl
I —--- With sunload
w ) 4,-%1 0.768 kW (660 kcal/h, 2,619 BTU/R)/m’
£l w " 10.0713 kKW (61.31 kcal/h, 243.3 BTW/h)/sq ft]
ok MA
1
I
Blow
o -
- "f o =M
] v
1
R . 16
' I'J g
!
|
! EF
1
Intake door mode —F 25 30 35 40 EC
7N {86} {95) (104)
Example: In-vehicle temperature °C (°F) FE
e Temperature setting is set at 25°C (77°F) under no sunload condition when ambient and in-vehicle temperature are 35°C (95°F). '
intake door is set automatically at REC position to make in-vehicle termperature cool down efficiently.
® In-vehicle temperature will lower and when 30°C (B6°F) i reached, intake door will shift 1o 20% FRE position.
@ In the state when in-vehicle temperature reaches the objective {emperature 25°C (77°F), intake door is set at FRE position. AT
RHA473DA
PD
EA,
BR
:T e |5 | INTAKE DOOR MOTOR ST
Intake door mator . . . .
\ 7 , The intake docr motor is attached to the intake unit. It rotates
so that air is drawn from inlets set by the auto amplifier. Motor
rotation is conveyed to a lever which activates the intake door. RS
Intake door motor operation 5T
Terminal No.
Intake door Direction of
@-® @-@ @ - aperation | lever rotation
() (O} | (&) (©) | (D) (2)
CL oP QP REC
Count E
op cL opP 20% FRE ounter &L
clockwise
I oP P CcL FRE
' 0
| OP: Open circuit iBX
I CL: Closed circuit
I
!
i
To §
auto amp. |
0 |
FRE. ]
RHA957D
HA-93 1039



SYSTEM DESCRIPTION

Control System Output Components (Cont’d)
AIR MIX DOOR CONTROL (Automatic temperature control)

Component parts

Air mix door control system components are: 4) Ambient sensor
1} Auto amplifier 5) Sunload sensor
2) Air mix door motor {PBR) 6) Intake sensor

3) In-vehicie sensor 7) Control unit (PTC)

System operation

Temperature set by Potentio Temperature Control {(PTC) is compensated through setting temperature
correction circuit to determine target temperature.

Auto amplifier will operate air mix doer motor to set air conditioning system in HOT or COLD position,
depending upon relationship between conditions (target temperature, sunload, in-vehicle temperature
and ambient temperature) and conditions (air mix door position and intake air temperature).

Auto amp.
0 e 7
' [
| ! Air mix door
| > ] motor
| | rh————
( In-vehicla sensor )—L—o | |
: Input || lf |
! ) signal Micro- |
( Ambient sensor l process computer : II :
|
( Intake sensor )———:—o - : | l
| +«| Output 4 : |
( Sunload sensor >—{—-. - signal | | |
! process | |
} L : | I
Control unit i Temperature setting | | |
« PTC correction | e _—.— J
' |
' |
1
' l
O I
RHAQ87DA
Air mix door controi specification
Condition:
-~ PTC 25°C (77°F}
ey
Intake temperature )
10°C (50°F) ——— Without sunload
29, 7 With sunload ,
(\,) 0.768 kW (660 kcal/h, 2,619 BTU/h)/m
[0.0713 kW (61.31 keal/h, 243.3 BTU/h)/sq #]
i Intake e ——————
temperature
0°C (32°F)
;
Position @-\\! ————————————————————
I
.
Air mix door 15 20 25 30 35 40
Full hat opening position (59) (68) an (86} (95) (104)
position Full cold In-vehicle temperature °C (°F)
Example: position
® Temperature setting is set at 25°C {77°F) under no sunload condition when ambient and in-vehicle temperature are 35°C (95°F).
Air mix door is initially automatically set in full cold pasition.
® Within some period, in-vehicle temperature wilt lower towards ihe target temperature. Then the air mix door position will shift
incremenially towards the hot side and finalty stay in this position (&) {if intake lemperature is 10°C (50°F)].
Air mix door opening positicn is always fed back to auto amplifier by PBR built-in air mix door motor. RHA475DA

HA-94
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SYSTEM DESCRIPTION
Control System Output Components (Cont’d)

T o \ AIR MIX DOOR MOTOR
o :LL—_J &\ The air mix door moter is attached to the heater unit. It rotates
Y : iy s0 that the air mix door is opened to a pesition set by the auto
o amplifier. Motor rotation is then conveyed through a shaft and
air mix door position is then fed back to the auto amplifier by @3]
e PBR built-in air mix door motor.
. : . L
= Y] \ (|| Air mix door motor operation BAA
o S
“ ] : r\\\ /?'r mix /du;:r motor Terminal No. . . Direction of lever move-

«\T——l . . Air mix door operation B
L — s @ iy ment !
1] @ | o o COLD -» HOT Clockwise

Ta B (Downward) Le
OIOENOIONIO — o
Counterclockwise EF
e @ HOT — COLD (Upward) EQ
(Cold side) (Hot FE
L3 side)
PRR AT
RHAQ58DA
ic ot PBR
Cht‘z:acterist;t-:oof P
g 13 25
5 %8 20 FA
s 28 151
8 gg 1.0} BA
2 ES a5t
o
COED 10° 20° 30° 40°50° 54.5° HOT BR
Air mix door opening degree  RHA971DA
PBR Sy
Measure voltage between terminals and @8 at vehicle har-
ness side.
. [ RS
C )
NG LA
>\ \\ /&//Aw mix door EXS
N
\.
U/%L(b )
- I
C [z IBX
36| )
HS.
CONNELT
\ x €
RHASS8D
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SYSTEM DESCRIPTION

Control System Qutput Components (Cont’d)

Voltage (V)

B prersnrrnom , Ignition switch: ON
4.0t e Ensure tester pointer deflects smoothly when PTC is moved
as ; from 18°C (65°F) to 32°C (85°F) and vice versa.
20r
10+ :
ool Ful hot
s el
Air mix door opening angle
PBR spec'rfication SHAG54E

OUTLET DOOR CONTROL

Component parts
Qutlet door control system components are:

1) Auto amplifier

2) Mode door motor
3) PBR

4} In-vehicle sensor

System operation
The auto amplifier computes the air outlet conditions according to the ambient temperature and the
in-vehicle temperature. The computed outlet conditions are then corrected for sunload. By this
correction, it is determined through which outlets air will flow into the passenger compartment.

When air outlet is automatically determined on FOOQT/DEF, the actual outlet will be either F/D1 or F/D2.
The selection depends on the target temperature and the ambient temperature.

5) Ambient sensor
6) Sunload sensor
7) Intake sensor
8) Control unit
(PTC and AUTO, ECON, MODE, DEF switches)

C

PBR

T

Auto amp.

C

In-vehicle sensor

I QOutput

(

Intake sensor

)—I-—- Input > —=| signal

signal process

-

Sunload sensor

|
) I! process

Micro-

Control unit

® PTC

& AUTO switch
® ECON switch
® MODE switch
® DEF switch

|

)—:—> — | computer
| ‘
I

——— e ——— o

e
I

|

|

|

i

t

|

[

| Position switch
|

l

I

H

f

[

I

I

(I

RHAQGO3DA

HA-96
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SYSTEM DESCRIPTION
Control System Output Components (Cont’d)

MODE DOOR MOTOR

3 The mode door motor is attached to the heater unit. It rotates
% so that air is discharged fraom outiet set by the auto ampilifier.

Motor rotation is conveyed to a link which activates the mode
door. il

Mode door motor operation

s .
Mode door motor - MA
Terminal No. . Direction of side link
| Mode door operation .
@ b rotation
RHAS50D ® = VENT — DEF Counterclockwise
- — STOP STOP
) LG
[ & DEF — VENT Clockwise
AUTO ‘j) BF &
SN R . AMP. EC
1
1
{VENT™ x / DEF
N 5E
MODE ! 132
DOOR | ipogiTioN | 481 . 1|y
MOTOR é SWITGH 54 ] AT
1
; — ! & Current flows as indicated by the arrow,
****** {'ﬁ“""—“ motor actuates as indicated by the words. PO
= RHASG1D
Outlet door control specification
F
Condition:
| PTC 25°C (77°F)
: ~— Without sunload RA
N ,_-_,' 4”:@-@ -~=--With sunioad s
wl 0 2 ts, 0.768 kW (660 kecal/h, 2,619 BTU/h)/m o
: w [0.0713 kW [61.31 kcal/h, 243.3 BTU/h)/sq fi] ’DR
|
2
gl ST
™ 4
I-‘J
i o
[=]
E: E ______ | [PILS
> g I
: k
f 1 )
| ! ! BT
1 | ! 1 . >
Discharge mode 25 30 as A0
77 {86) {95) (104)
Example: In-vehicle temperature °C {°F)
& Conditions: Temperature set at 25°C (77°F); Without sunload; Ambient and in-vehicle temperature are 30°C (B6°F).
Contral: Mode door is set automatically at VENT position. EL
® Then in-vehicle temperature will lower, When the target temperature 25°C (77°F) is reached, mode door wilt shift from VENT position to
B/L. RHAA80DA
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SYSTEM DESCRIPTION

F/D 1

F/D 2 ]

—~13 (9) —8 {18}
Ambient temperature °C (°F)
RHASS1A

B/

B/L2 L

OFF ON
Compressor operation

RHA355B

Control System Output Components (Cont’d)

FOOT/DEF mode specification

e When the air outlet is automatically selected as F/D, when
target temperature is high, the air outlet is fixed at F/D 1.

e When the target temperature is low, the air outlet will be
either F/D 1 or F/D 2 depending on the ambient tempera-
ture.

e When the ambient temperature decreases to —13°C (9°F),
air outlet is changed from F/D1 to F/D2.

e When the ambient temperature increases to —8°C (18°F), air
outlet is changed from F/D2 to F/D1.

B/L mode specification

e When compressor turn ON, air outlet is changed from B/L2
to B/L1.

e When compressor turns OFF, air outlet is changed from
B/L1 to B/L2.

HA-98
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SYSTEM DESCRIPTION
Control System Output Components (Cont’d)

FAN SPEED CONTROL

Component parts
Fan speed control system components are:

1) Auto amptifier o
2) Fan control amplifier 5
3) PBR

4} In-vehicle sensor s

5) Ambient sensor

6) Sunload sensor
7) In.take sensor EM
8) Hi relay
9) Water temperature sensor
10) Ceontrol unit (PTC, AUTO, ECON, MODE, DEF, FAN, OFF switches) LC
System operation o
For description of system operafion, see next page. EC
) ACC
PBR Autc amplifier =
C e | @ |
: !
: ¥ : Blower AT
C In-vehicle sensor )—:—» e 1 motor
[ @ |
| ] |
Q Intake sensor )—r—» g b= ' - : PO
] El Micro- E, i
( Sunload senser }—1‘—> = computer | |2 2 : Fan
3
i §. % § —1{— L). control FA
{ Amb &
mbient sensor )—:—b £ o i amp.
! I
| RA
| o] Hi
J | i relay
( Thermal transmitter : : ?H
| Elm
Control unit R S N 1 BR
e PTC
& AUTO switch
® ECON switch =+
® MODE switch = = ST
@ DEF switch
® FAN switch
® OFF switch RHAD10DA
RS
BT
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SYSTEM DESCRIPTION
Control System Output Components (Cont’d)

AUTOMATIC MODE

In the automatic mode, the blower motor speed is calculated by the automatic amplifier based on inputs
from the PBR, in-vehicle senscr, sunload sensor, and ambient sensor. The blower motar applied volit-
age ranges from approximately 5 volts (lowest speed) to 12 volts (highest speed).

To control blower speed (in the range of 5 to 10.5V), the automatic amplifier supplies a signal to the fan
control ampiifier. Based on this signal, the fan control amplifier controls the current fiow from the blower
motor to ground. If the computed blower voltage {from automatic amplifier} is above 10.5 volts, the high
blower relay is activated. The high blower relay provides a direct path to ground (bypassing the fan
control amplifier), and the blower motor operates at high speed.

STARTING BLOWER SPEED CONTROL

Start up from ““‘COLD SOAK" condition (Automatic mode)

Take for example a cold start-up with the engine coolant temperature below 32°C (90°F) and the ambi-
ent temperature below 15°C (59°F). The biower will not operate for a short period of {ime {up to 90 sec-
onds). The exact start delay time varies depending on the ambient and engine coolant temperature.
Take another case, of engine coolant temperature between 32°C (90°F) and 35°C (95°F) with ambient
temperature below 15°C (59°F). The blower speed will gradually rise to the target speed over a period
of 18 minutes or less. {The actual time depends on the target blower speed.} The exact start delay time
varies depending on the ambienl and engine coolant temperature.

in the most extreme case {very low ambient) the blower starting delay will be 90 seconds as described
above, After this delay, the blower will operate at low speed until the engine coolant temperature rises
above 32°C (90°F). Then the blower speed will increase to the cbjective speed.

Start up from normal or “HOT SOAK” condition

{Automatic mode)

The blower will begin operation momentarily after the AUTO button is pushed. The blower speed will
gradually rise to the objective speed over a time period of 5 seconds or less (actual time depends on
the target blower speed).

BLOWER SPEED COMPENSATION

Sunload

When the in-vehicle temperature and the set temperature are very close, the blower will be cperating
at low speed. The low speed will vary depending on the sunload. During conditions of high sunlecad, the
blower low speed is “‘normal” low speed (approx. 6V). During low or no sunlcad conditicns, the low
speed will drop to “low” low speed (approx. 5V).

Ambient

When the ambient temperature is in the “moderate” range [10 — 15°C (50 - 59°F}], the computed blower
voltage will be compensated {reduced) by up to 3.5V {depending on the blower speed). In the "“extreme”
ambient ranges [below 0°C (32°F) and above 20°C (68°F)] the computed objective blower voltage is not
compensated at all. in the ambient temperature ranges between "'moderate” and "extreme’” [0 - 10°C
(32 - 50°F) and 15 - 20°C (59 - 68°F)], the amount of compensation (for a given blower speed) varies
depending on the ambient temperature.

HA-100
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SYSTEM DESCRIPTION

Control System Output Components (Cont’d)
Fan speed control specification

Condition:
PTC 25°C (77°9F)
— Without sunload @l
===+ With sunload
0.768 KW (660 kcal/h, 2,618 BTU/h)/m’
0.0713 KW ({81.31 kcal/h, 243.3 BTU/h)/sq ft
e [ { Vsa fl ) orn
~
R
X &
e
In VENT mode only EF
P EC
’,
.
-] FE
- — - — . —
! AT
1
I |
I !
T T T T T | } T . I . L
12 11 10 9 8 7 6 5 10 15 20 25 30 35 PD
Voltage (V) (50) (59) (58) 7N (e6) (95)
In-vehicle temperature °C (°F)
FA
Example:
® Temperature setting is set at 25°C (77°F) under no sunload condition when ambient and in-vehicle temperature are 35°C (95°F).
Blower motor voltage is approx. 10.5 volts. BA
¢ Ambient temperature is 35°C (95°F) and in-vehicle temperature is reduced to 25°C (77°F) under the same condition above.
Blower motor voltage is approx. 6 valts.
RHAISTEA| [BR

FAN CONTROL AMPLIFIER §T

The fan control amplifier is located on the cooling unit. It ampli-

fies a 12-step base current flowing from the auto amplifier to

change blower speed. RS
BT

RHA358B|
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SYSTEM DESCRIPTION

Control System Output Components (Cont’d)

ACC

Autc amplifier

ACC

9

3

41

Micro- -
computer

Qutput signal
process

1G24

RHA962D

RHA359B

OFF

ON

Ambient tempetature °C (°F}

ON

OFF

1 L
1 (34) 2 (36)

Intake temperature °C (°F)

Low temperalure protection
control specification

RHAG24C

HI RELAY

The Hi relay is located on the intake unit. If receives a signal
from the auto amplifier to operate the blower motor at high
speed.

MAGNET CLUTCH CONTROL

Auto amplifier conirols compressor operation by ambient
temperature, intake temperature, and signal from ECM (ECCS
control module).

Low temperature protection control

Auto amplifier will turn the compresser “ON"” or “OFF'" as
determined by a signal detected by ambient temperature sen-
sor and intake sensor.,

When ambient temperatures are greater than 7°C (45°F), the
compressor turns “ON”. The compressor turns “"OFF” when
ambient temperatures are less than —7°C (19°F).

When ambient temperatures are bhetween 7°C (45°F) and —7°C
{19°F}, the auto amplifier centrals ON-OFF operation of com-
pressor. The control is determined by a signal detected by the
intake sensor.

HA-102
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SERVICE PROCEDURES

HFC-134a (R-134a) Service Procedure
SETTING OF SERVICE TOOLS AND EQUIPMENT

DISCHARGING REFRIGERANT

WARNING: Gl
Avoid breathing A/C refrigerant and lubrication oil vapor or mist. Exposure may irritate eyes, nose and
throat. Remove R-134a from A/C system, using certified service equipment meeting requirements of SAE
J2210 (R-134a recycling equipment}, or J2209 (R-134a recovery equipment). If accidental system dis-
charge occurs, ventilate work area before resuming work. )

Additional health and safely information may be obtained from refrigerant and lubricant manufacturers. EM

Example
% Shut-off valve L@
. EF &
/C
?alveserwce E@
FE
\\\\ AT
\ BD
A
Recovery/Recycling ‘ RA
equipment {ACR4) th
(J-39500-INF) RHAZ2750D
EVACUATING SYSTEM AND CHARGING REFRIGERANT bR
Example
Manifold gauge set ST‘
Preferred (Best) method Alternate method (439183) °
3Shut-oﬂ - RS

valve

A/C service
svalve

For charging
A = Refrigerant

container \
| (HFC-134a) \\

. EL

[P

Fiec_overylnecycling For evacuating
equipment [ACR4) vacuum pump
(J-39500-INF} {439649)

RHAZ76DD
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SERVICE PROCEDURES
HFC-134a (R-134a) Service Procedure (Cont’'d)

Set the recovery/recycling equip-
ment.

l

Recovered lubricant (HA-105) | Discharge refrigerant into recovery/
recycfing equipment.

l

[ Repair or replace parts.

Evacuate the unwanted air in charg-
ing hoses.

l

|7 Evacuating (over 25 minutes). l

l

L Check air tightness. H Repair.

l

Partial charging
[approx. 200 g (7.05 oz)].

. -

LPrelim'mary refrigerant leak check. H Repair. J

l

Complete charging [specified
amount - 200 g {7.05 cz)].

S

Check for refrigerant leaks, I—>~’ Repair.

I

Check for A/C operation and A/C
cooling performance

|

Remove service couplers from A/C
service valves

l

Recover refrigerant in charging
hoses.

l

Remove service tools.

‘F

Note: *-1 Before charging refrigerant, ensure engine is off.
*-2 Before checking for leaks, start engine to activate air conditioning system then turn in off.
Service valve caps must be attached to valves (to prevent leakage).
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SERVICE PROCEDURES

Maintenance of Oil Quantity in Compressor

The lubricant used to lubricate the compressor circulates
through the system with the refrigerant. Add lubricant to com-
pressor when replacing any component or a large amount of

gas leakage has occurred. 1t is important to maintain the spec- g
ified amount.

If lubricant quantity is not maintained properly, the following
malfunctions may result; (2,
o Lack of lubricant: May lead to a seized compressor

o Excessive fubricant: Inadequate cooling (thermal exchange

interference) EM
LUBRICANT
Name: Nissan A/C System Qil Type S e
Part number: KLH00-PAGS0
CHECKING AND ADJUSTING EF &
Adjust the lubricant quantity according to the flowchart shown EC
below.
START FE
Can oil return operation be performed? Yes.: Perform oil return operation, proceeding as follows: AT
e A/C system works properly. e
e There is no evidence of a large amount 1. 8tarl engine, and set the following conditions:
of ail leakage. e Test condition EN
Engine speed: idling to 1,200 rpm ;
No A/C or AUTO swiich: ON
Blower speed: Max. position EA

Temp. control: Optional [Sel so that intake air temperature is
25 1o 30°C (77 to 86°F).]
2. Next item is for V-5 or V-6 compressor. Connect the manifold R
gauge, and check that the high pressure side pressure is 588 kPa
(6 kgfem?®, 85 psi} or higher.
If less than the reference level, aftach a cover to the front face of

¥ B
the condenser to raise the pressure. BR
Should the compressor be replaced?

3. Perform lubricant return operation for about 10 minutes.

F 3

No Yes 4. Stop engine.
CAUTION: ST
If excessive oil leakage is noted, do not perform the oil return opera-
tion.
RS
0]
v {Go o next page.}
Yes . . : BT
Is there any part to be replaced? > After replacing any of the focllowing major components, add the cor-
{(Evaporator, condenser, liguid tank or in rect amount of (ubricant 1o the system.
case there is evidence of a large amount Amount of lubricant to be added
of lubricant leakage.)
Lubricant to be added to
NO system
Part replaced Aot of lubricant Remarks EL
mi {US fl oz, Imp fl oz} =
Evaporator 75 (2.5, 2.8) —
Condenser 75 (2.5, 2.6) —
e Add it compressor is not o
] r Liquid tank 5(0.2 0.2) replaced “1 &
rCarry out the A/C performance test. - In case of refrigerant leak 30 (1.0, 1.1) Large leak
~ — Small leak*2

*1: If compressor is replaced, addition of lubricant is included in the
Hlow chart.
*2: If refrigerant leak is small, no addition of lubricant is needed.
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SERVICE PROCEDURES

Maintenance of Oil Quantity in Compressor
(Cont’d)@

l

1. Discharge refrigerant into the refrigerant recovery/recycling equipment. Measure oil discharged into the recovery/
recycling equipment.

2. Remove the drain plug of the “old" {removed) compressor (applicable only o V-5, V-6 or DKS-16H compressor).
Drain the oil into a graduated container and record the amount of drained oit.

3. Remove the drain plug and drain the oil from the “new' compressor into a separate, clean container.

4, Measure an amount of new oil equal to amount drained from “old" compressor. Add this ¢il to “new" compressor
through the suction port opening.

5. Measure an amount of new cil equal to the amount recovered during discharging. Add this oil to ""new'' compressor
through the suction port opening.

6. Tarque the drain plug.
V-5 or V-6 compressor: 18 - 19 N-m {1.8 - 1.9 kg-m, 13 - 14 fi-Ib)
DKS-16H compressor: 14 - 16 N-m (1.4 - 1.6 kg-m, 10 - 12 ft-Ib)

7. If the liquid tank also needs toc be replaced, add an additional 5 mE (0.2 US fl oz, 0.2 Imp fl oz) of oil at this time.
Do not add this 5 mE (0.2 US fl oz, 0.2 Imp # oz) of oil if only replacing the compressor.

Oll adjusting procedure for compressor replacement

1O O
Recovery/ Old New
Recycling compressor compressor
equipment
Record amount
Record amount Drain oil
from new
[ s D -7 compressor
[ | into clean
i | container
! |
| Gy |
. + vl
| mg : 1
= T 4
Reinstall
Hxll m Q + IEYH m E
of new oil New

il

New

compressor

|Smg (0.2 US N oz,
{ 0.2 Imp 0 o0z) of
| new oil when re-

!
r
[
| piacing tiquid tank. _ |

RHADBSDB

HA-106
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SERVICE PROCEDURES

Refrigerant Lines
e Refer to page HA-5 regarding “Precautions for Refrigerant

Connection™.
@l
[ ] (Tightening torque)
D D (Wrench size) WA,
[] (Oring size)
125 - 34 (2.5 - 3.5, 18 -
[0 - 20 (Al (2.5 - 3.5, 18 - 25) EM
(1.0 - 2.0, B]:10-20 (1.0-20,7-14)
o :3-4(03-04,22-29)
' - D}:8-11 (08 - 1.1, 58 - 8.0) LC
5 . El:10-12(10-127-9
[ Nem (kg-m, ft-Ib) EE
EC
[Ji15-20
[q 20 - 25 {1.5 - 2.0, FE
Q (20-25 H-14
14 - 18) B mm dia. g -
12 mm dla. o) - AT
PD
/ : A
7 ;
I ' ‘
1y RA
(Al B
Cooling unit 30 32 '
/ (19
= Low-pressure {suction)
m ! /_ service vaive ST

<

Lo 0/,,://,:\ 8
=
I

/
mits
(8!

Triple-pressure switch

RHAB3BE
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SERVICE PROCEDURES

Compressor Mounting

L L
Jas-s2
(4.5 - 63,33 - 33)—//%\‘

44 - 52
(45 -53, 33 - 38)

29 - 33
(3.0 - 3.4, 22 - 35)

i \%
¥ .‘\{ 70 A . )
& (4.5 - 5.3, 33 - 38) 5
\@ ) W [ : Nem (kg-m, fi-lb)

RHAZ285B

Belt Tension
® Refer to MA seclion.

Engine Idling Speed {When A/C is ON)
e Refer to EF & EC section.

HA-108
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SERVICE PROCEDURES

Compressor — Model V-6 (CALSONIC make)

SEC. 274 . %

Center boit @U

[T} 18 Nem (1.4 kg-m, 10 rt-lb)/

Snap ring/

Clutch dISC]

EM

/

L

Compressor J !
unit

EF
EC

Snap i

ring -/
Pulley assembly

FE

Shim rHAt3sEA | AT
KNII106100 Compressor Clutch P
REMOVAL
e When removing center bolt, hold clutch disc with clutch disc EA
wrench.
RA
BR
RHA136EA
g ¢ Remove the clutch disc using the clutch disc puller. &7
Insert the holder's three pins into the holes in the clutch
disc. Rotate the hoider clockwise to hook it onto the plate.
Then, tighten the center bolt to remove the clutch disc. RS
After removing the clutch disc, remove the shims from
either the drive shaft or the cluich disc. 87

RHA137EA

e Remove the snap ring using external snap ring pliers.

External
snap ring

RHA13BE
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SERVICE PROCEDURES

RHA139E

Figld coil harness AHAT4GE

Sna| k&%
PG ey RHA145E

RHA141E

RHA142E

Compressor Clutch (Cont’d)

e Fulley removal
Use a commercially available pulley puller. Position the
center of it on the end of the drive shaft, and remove the

puiley assembly.

To prevent the pulley groove from being deformed, the
puller claws should be positioned onto the edge of the pul-
ley assembly.

e Remove the field coil harness clip using a screwdriver.

e Remove the snap ring using external snap ring pliers.

INSPECTION

Clutch disc

If the contact surface shows signs of damage due to excessive
heat, replace clutch disc and pulley.

Pulley

Check the appearance of the pulley assembly. If contact surface
of pulley shows signs of excessive grooving, replace ciutch disc
and pulley. The contact surfaces of the pulley assembly should
be cleaned with a suitable solvent before reinstallation.

Coil
Check coil for loose connection or cracked insulation.

INSTALLATION

o Install the field coil,

Be sure {o align the coil’s pin with the hole in the compressor’s
front head.

e Install the field coil harness clip using a screwdriver.

HA-110

1056



SERVICE PROCEDURES
Compressor Clutch (Cont’'d)

e Install the pulley assembly using the instalier and a hand
press, and then install the snap ring using snap ring pliers.

KV99106200
S 9% Gl
3 MA
Snap ring -
Pulley
assembly RHA143EA ERM

e Install the clutch disc on the drive shaft, together with the
original shim(s). Press the clutch disc down by hand. Le

RHA144E

e Using the holder to prevent clutch disc rotation, tighten the
bolt to 14 N-m (1.4 kg-m, 10 fi-lb) torque.
After tightening the boli, check that the pulley rotates smoothly.

RHAQBEE

e Check clearance around the entire periphery of clutch disc. §7
Disc-to-pulley clearance:
0.3 - 0.6 mm (0.012 - 0.024 in)
If the specified clearance is not obtained, replace adjusting 1S
spacer and readjust.

BREAK-IN OPERATION BT

When replacing compressor clutch assembly, always conduct
the break-in operation. This is done by engaging and disengag-
ing the clutch about thirty times. Break-in operation raises the
Feeler gauge RHAGBTE|  |evel of transmitted torque.

EL
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

COMPRESSOR LUBRICATION OIL
CALSONIC make CALSONIC make
Model V-6 Model ve§
Type V-6 variable displacement Nissan A/C System Qil
Name Tyoe S

Displacement cm?® (cu in)/rev. YP

Max. 165 (10.07) Part number KLHO0-PAGS0O

. Capacity

Min. 105 (0.841) m¢ (US fl oz, Imp fl 0z)

Cylinder bore x stroke 37 (1.46) )
mm (in) | x [1.6 - 25.6 (0.063 - 1.008)] Total in system 200 (6.8, 7.0)
Clockwise Compressor {Service part) 200 (6.8, 7.0)

RDirection of rotation

(viewed from drive end)

charging amount

Drive belt

Poly V

REFRIGERANT

Type

HFC-134a (R-134a)

Capacity kg (Ib}

0.800 + 0.025 (1.764 = 0.055)

Inspection and Adjustment

ENGINE IDLING SPEED (When A/C is ON})
e Refer to EF & EC section.

BELT TENSION

¢ Refer to Checking Drive Belis (MA section).

HA-112
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