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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AlR
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 spirai cable. Information 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 couid 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 INFINITI dealer.

e Improper maintenance, including incorrect removal and installation of the SRS, can lead 1o personal
injury caused by unintentional activation of the system.

o Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses are covered with yellow insulation either just before the
harness connectors or for the complete harness, for easy identification.
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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 CFC-12 (R-12).
R-134a and R-12 refrigerants, lubricants, service tools, efc. 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:
Identification
IDENTIFICATION LLABEL FOR VEHICLE El]
[ _AIR CONDITIONER W | LG
NISSAN (N
REFRIGERANT COMPRESSOR LUBRICANT
wee | HFC-134a A
warT Ny | (R-1344) =
AMOUNT A A o
CAUTION PRECAUTION .
* REFRIGERANT UNDER HIGH PRESSURE. ‘,E-t
- SYSTEM TO BE SERVICED BY QUALIFIED PERSONNEL
+ IMPROPER SERVICE METHODS MAY CAUSE PERSOMAL INJURY.
+ CONSULT SERVICE MANUAL.
+ THIS AIR CONDITIONER SYSTEM COMPLIES WITH SAE J-638. P
N BISSAN MUTOR CO. EID. Takyo, Jagan )/ &

¥,
o

. Lubricant type and
service part number

A\
A © Amount of fubricant -
£

- Amount of refrigerant

CLah
SHABISE
R
PARTS IDENTIFICATION -
2. Other component parts label o
HFC-134a label kS
Part name identification
HFC-134a A
USE FOR HFGC-134a 1. Compressor Compressar fabel
Base color: Light blue 2. Cooling unit HFC-134a label RE
HFC-ﬁa 7 3. Expansion valve | Starmp
e
1343 4. Condenser HFC-134a label T
USE FOR == B
HFC-134a [ S 5, Liguid tank HFC-134z label
3. Service valves (suction/discharge)
~ J\
caLsonic &)
CO0C0 00000 (Seal cap)
PART NO p——— — i
OCOO0 OOC00
nH
SER NO 2
TYPE V6-1€ REFRIG. HFG-104a
OIL DH-PS; 200 o (7 1l n2)
[NISSAN PART NO. KLHOC-FAGS0] .
5 30 kgiom® G [430 PS1G
LEAK TEST ‘Z'Sﬂ EBE i5 kgfﬁm’ G %215 r51G] The service valves are specially designed for the HFC-134a (R-134a) system.
HFC-134af USE FOR HFC.134a Those for the CFC-12 (R-12) system are difierent in slze and configuratlon.
(FD, ONIC CORF, MADE IN JAPAN
| LMED. CALS ) Refer to “PREPARATION". SHABOOE
991
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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) refrigerani are not compatible. These refriger-
anis must never be mixed, even in the smallest amounts. If the refrigerants are mixed, compres-
sor failure is likely to occur.
Use only specified lubricant for the HFC-134a (R-134a) A/C system and HFC-134a (R-134a} com-
ponents. If lubricant other than that specified is used, compressor failure is likely to occur.
o The specified HFC-134a (R-134a) lubricant rapidly absorbs moisture from the atmosphere. The
following handling precautions must be observed:
a:

h:

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

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

When installing refrigerant components 1o a vehicle, do not remove the caps (unseal) until just
before connecting the components. Connect all refrigerant loop components as quickly as pos-
sible 1o 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 wil become moisture saturated and should not be
used,

and throat. Remove R-134a from the A/C system, using certified service equipment meeting
requirements of SAE J2210 (R-134a recycling equipment), or J2209 (R-134a recovery equipment).
Iif accidental system discharge occurs, ventilate work area before resuming service. Additional
health and safety information may be oblained from refrigerant and lubricant manufaciurers.
Do not allow lubricant (Nissan A/C System Oil Type S) to come in contact with styrofoam parts.
Damage may result.

WARNING:

General Refrigerant Precautions

Do not release refrigerant into the air. Use approved recovery/recycling equipment to capture 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 sysiem.

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.

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

Keep refrigerant away from open flames: poisonous gas will be produced if refrigerant burns.
Refrigerant will displace oxygen, therefore be certain to work in well ventilated areas to prevent
suffocation.

Do not introduce compressed air to any refrigerant container or refrigerant component.

HA-4



PRECAUTIONS AND PREPARATION

Precautions for Refrigerant Connection

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

CAUTION:
When replacing or cleaning refrigerant cycle componentis, 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 componentis stered in cool areas to warm to working area temperature before removing seal
caps. This prevents the condensation from forming inside A/C components.

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 Qil Type $

Part number: KLHO0-PAGS0

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

After Inserting tube into union until Q-ring is no longer visible, tighten nut to specified torque.
After connecting line, conduct leak test and make sure that there is nco 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.

Torque wrench

— Do not apply

Q-ring
lubrication il.

Apply lubrication oil,

- Inflated portion

Plug

SHAB250A
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PRECAUTIONS AND PREPARATION

Precautions for Servicing Compressor

Plug all openings to prevent moisture and foreign matier from entering.

When the compressor is removed, store it in the same posilion as it is when mounted on the car.
When replacing or repairing compressor, follow “Maintenance of Lubricant Quantity in Compressor”
exactly. Refer to HA-108.

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

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 idle and operate the compressor for one hour.

After replacing the compressor magnet clutch, apply voltage to the new one and check for normal

operation.

Special Service Tools

The actual shapes of Kent-Moore tools may differ from those of special service lools illustrated here.

Tool number

(Kent-Moore No.) Description
Tool name
KVo99106100 Removing center bolt
(J-41260)
Clutch dise
wrench
NT232
When replacing the magnst
clutch in the above compressor,
use a clutch disc wrench with
the pin side on the clutch disc
to remove it.
Pin
[
NT378
KVv29232340 Removing clutch disc
(J-38874)
or
Kwv992T0001

(=)
Clutch disc puller

NT376

KV99106200
{J-41261)
Pulley installer

Installing pulley

NT235
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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/
[ubricant. el
Refrigerant container fittings, service hose fittings and service equipment fittings (equipment which ol
handles refrigerant and/or lubricant) are different between CFC-12 (R-12) and HFC-134a (R-134a). This
is to avoid mixed use of the refrigerants/lubricant. (5,
Adapters that convert one size fitting to another must never be used: refrigerant/lubricant contamina-
tion will occur and compressor failure will result.

Edl
Tool number
(Kent-Mcore No.} Description Note
Tool name L
HFC-134a (R-134a) refrig- Container color: Light blue
erant Cantainer marking: HFC-134a (R-134a) N
Fitting size: Thread size £y
Ej e large container 1/2"-16 ACME
L =
5 P
NT126
KLHO0-PAGSO0 Type: Poly alkyline glycol oil (PAG), type 8 .
i
( — ) Application: HFC-134a (R-134a} swash AT
Nissan A/C System Oil ) plate (piston) compressors {Nissan only)
Type S NI Lubricity: 40 m€ (1.4 US ft oz, 1.4 Imp fl oz} 20
NT197
(J-39500-INF) Function: Refrigerant Recovery and Recy- P&
Recovery/Recycling cling and Recharging
equipment {ACR4} o
. IR
NT195 ST
(J-39400) Power supply:
Electrical leak detector # DC 12 V (Cigarette lighter)
RS
BT
NT198
(J-39183) Identification:
Manifold gauge set (with ! e The gauge face indicates R-134a.
hoses and couplers) Fitting size: Thread size EL
e 1/2"-18 ACME -
ED
NT199

HA-7 995



996

PRECAUTIONS AND PREPARATION

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

(Cont’d)

Tool number

(Kent-Moore No.} Description Note
Tool name
Service hoses Hase color:
e High side hose e Low hose: Blue with black stripe
(J-39501-72) » High hose: Red with black stripe
e Low side hose o Utility hose: Yellow with black stripe or
(J-38502-72) green with black stripe
e Utility hose Hose fitting to gauge:
{J-39476-72) e 1/27-16 ACME
NTz01
Service couplers Hose fifting 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} Capacity:
Yacuum pump e Air displacement: 4 CFM
(Including the isolator e Micron rating: 20 microns
valve) e Oil capacity: 482 g {17 oz)
Fitting size: Thread size
e /2”16 ACME
NT203

HA-8



PRECAUTIONS AND PREPARATION

Precautions for Service Equipment

RECOVERY/RECYCLING EQUIPMENT

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

©7
—

=
i)

ELECTRONIC LEAK DETECTOR

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

E
With isolator valve Hose fittings: VACUUM PUMP .
€2, 1/2"-16ACME The lubricant contained inside the vacuum pump is not compat- LG
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- e
[l=p

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. T

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

hose-to-pump connection, as follows. &T

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.

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

¢ 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 vaives cpen when vacuum is applied and close

under a no vacuum condition. Such valves may restrict the B

pump’s ability to pull a deep vacuum and are not recom- =

RHA270D mended.

=a
=

&

il
Jz

@ MANIFOLD GAUGE SET g7
P — 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- ™
1 - ant HFC-134a (R-134a) along with specified lubricant.

BT
\—k'—__—/ “
1/2"-16ACME

SHAS33D
Fose Titfings 0 SERVICE HOSES £l
manifold gauge or recovery/recycling .
aquipment; 1/2"-16ACME 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.

Black stripe

M14 x 1.5 fitting optional
(Hose may be permanently attached
to coupler) RHA272D

HA-9 997
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PRECAUTIONS AND PREPARATION

L vatve
L
A_

Shut-off

B -ag-

M14 x 1.5 fitting
optional

A/C service (Hose may be
valve permanently
attached to
coupler}

RHA273D

Refrigerant container
{HFC-134a)

Hose fittings:
1/2"16ACME

To manifold gauge

Waeight scale RHA27400

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

Counterclockwise Close

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 electrenically, the hase fitting must be 1/2”-16 ACME.

CHARGING CYLINDER

Using a charging cylinder is not recommended. Refrigerant
may be 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 guality
recycle/recharge equipment,

HA-10



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 evapcration through the evaporator coil is controlled 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 swiich

The triple pressure switch is located on the liquid tark. 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
psil], the relief valve's port opens. The valve then releases refrigerant into the atmosphere.

EZZ) High-pressure gas Low-pressure liquid

High-pressure liquid Low-pressure gas

| Compressor

A RARAL

Qutside air
Pressure

i relief valve

5M§H

U

Luqmd tank

Expansion valve

iple- re switch
Triple-pressure swit HAHA036D

HA-11
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DESCRIPTION

V-6 Variable Displacement Compressor

GENERAL INFORMATION

1.

1000

The V-8 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:

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

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

This is because the V-8 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 occasionally 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 (outside) temperatures
are low or when the amount of refrigerant is insufficient, the clutch is disengaged to protect the
COmPpressor.

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/cm?, 21 to 26 psi) under varying condi-

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

HA-12



DESCRIPTION
V-6 Variable Displacement Compressor (Cont’d)

DESCRIPTION
General
The variable compressor is basically a swash plate type that changes piston stroke in response to the
required cooling capacity. al
The tilt of the swash plate aflows the piston’s stroke to change so that refrigerant discharge can be con-
tinuously changed from 10.5 to 165 cm® (0.641 to 10.07 cu in).
.'S:-Efff.‘
Piston Suction valve
Journal pin B
Socket plate Suction chamber =
. Pisten rod
Crive s
lug Discharge valve LG
Discharge valve retainer
Rear head ED
e e
b =4
\ Discharge chamber
Bty
g N AT
¢ 3 5 i
Shaft — ¢ S /
HEENG e
; i (- .
oS F&
Beltows control
Magnet clutch Cylinder valve B4
assembly Return ’
Froni spring
head o E
R
Long stroke
{Large amount of refrigerant discharge) ST
Swash plate [SH
titing ang'e
changes *-rﬂ- Short strake
i N /_.p L -+ {Small amount of e
ML 170 Ll refrigerant discharge) e
e | i
VR 0
V== BT
. Discharge Piston stroke
Discharge .
trol capacity length
N con cm?® (cuin)/rev. mm {in)
NS =] ™ TOC (fixed) Minimurn | 10.5(0.641) | 1.6 (0.063)
o =
WA Maximum | 165 (10.07} | 25.6 (1.008) 1
Journal pin Drive lug
(O
RHADE9DA
1001
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DESCRIPTION

V-6 Variable Displacement Compressor (Cont’d)

Operation

1.

Cperation control valve

Operation control vaive 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 angie of the swash plate is controlled between the crankcase’s internal pressure and the pis-
ton cylinder pressure.

Maximum cooling

Refrigerant pressure on the low-pressure side increases with an increase in heat loads.

When this occurs, the control vaive's bellows compress to open the low-pressure side valve and
close the high-pressure side valve.

This causes the following pressure changes:

e the crankcase's internal pressure to equal the pressure on the low-pressure side;

e the cylinder's internal pressure to be greater than the crankcase’s inlernal pressure.

Under this condition, the swash plate is set to the maximum stroke position.

Discharge port

|
I ﬁ
Crankcase

Cylinder

pressure I

Crankcase

pressure

Suction port Low-pressure valve: Open

Spring pressure
Bellows prng p

Forces needed to increase stroke

Valve position for lowering
crankcase pressure

RHA473C

1002
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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 bellows expands when refrigerant pressure on the suction pressure side drops below approxi-
matety 177 kPa (1.8 kg/cm?®, 26 psi).

Since suction pressure is low, it makes the suction port ciose 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- g3
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 angie 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.

&3

ol

Discharge port M FE

a -

High-~pressure — I AT

valve: Open
>

Cylinder I

- Crankcase pryessure l T

=i

Crankcase e

—_————y pressure
Suction port Spring pressure B% i
Forces needed to decrease stroke QP

Valve position for raising
crankcase pressure

RHA474G [ ST
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DESCRIPTION

Component Layout

SEC. 270.271-272.273

—- Defroster duct®

Im Side defroster duct*

/ Heater unit*

/ Lower ventilator duct

Knee duct

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

*: For removal, it is necessary to remove instrumeni assembly.

HA-16
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DESCRIPTION

Discharge Air Flow

A

Ventilation - @ Floor .
(Condition: &y and A “ON”) (Condition: &5 “OFF” and wJ/# “ON")

) B o)

{EWQ'ECGN| arr i ‘mTﬂS,'F -7 a

fow|aemy |¥TE o [ | | W A N A O IS
) To ventilator @ To defroster AT
Defroster door
~— Air mix door 2 ﬁ
PO
intake door \ i T
n
G
| Recirculation air g
\;entilator \ @ To fioor
loor 5
Fioor door core BR
Bi-level - Defroster
(Condition: &> “OFF” and «J “ON") {Condition: ¥ “ON") -
7 = =R
L o ] CEEEAOPYD
o TEMP & | 55 |vad|v | 22 aum ) EMP & N3 | o | B pan
1) To ventilator RS
BT

Outside air

@ To floor

1D

«fmum : Air passed through heater core
<ET1 : Mixed air { fmem + 3 )

<{—1 : Air not passed through heater core

RHAB54D
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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 (inctuding 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 mainlained
at the operator selected “set temperature”. For a given set temperature, the air mix door position wili
depend on: Ambient temperature, in-vehicle temperature, amount of sunload, and intake air tempera-
ture.

Fan speed control

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

With FAN swiich set to “AUTQO”, the blower motor starts to gradually increase air flow volume.

When engine coolant temperature is low, the blower mator operation is delayed to prevent cocl 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.

Outlet 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 cold ambient temperatures.

Recirculalion switch

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

Self-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 LEDs 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.
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DESCRIPTION

Control Operation

AUTO BUTTON DISPLAY SCREEN

ECON BUTTON
/ /— OFF BUTTON /— BLOWER BUTTON
yi I

L rd
’ A
MANUAL
AUTO|ECON| OFF AUL_O"%‘ZO"!C T ea ® *
A
S Qs N
(O W | o) ) I TEMP A | =) IN5F | & | WSF | AMB AMBIENT BUTTON
J
v
DEFROSTER BUTTON \ / MODE BUTTON
RECIRCULATION BUTTON TEMPERATURE BUTTON

2 Increase
7. Decrease

RHA852DA

DISPLAY SCREEN
Displays the operational status of the system.

AUTC BUTTON
The compressor, air inlet door, air mix door, outlet doors, and blower speed are automatically controlled
s0 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 riot 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 {0 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 controi (as shown on the dis-

play screenj:
low 98 , medium low 8@ , medium high @@ , high &

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

screell): -
face j , bi-level \j , foot ‘j ,foot/defroster\'.'

HA-19
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DESCRIPTION .
Control Operation (Cont’d)

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

RECIRCULATION (REC)} BUTTON
Positions the air inlet door to the recirculation position.

DEFROSTER {DEF) 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
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TROUBLE DIAGNOSES

WORK FLOW

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

CHECK IN

v

LISTEN TOQ CUSTOMER COMPLAINT AND
CONFIRM BY PERFORMING OPERATIONAL
CHECK.

Y

INVESTIGATE ITEMS YOU SHOULD CARRY
OUT RELATED TO EACH SYMPTOM.

v

PERFORM SELF-DIAGNOSIS.

Can be

performed,

Cannot be
pertermed.

CHEGCK MAIN POWER
SUPPLY AND GROUND
CIRCUIT.

r l

MALFUNCTION CODE CAN BE FOUND.

¢No Yes

ELIMINATING

® Diagnostic Pro-
cedure(s) (Refer
to HA-63.}

& Circuit Diagram
for Quick Pin-
point Check
{Refer to
HA-57.)

Y

NG|

GOOD PARTS/
SYSTEMS

) !

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

Maifunctioning
part(s)

Malfunctioning
harness{es}/
connector(s)

INSPECT EACH
COMPONENT.

J" y

| REPAIR. I REPAIR!

REPLACE.

¥ +

FINAL CHECK
,LOK

CHECK QUT

HA-24

‘ | Reference item

‘ Operational Check (Refer to HA-25.)
Symptom Chart (Retfer to HA-28.)
< Symptom Chart
(Refer to HA-28.)
Seif-diagnosis
| (Refer to HA-30.)
" Main Power Supply and Ground Clrcuit
Check
{Refer to HA-62 )
4—— | Preliminary Gheck
{Refer to HA-40.)
A/C Component Layout
! (Refer to HA-55,)
‘ Electrical Components Inspection

(Refer to HA-86.)
System Description
(Reter to HA-89.)




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- Gf
ature increase, and the memory function.

‘ \"’” ;

CONDITIONS:
Engine running at normal operating temperature.
IE ‘f'-|
PROCEDURE:
1.6
A:Up 1. Check blower
¥ : Down
" 1) Press BLOWER BUTTON (A: Up) one time.
&TO ccon| oFF s n MANUAL should appear on the display. =
Blower should cperate on low speed, and the fan symbol

Press BLOWER BUTTON one more time.

3) Continue checking biower speed and fan symbol until ali
four speeds have been checked.

4) Leave blower on high speed.

M)
—

1CFr W
oo ,m,“ 'Uf ‘@ should have one blade lit { & ). .
I

AT

RHA858D

5) Press BLOWER BUTTON (V. Down) one time. Blower
should operate in third speed. i

6) Continue checking blower speed and fan symbot until all "~
three speeds have been checked.

F
RES
2. Check discharge air aT
. 1) Press “f button.
Y hsdiaiied Display should show air to the face. o
N o N 2) Confirm that all discharge air comes out the face vents. i
AUTO|ECON | OFF GE W '.'] 3} Press \‘j button.
Display should show air to face and foot {bi-level). i

v

(o @[o=) ("E"“ ‘3"[""9 4) Confirm that discharge air comes out the face and foot

vents.
/7/6) 5} Press (J button.

Display should show air to foot,
rHasss| @) Confirm that discharge air comes mostly from the foot

iy

outlets, with some air from the defroster outlets.
7) Press 22 button.
Display should show air to foot and defrost.
8) Confirm that discharge air comes mostly from the defrost [0
vents, with some air from the foot outiets,

HA-25 1013



TROUBLE DIAGNOSES
Operational Check (Cont'd)
3. Check ambient display

Press AMB button.
Display should show the outside (ambient) temperature for

approximately 5 seconds.

[AUTO ECON| OFF

TF im

o W |ocey (' TEWF 4 |‘u’ ’\ﬁ]\i[\%’
v

e

RHAB60D

4. Check recirculation

1) Press RECIRCULATION button.
Recirculation indicator should illuminate.
—_— o 2) Listen for intake door position change (you should hear
AUTO{ECON| OFF a X
1I0F W blower sound change slightly).

oW |e (YTEMPAI l“" \‘Jl\d|“‘9
v

7

RHAS61D
5. Check defroster
1) Press DEFROSTER button.
2} Check that recirculation is canceled.
N The discharge air should be coming only from the defrost
&um ECON| OFF 15 @ "y ?J vents.
oF A 3} Confirm that the compressor clutch is engaged {visual

(vremea |'J I\-.;[-..;lx?slml inspection}.

é The display should indicate AUTO, MANUAL and defrost
RHA862D

od)

(W )-

6. Check ECON mode

1) Press ECON button.
Defrost should be canceled.

- Discharge air outlet will depend on ambient, in-vehicle, and
auto|ECON| OFF .,g“;" - e HJ set temperatures.
Display should indicate ECON (no AUTO, no MANUAL).
) ("EMJ [~~|-J| I ) 2) Confirm that the compressor clutch is not engaged (visual
/) inspection).
RHA863D

7. Check AUTO mode

1) Press AUTO button.

2) Confirm that the compressor clutch engages (audio or

- visual inspection).

AUTO|ECON| OFF *U‘_?S,F ..:ia !J Dlsplay should indicate AUTO (ﬂO ECON, no MANUAL)
(Discharge air will depend on amblent, in-vehicle, and set

P AL (rrewr 2} [ A oo temperatures).
0 .

RHABB4D
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TROUBLE DIAGNOSES
Operational Check (Cont’d)

B 8. Check temperature decrease

1} Press TEMPERATURE DECREASE button until 18°C (65°F)
is displayed.

2} Check for coid air at discharge air outlets.

i
5P

[\um ECON| OFF AUES?-' _:‘. #
(o @ ler_ﬁ‘al BTEMPA |‘:-r ]\-d- N \“}-'Ima

/7/ %/b &,
=M

RHABBSD

9. Check temperature increase
1) Press TEMPERATURE INCREASE button until 32°C (85°F) is LG

displayed.
Em scon| orr | AUTO . ;J 2) Listen for changes in blower speed as set temperature Ee
B5F ~~+8& |~ changes. £
) (, TE"'“I"" - v’]*‘-‘*‘l‘@ 3) Check for hot air at discharge air outlets.
G FE

% ;

RHAB66D

10. Check memory function 50
L
1} Press OFF button. '
2) Turn the ignition off.
R 3) Wait 15 seconds. EA
econ| ofF AUES,F “'.a ',‘] 4)  Turn the ignition on.

5) Press the AUTO button.
% (v TEMPAI";J [\-;; -F.':lm 6) Confirm that the set temperature remained at 32°C (85°F).

29

.
N

RHA867D

«©m
—

=
i
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TROUBLE DIAGNOSES

DIAGNOSTIC TABLE

Symptom Chart

Diagnostic Procedure

PROGEDURE Self-diagnosis Preliminary Check
d ¥
g IR [ (R [ R I R R e R S
7 wlTy|lg|lw|cig|d{c|DS ]~~~
fslels|o|gla|a|c|2|2|2|2l5 212|5]5|2|%|3|¢
[=] s of o3 u3 el [ I T
AR AR AR A A N A A A A A A A R E A I T
= - - - - - - — - - L]
iy AHHHHHE R R R R B EHE
-4 i ed B el B Bl el B D R B A A A A R R A A AR R AR A
s & =lelalalal 2 S 2 : 2 2 z : ﬁ s|5|5|5|515(515]5]5 E E é
w = = ur w Ly I = =l b= R he=1 - =] = =1 el
s Alats|s)s 618 58| 8isis|e|e| |8 2 8|88 28|88 8¢
= + £ | = c|loe(c|elc|lc]le|lelefo]sa
o 2IEIZ1%18135|5|5|8|6|8|cic|c|&fE|s|e|&|&|8|&|&|&|&[2]8
= || c]a| < P S O N e s
SYMPTOM bt TIE|ZIZ|2|&]|5|5|5/5|58|5|5(8leleletelelele|elete|e]ele
O W Tlalol<|otZtE|Ele|elsle|le|cig|2|(R|a|la|g|%{8 ¢|8|%|8|&
Z o N J(EIE|E|EJElE|ElEjC|2|e|l&|ereleie|elelelele
olo|lel|lalals
S Glgixls/slsls(=s=l=z2|1=2|olo|o|oo|ol oo &lo oo
<3 ElEEIE I IS g ejg|ele|lEle|e|cig|e]l|sla||o|lsjs|als
o< win|ln|luw|lew|<|c|le|f|g|la|lala|ad|sjo|lajalo|d]lo|lalo|n|olD|d
Air outlet dees not change. o g OGO 9 S} S SOl D OO Clo|G
Intake d d t ch SO oo IS NN Be SO clolo
ntake door does not change. p C sEReN Re: O oo
Insufficient coaling olojolojolalolo| Sl oo clo clolo oo 0400
Insufficient heating oG olalofole L RS ) ol aolalo oo ofo|a
Blower motor cperation is malunctioning. [ | @) cla [3) aololofalolo clololelolo
Magnet clulch does not engage. o 9 Sy 9 &N RS O1C |0 O oflofo
Discharged air termperature does naof| - P R -
Ehangeg P Y2 oo e lolo clolo ole ofolo
Noise o

Ambient sensor cir-
cuit is cpen.

In-vehicle sensor cir-
cutt is open.

Water temperature
cirguit is open.

Ly Py =-

Intake sensor circuit
is open.

]

Sunload sensor circuit
is open.

P8R circuit is open.

My

Thermal transmitter
circuit is open

0 708 [ 7 7 g

Ambient sensor cir-
cuit is shorted.

In-vehicle sensor cir-
cuit is shorted.

®

Resuit of self-diagnosis STEP 2

Water temperature
Sensor circuit is
shorted.

L Py~

Intake sensor circuit
is shorted.

]

o
-—

Sunload sensor circuit
is shorted.

PBR circuit is shorted.

|

0 e T T Py Mg

Ry

r

Thermal transmitter
circuit is shorted.

e By
L |

QIO 00O/ 0000 dc/0o/d O[S [®

Mode door motor does not operate nor- -\ ~ o |
7y VO b 4 31O 00
mally. 13014 JRe oo oo olo G
Intake door motor does not operate nor- 9 - olo alolo olo ololo
mally. - { o
Air mix door motor does nol operate nor- 9 o olo atolo olao ololo
mally.
Blower motar operation is malfunctioning - . ~ | ¢
bl N RGN RGN N (SN RN RGN NON REGR RS
under out of Starting Fan Speed Gontrol. = 6 c1e|? ©1° -
Magnet cluich d t f - . -
gnet clu oes not operate after per: o olo 9 o o

forming Preliminary Gheck 6,

Self-diagnosis cannot be performed.

@ . ©: The number means checking order,
{Q: As for checking order, refer 1o each flow chart. (It depends on malfunctioning portion.)
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Symptom Chart (Cont’d)
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TROUBLE DIAGNOSES

ssowreH (O | SO0 o 10 oja|l o oG ol oo Ol ol oTo| 9|0
(03} Aeles uey Bujoo) ) .
(03) Josow uej Builoogy o]
(o3 - ~ .
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= (1ossesdwio) y2anpo eubepy 9] 9] o
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m (98-¥H) ABjeu Ory g e [
m iog-vH) Aejas uBiy Jamoig D10 o)
m.w (¥01-vH) "dwe jenuod ued DGO o
8 (98-VH} Jo10W Jemolg ololo 5
.m (96-¥H} 40101 100D ayelL) ololo o
m {00L-WH) 10l0W Jocp spopy | ¢ oo o
(86-YH) Jo10W 1o0p x1w ary |G O G
(86-vH) Had ol kel EeiXe e < T [ O & O
(26-vH} dosuss peoung | G| G| oo o o] ) o] ool oo
{26-wH) Josuas axep| [ [ Cf ool ool O ¢ C (S BRI NI NSl e
(e6-vH) tosuas aunjeradwe) Je1epm ) o o a
{06-wH) Josuss ejalusa-ul | | GO | G| C Cr e o clolale
(le-wH) Josusseiguy |G Dl o |G| ool o o o alalalolo
e . @orvH) Lz esnawou [ | 0| oGl alo] o Sl o lo|l ol
.w m (29-VHI EL# 2snd YiL o) ol o O
2
@ 2 (zg-wH) g pue s sesng vsL 1 ofa|o|oio] © oo |lol
mm RovH segesng voL I o || o|olotol o oy o oo o
.nm. m (29-wH} wun jonwod | Gl ofolalofal o alolol o
2° owH) dweainy | o | G| ala| ol o ’ ctro o c
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2 {£8-vH) 6L @4npaoid suscubelqg IS a
.m {0B-¥H) 8L ainpadouy onsoubeig o] o 0
M {(62-7H) /L sunpascad ansoubelg O o o
.m. (42-VH) 9L s4npevoag sysoubElq O|lo o
g
a (S£-VH) G| sanpasoud onsoubeiq | O ] ()
(72-¥H) ¥I @inpasoid ansoubeiq 9
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TROUBLE DIAGNOSES

Note

Start engine.
{lgnition switch OFF — ON)

b4

In 10 seconds after starting engine (igrition
switch is turned “"ON"), press switch

for at least 5 seconds.

Y

STEP 1 — LEDs and segments are

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 gg switch for at least 5 seconds. The
= switch must be pressed within 10 seconds after starting the
engine {ignition switch is turned "“"ON"}. This system will be
canceled by either pressing switch or turning ignition
switch “OFF"”. Shifting from one step tc another is accom-
plished by means of pushing @9 (HOT) or € (COLD) switch,
as required.

Additionally shifting from STEP 5 to AUXILIARY MECHANISM is

accaomplished by means of pushing {fan up) switch.

Ignition switch: OFF

checked.

o

STEP 2 — Input signals from each sensor

G switch: ON

Ignition switch. OFF

are checked.

-9
-

STEP 3 — Mode door motar position swilch

switch: ON

lgnition switch: OFF
Self-diagnostic function is canceled.

Y

is checked.

o

-0

switch: ON

Ignition switch: OFF

STEP 4 — Actuators are checked.

8-
-0~

STEP 5 — Temperature detected by each

switch: ON

Ignition switch: OFF

sensor is checked and multiplex communi-
cation errors are detected.

-8
8-

AUXILIARY MECHANISM — Tamperalure

switch: ON

Ignition switch: OFF Note:

setting trimmer

some case because compresser does not operate.

switch: ON

HA-30
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TROUBLE DIAGNOSES
Self-diagnosis (Cont’'d)

STEP BY STEP PROCEDURE

Note
Start engine.
{lgnitiocn switch OFF —» ON)
Gl
F
Set in self-diagnostic mode. WA
[In 10 seconds after starting engine {ignition switch is turned e
“ON'"), press switch ON for & seconds.]
| EM
STEF 1 . . L .
All LEDs and segments illuminate. No »| Malfunctioning B switch, LED or fluorescent
display tube o
Yes LG
hd
Press O {HOT) switch. .
il
Y
Go to next inspection (STEP 2). No »| Malfunctioning @ (HOT) switch FE
Yes
¥
Press @@ (COLD) switch. AT
v 2]
) ) ) No o . i
Return to previous inspection (STEP 1). »| Malfunctioning o {CCLD) switch
Yes .
h 4 H Fﬁ‘
*1: Conduct self-diagnosis STEP 2 under sun- :
Press o {HOT) switch. shine.
- When conducting indoors, direct light (more -
lD'SPmY than BOW) at sunload sensor or Cade No. R
STEP 2 - 25 will indicate despite that sunioad sensor is
e functioning properly.
e
All sensors are in Sensor(s) is(are)
good order. malfunctioning. Code Malfunctioning sensor g7
No. {including circuits)
[RRES
. E' f | Ambient sensor R
Display !
il ' EE' In-vehicle sensor BT
—ir o
- Code No. of malfunctioning »
Ly sensor is indicated on display. j3 Water temperature sensor
L {Thermistor)
S| intake sensor
‘ c £l
Press @9 (HOT) switch. EHZ‘ Sunload sensor*1
Il — o)
"'E' PBR
® C
1 71 Thermal transmitter
Note: c

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

Self-diagnosis (Cont'd)

[y
J’ Display
STEP 3 |
J
All mode door motor position Mode door motor position
switches are in good order. switch(es) is(are) malfunc-
tioning.
Code | Maffunctioning moede door motor posi-
No. tion switch (including circuits)
Y Display Y 1| vENT
Tt Code No. of malfunctionin !
] S S
mode door motor position I
switch is indicated on display. ]
2 B2
S3
L 21| FOOT/DEF 1
Press @I (HOT) switch. =1
i :; l'." FOOT/DEF 2
.Y __Display
TEP 4 [ | | DEF
S B ' _lEl
Actuators test pattern
h 4 Code —
,| Code No. of actuators test pattern is indicated No. Mode | Intake | Air mix | Blower | Com-
v on display. > door door door motor | pressor
it vent | rec | T T alev | on
(] Cold
| ]
press @ (DEF) switch. = &L 1 RE Full )
L"L C | oo |@-1V| ON
-— 20% Full
L B/L 2 7 -9V ON
2 FRE Hot
b4 Lt Full
press @9 (HOT) switch. Lt Fo1 | FRE ot 179V | oFF
T
v Full
® L:':' FID2 | FRE H'“(')t 7-9v | OFF
Full 10 -
it DEF FRE ON
[} 5 Hot 12v
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TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

l Display
STEP 5 rt
1

@l
A 4
» Press Q) (DEF) switch. MA
r -
Temperature detected by each sensor is indi- Ambient sensor EM
cated on display. | 1n-vehicle sensor
Intake sensor 10
y
Press (REC) switch.
EC
L 4 Display
= =
SL ‘
¥ aﬂ\T
88 [Multiplex communication error between o
> ) . . .
control unit and auto amplifier is Display Signai direction
detecied] 52 In good order =)
&2 % Control unit — Auto amp.
r
58 =
Turn ignition switch OFF or (AUTO) blin%two 2
switch ON. times Auto amp. — Contro! unit
l Bf
A 5(? a
END
ST
0 (3
[
B
EL
imi
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TROUBLE DIAGNOSES
Self-diagnosis (Cont'd)
HOW TO INTERPRET THE RESULTS

STEP 1: Checks LEDs and segments

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

\— Fluorescent display tube

3
By
MANUAL
AUTO|ECON| OFF | AUTOECON g X
ﬁ' 58- BAMB \ d

(§® é@) (‘TEMPA I N1 LN IS ) ma
\Z-LED

8

RHAB88DA
Display malfunction if LEDs or segments malfunction, LED does not come on or
dispiay shows incomplete segment.
AUTOECON MANUAL
T .%
-IL-"?.BA-MB “ H
\Pan of segments does not
{llyminate.
RHAS502A
Display (when ail sensors are STEP 2: Checks each sensor circuit for open or short
in good order}) | minates 3 seconds circuil
_after " 7 " is ifuminated. Display shows “2 " in STEP 2 mode.
{lluminates . \ e as
K l When all sensors are in good crder, display shows 20"
It takes approximately 3 seconds to check all sensors.
|
i
<N -‘
RAHAZ/CD
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TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

Display (when sensor malfunctions) Ifa sensor is malfuncﬂtion_inlg, Fhe cgrresponding c.ode‘l‘\lo.”blinks
1 Blinks {indicating on display. A short circuit is identified by a blinking “— " mark
a shorfeircuity e No. (blinks) preceding mode number.
\ lluminates
\ -‘ -‘
- '- -
< -'
RHA500A ER
- if two or more sensors malfunction, corresponding code Nos.
‘ respectively blink two times. 1o
N | |
- 7
‘ Each code No. o
Y blinks two times.
41
I
- ‘T AT
RHAS01A
Sensors and abnormalities -
. . . . [
if a circuit is opened or shorfed, display shows its code No.
when input corresponds with any of following conditions.
Code No. Sensor Open circuit Short circuit
i Ambient sensor Less than Greater than
e —41.9°C {-43°F) 100°C (212°F)
o | hict Less than Greater than
n-venicie sensor
LL —41.9°C (—43°F) 100°C (212°F)
:'3 Water temperature Less than Greater than o
sensor -25.6°C (—14°F) 150°C (302°F) s
i intake sensor t ess than Greater than
L —41.9°C (-43°F) 100°C (212°F) -
oy | . Less than Greater than
B !: :, Sunioad sensor 2 0.0152 mA 0545 mA
:‘E * g o I:D:’:l‘-
o PBEBR™ Greater than 50% Less than 30% [
= Thermal Greater than Less than
L transmitter 11.5V 2.2V Ehs
*1: "50% " and “'30%" refer to percentage with respect to full stroke of air
mix doar. {Ful! cold: 0%, Full hot- 100%)
*2: Conduct self-diagnosis STEP 2 under sunshine.
When conducting indoors, direct light {more than 60W) at sunload sen-
50Fr.
H'H EL
Display (when all doors are STEP 3: Checks mode door position
in good order)  |uminates 3 seconds atier Display shows 2 " in STEP 3 mode.
* 37 is shown on display. When all doors are in good order, display will then show 30", [y
“'““Q"a‘es \ It takes approximately 3 seconds to check all mode doors.
A0t
' '
-' 4
RHA869D
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TROUBLE DIAGNOSES

Display {when a door is
out of order)

Code No. (blinks)
lluminates \
‘ .
. ..
-' <4

RHA497A

i
J
P
!
L

Each code Nao,
blinks two times,

N o M

RHA498A
Changes from *“!” 1o b
Enluminates \
RHA495A

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

Gode No 31| 3| 33| 349 35| 36

Malfunctioning part VENT | BAL1 | B/L2 ] F/D1 | F/ID2 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
“ya'. Thereafter, each time the switch is pressed, display
advances one number at a time, up to "45°’, then returns to

“l_"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, etc. for improper operation.

Code No. ,_',', "H.J ._.,5. "‘1“4 L‘S L{El

Actuator
Mode door VENT B/L 1 B/L 2 F/D1 F/D 2 DEF
1]

intake door REC REC i??é FRE FRE FRE

Aj x d Full Full Full Full Full Full
" X goor Cold | Cold | Hot Hot Hot Hot

Blower motor 4-5 9-11 7-9 7-9 7-9 10 - 12
ower moe v v v v v v

Compressor ON ON ON OFF OFF ON

Operating condition of each actuator cannot be checked by indicators.

HA-36



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

STEP 5: Checks temperature detected by sensors, and

detects multiplex communication error

Checks temperature detected by sensors.

Disptay shows ‘'g; " in STEP 5 mode.

o When @D {DEF) switch is pressed one time, display shows

temperature detected by ambient sensor.

When {DEF) switch is pressed second time, display

shows temperature detected by in-vehicle sensor.

e When & (DEF) switch is pressed third time, display
shows temperature detected by intake sensor. B

5" appears on display.

)

M A

RHASSE e When (DEF) switch is pressed fourth time, display
returns to original presentation ‘g1 "
e
G
FE
AT
Temperature detected by sensor 20
corresponding with switch operation
-y -,
< .
AHA493A
Display Dispay Display Display 8T
c | o ot ® |
, ‘ #! Temperature |  Temperature - Temperature Pl@
- detected by detected by detected hy
amblent sensor in-vehicle intake sensor
sensor BT
RHA484AA

EL

i 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 1B
input Components (HA-89). o
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TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

Display (multiplex communication Detects multiplex communication error
properly functioning) Display shows 'sp ” in STEP 5 mode.
[Multiplex communication error between control unit and auto
.- -" amplifier is detected]
- PN Display Signal direction
' , SE In gocd order
JEAYV ‘4 =
S!: Control unit — auto amplifier
HHADSED SE' 85
blinks two
tmles Auto amplifier — control unit
pu |
50 &
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 io judge if the error occurred in the past or is currently
happening.

START

A 4

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

Reconnect battery again.

L4
Set up Self-diagnoses STEP 5. Communication error . | Go to Diagnoslic Procedure

Check multiplex communication error. 1 20, (HA-85.)

In good order
Y

END
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TROUBLE DIAGNOSES

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

This trimmer compensates for differences between tempera-
ture setting (displayed digitally) and temperature feft 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

(fan up) switch to set air conditioning system in auxiliary
mode Then, press either o (HOT) or o {COLD) switch as
desired. Temperature will change at a rate of 0.5°C (1°F) each
time a switch is pressed.

Y

Self-diagnosis STEP 5

Initial display
U.S.A. model Canada mode!
| o &) [ o %)
oo oo
! [ ¢ 1
U.8.A. modei U.S.A. model
( e & J { - IF 881 B
Canada model Ganada modet
l 0.5° % J L - s
oo ©

T
f
i
!
:
|
|
i

T
I
1
I
[
|
1
1
1

L]

USA. model USA model
[ B¥ % J L - &% % ] a
Canada model Canada modsl

[ 3.5 % ] [ - 38" % ]

SHA1D7E

When baitery cable is disconnecied, trimmer operation is can-
celed and temperature set becomes that of initial condition, i.e.

0°C (0°F).
HA-39

iy
(]

il
)]

1027



1028

TROUBLE DIAGNOSES

PRELIMINARY CHECK 1
Air outlet does not change.

Preliminary Check

e Perform SeH-diagnosis STEP 1 before referring to the flow chart.

CHECK SENSOR CIRCUIT. No y| CHECK SENSOR GIRCUIT IN DETAIL ACGORDING TO THE DIAG-
Set up Self-diagnosis STEP 2. NOSTIC PROCEDURE BELOW CORRESPONDING TO EACH CODE
Is each sensor circuit normal? NO.
Code No. 20 should be indicaled on the dis-
play after approx. 3 seconds, . Reference
Code No. How to repair
Yes page
2! Go to Diagnostic Procedure 1, HA-B3
ac Go to Diagnostic Procedure 2. HA-64
23 Go to Diagnostic Procedure 3, HA-B5
a4 Go to Diagnostic Procedure 4. HA-66
5 Go to Diagnostic Procedure 5. HA-67
26 Go to Diagnostic Procedure 6. HA-68
23 Go tc Diagnostic Procedure 7. HA-69
2! Go to Diagnostic Procedure 8. HA-70
-2c Go to Diagnostic Procedure 9. HA-70
-23 Go to Diagnostic Procedure 10. HA-71
e | Go to Diagnostic Procedure 11, HA-71
-&5 Go to Diagnostic Procedure 12. HA-72
26 Go to Diagnostic Procedure 13. HA-73
—-27 Go to Diagnostic Procedure 14. HA-74
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 before
performing Diagnostic Procedures.
k4
CHECK MOQDE DCOR MOTOR. No o1 Go to Diagnostic Procedure 15, (HA-75)
Set up Self-diagnosis STEP 3. "
ls mode door motor eperating normally?
Code No. 30 should be indicated on the dis-
play after approx. 3 seconds.
Yes
Y
No NG

CHECK MODE DOOR OPERATICN.

Set up Self-diagnosis STEP 4,

Does air outlet change according to each code
No.?

4S5
F/D2

Yo
B/L 1

46
DEF

4
VENT

43
B/L 2

4y
F/D1

Refer to Air Flow. (HA-17)

CHECK SIDE LINK MECHANISM.

Y

Reter to Control Linkage Adjustment.
{(HA-B7)

oK

¥

Go to Diagnostic Procedure 15. (HA-75)

Yes

4

Air outlet control system is normal. Refer to
Outlet door conlrol specification. (HA-100)

HA-40

»| Repair or adjust.




TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

PRELIMINARY CHECK 2

intake door does not change.
o Perform Self-diaghosis STEP 1 before referring to the following flow chart.

CHECK SENSOR CIRCUIT. No | CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO THE DIAG- al
Set up Self-diagnosis STEP 2. ~| NOSTIC PROCEDURE BELOW CORRESPONDED TC EACH CODE o
Is each sensor circuil normal? NO.
Code No, 20 should be indicated on the dis- A,
| f . . ) Reference -
play after approx. 3 seconds later Code No. How to repair
Yes page
ci Go to Diagnostic Procedure 1. HA-63 EM
cc Go to Diagnostic Procedure 2. HA-64
23 Go to Diagnostic Procedure 3. HA-65 Le
Y Go to Diagnostic Procedure 4. HA-66
&5 Go to Diagnostic Procedure 5. HA-87 E@
b Go to Diagnostic Procedure 6. HA-68
2 Go to Diagnostic Procedure 7. HA-69 eE
I
21 Go to Diagnostic Procedure 8. HA-70
27 Go to Diagnostic Procedure 9. HA-70 5T
2
23 Go to Diagnostic Procedure 10. HA-71
-4 Go to Diagnostic Procedure 11, HA-T1
P
-5 Go to Diagnostic Procedure 12. HA-72
-25 Go to Diagnostic Procedure 13. HA-73
P
-2 Go to Diagnostic Procedure 14. HA-74 i
Are sensor circuits for ambient sensor, in-vehicle sensor, and 2
intake sensor operating normafly? If malfunction is suspected, i
check temperature detected by each sensor using Self-diagnosis
STEP 5. Confirm the temperature is within normal range before BR
performing Diagnostic Procedures.
J §T
r
CHECK INTAKE DOOR MOTOR OFERATION, No N CHECK INTAKE DOOR ROD or LEVER NG_ Repair or adjust.
Set up Seli-diagnosis STEP 4. " | MECHANISM. o R&
Does intake air change according to each Refer to Controf Linkage Adjustment.
code No.? (HA-88)
OK kil
44 |42 | 43 | M4 | 45 | 48
20%
REC | REC FRE { FRE | FRE
¥
Go to Diagnostic Procedure 16. (HA-77) EL
Yes )

intake door control system is normal.
Refer to Intake door control specification. {HA-
96)

HA-41 1029



TROUBLE DIAGNOSES

1030

PRELIMINARY CHECK 3
Insufficient cooling

Preliminary Check (Cont’d)

CHECK MODE DOOR OPERA- NG‘ Go to Preliminary Check 1. (HA-
TION. 1 40)
OK
k 4
CHECK INTAKE DOOR OFERA- NG‘ Go to Preliminary Check 2. (HA-
TION. Tl 41
lOK
CHECK BLOWER MOTOR OPER- |NG | Go to Preliminary Check 5, (HA-
ATION. "] 44)
l OK
CHECK MAGNET CLUTCH OPER- NG_ Go to Preliminary Check 6. (HA-
ATION. 45)
lOK
CHECKX COMPRESSOR BELT NG_ Adjust or replace compressor
TENSION. 7| belt.
Refer to MA section.
l OK
CHECK AIR MIX DOOR OPERA- NG‘ Go to Preliminary Check 7. {HA-
TION. ] 48)
OK
Y
CHECK CCOLING FAN MOTOR NGL Go to EC seclion.
OPERATION. "
lOK
CHECK REFRIGERATION CYCLE | NG | Go to Performance Test Diag-
PRESSURE WITH MANIFOLD " | noses. (HA-48)
GAUGE CONNECTED.
Refer to Performance Chart. (HA-
50)
OK
b
CHECK FOR EVAPORATOR COIL | NG | Replace compressor.
FREEZE UP. "
1. Set up SeM-diagnosis STEP 5. | (Freezes up.)
2. Measure evaporator outlet air
temperature detected by intake
Sensor.
OK
{Does not
v freeze up.}
CHECK DUCTS FOR AIR LEAKS. |NG | Repair air leaks.

¥

lOK

PERFORM TEMPERATURE SET-

TING TRIMMING.

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

2. Press @@ (coLD) switch at
desirable times.

HA-42




TROUBLE DIAGNOSES

PRELIMINARY CHECK 4
Insufficient heating

Preliminary Check (Cont’d)

CHECK DUCTS FOR AIR LEAKS.

Y

CHECK MODE DOOR OPERA- NG_ Go to Preliminary Check 1. (HA-
TION. il )
OK
17
CHECK INTAKE DOOR OPERA- NG | Go to Preliminary Check 2. (HA-
TION. T 41y
l OK
CHECK BLOWER MOTOR OPER- |NG | Go to Preliminary Check 5. (HA-
ATION. "t 44)
OK
k4
CHECK AIR MIX DOOR OPERA- NG‘ Go to Pretiminary Check 7. (HA-
TION. "1 48)
OK
+
NG | Repair air leaks.

COK

A 4

PERFORM TEMPERATURE SET-

TING TRIMMING.

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

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

HA-43

&

A

Innj
3

=l
I

AT

=
F
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TROUBLE DIAGNOSES

PRELIMINARY CHECK 5

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

Preliminary Check (Cont’'d)

CHECK SENSOR CIRCUIT, No | CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO THE DIAG-
Set up Sell-diagnosis STEP 2. "| NOSTIC PROCEDURE BELOW CORRESPONDING TO EACH CODE
Is each sensor circuit normai? NO.
Code No. 20 should be indicated on the dis- Ret
eference
play after approx. 3 seconds. Code No. How to repair page
Yes
i Go to Diagnostic Procedure 1. HA-63
cc Go to Diagnostic Procedure 2. HA-64
&3 Go te Diagnostic Procedure 3. HA-65
oy Go to Diagnostic Procedure 4. HA-66
s Go to Diagnostic Procedure 5, HA-67
2b Go to Diagnostic Procedure 6. HA-68
7 Go to Diagnostic Procedure 7. HA-69
-1 Go to Diagnostic Procedure 8. HA-70
-2c Go to Diagnostic Procedure 9. HA-70
-=3 Go to Diagnostic Procedure 10. HA-71
-4 Go to Diagnostic Procedure 11. HA-71
-25 Go to Diagnostic Procedure 12. HA-72
Ad 26 | Go to Diagnostic Procedure 13. HA-73
CHECK BLOWER MOTOR OPERATION.
Set up Self-diagnosis STEP 4. -23 Go to DiagnOStiC Procedure 14. HA-74
Does blower speed change according to each Are sensor circuits for ambient sensor, in-vehicle sensor, and
code No.? intake sensor cperating normally? If malfunction is suspected,
check temperature delected by each sensor using Self-diagnosis
Code g Yo uz |4y | ys | 46 STEP 5. Confirm the temperature is within normal range befcre
No. perferming Diagnostic Procedures.
Blower Middie
motor | Low ;i N Middle low | High
speed 9 No
*| Go to Diagnostic Procedure 18. (HA-80)
Yes
 J
Is engine cealant temperature below 50°C No N Blower motor operaticon is normal.
(122°F) and ambient temperature betow 15°C | Refer to Fan speed control specifica-
(59°F}? tion. (HA-104}
lYes
IS BLOWER MOTOR CONTROLLED UNDER No | Check engine coolant temperature sen-
STARTING FAN SPEED CONTROL? | sor control cireuit.
Refer to STARTING BLOWER SPEED CON- Refer to EG section.
TROL. (HA-103)

Yes

]

Blower motor operation is normal.

1032
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TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

PRELIMINARY CHECK 6

Magnet clutch does not engage.
Perform Self-diagnosis STEP 1 before referring to the following flow chart.

CHECK SENSOR CIRCUIT. No | CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO THE DIAG- o
Set up Self-diagnosis STEP 2. "1 NOSTIC PROCEDURE BELOW CORRESPONDFED TO EACH CODE =
Is each senscr circuit normal? NO.
Code No. 20 should be indicated on the dis-
play after approx. 3 seconds. Code No. How 1o repair Reference
page
Yes
24 Go to Diagnostic Procedure 1. HA-63 Ik
22 Go to Diagnostic Procedure 2. HA-64
23 Go to Diagnostic Procedure 3. HA-65 N4
oY Go to Diagnostic Procedure 4. HA-66
ch Go to Diagnostic Procedure 5. HA-67 .
Pata) Go to Diagnostic Procedure €. HA-68
7 Go to Diagnostic Procedure 7. HA-69 e
=
- Go to Diagnostic Procedure 8. HA-70
-2c Go to Diagnostic Procedure 9. HA-70
—23 | Go to biagnostic Pracedure 10. HA-71 i
-4 Go to Diagnostic Procedure 11 HA-71
-5 Go to Diagnostic Procedure 12. HA-72 rib
—-h Go to Diagnostic Procedure 13. HA-73
-27 Go to Diagnostic Procedure 14. HA-74 FA
Are sensor circuits for ambient sensor, in-vehicle sensor, and
intake sensor operating normally? If malfunction is suspected,
check temperature delected by each sensor using Self-diagncsis
STEF 5. Confirm the temperature is within normal range before
perferming Diagnostic Procedures. HH
CHECK MAGNET CLUTCH OPERATION. No [ CHECK REFRIGERANT, NG | Check refrigerant
Set up Sel-diagnosis STEP 4. | Connect manifold gauge, then check leaks.
Does magnet clutch operate according to each system pressure.
code No.? oK
Code =4
No.

fctum. |91 [H [ H3 [HY NS | 4B
tor
Com-

ON ON OM | OFF [ OFF | ON
pressor Go to Diagnostic Procedure 19. {HA-83)
Yes iI_Z,L
A RN
Magnet clutch contrel system is normal.
Refer to MAGNET CLUTCH CONTROL. (HA-
105)
1033
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TROUBLE DIAGNOSES
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PRELIMINARY CHECK 7

Discharged air temperalure does not change.
Perform Self-diagnosis STEP 1 hefore referring to the following fiow chart.

Preliminary Check (Cont’d)

CHECK SENSCOR CIRCUIT. No | CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO THE DIAG-
Set up Self-diagnosis STEP 2. | NOSTIC PROCEDURE BELOW CORRESPONDING TO EACH CODE
Is each sensor circuit normal? NO.
Code No. 20 should be indicated on the dis-
play after approx. 3 seconds ialer. Reference
Code No. How to repair
Yes page
2l Go to Diagnostic Procedure 1. HA-63
e Go to Diagnostic Procedure 2. HA-64
3 Go to Diagnostic Procedure 3. HA-85
CHECK AIR MIX DOOR OPERATION. E"-f Go to Dragnostlc Procedure 4. HA-66
Set up Self-diagnosis STEP 4. s Go to Diagnostic Procedure 5. HA-67
Does d‘lscharged air temperature change o5 Go to Diagnostic Procedure 6. HA-68
according to each code No.?
ct Go to Diagnostic Procedure 7. HA-69
vy 4a Y3 iy ysg ug -2 Go to Diagnostic Procedure 8. HA-7Q
Full cold Full hot —E'E' Go to Diagnostic Procedure 9. HA-70
-3 Go to Diagnostic Procedure 10. HA-71
Yes No
-4 Go to Diagnostic Procedure 11. HA-71
25 Go to Diagnostic Procedure 12. HA-72
J -26 Go to Diagnostic Procedure 13. HA-73
4 -7 Go to Diagnostic Procedure 14. HA-74
Air mix door control sys-
tem is normal. Are sensor circuits for ambient sensor, in-vehicle sensor, and
Refer to Air mix door intake sensor operating normally? If malfunction is suspected,
contral speciffcation. check lemperature detected by each sensor using Self-diagnosis
{HA-97) STEP 5. Confirm the temperature is within normal range before
performing Diagnostic Procedures.
CHECK AIR MIX DOOR MECHANISM. NG | Repair or adjust.

Repair to Conirol Linkage Adjustment. (HA-87)

oK

A 4

Go to Diagnostic Procedure 17. (HA-79)

A4

HA-46




TROUBLE DIAGNOSES

PRELIMINARY CHECK 8

Noise

Check where noise
comes from.

Preliminary Check (Cont’d)

hd

h 4

Expansion valve

Compressor

r

¥

Replace expansion
valve,

Replace compressor.

A4

Refrigerant line

Belt

Y

y

The iine is fixed
directly to the body.

The line is not fixed.

Y

r

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

Fix the line tightly.

l

r

The belt vibration is
intense.

Side of belt is worn
out.

A

4

Readjust belt tension.
Refer to ENGINE
MAINTENANCE in MA
section.

The pulley center does
not match.

Readjust the pulley
center.

HA-47

rird
(G

Al

S|

el

A
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TROUBLE DIAGNOSES

Performance Test Diagnoses
INSUFFICIENT COOLING

INSUFFICIENT COOLING
¥
GHECK AIR FLOW. NG »| CHECK BLOWER MOTOR OPERATION.
OK oK +NG
4 r
CHECK COMPRESSOR CPERATION. Clogged blower inlet/ (gDO 1o
Clogged duct/Loose duct next page.)
OK NG connection/Air leakage, page.
elc,
®
(Go to
next page.)
OK
CHECK HIGH AND LOW SIDE PRES-
SURE. USE PERFORMANCE CHART.
{Refer to HA-50)
NG
b 4
RECOVER REFRIGERANT USING
RECOVERY RECYCLING EQUIPMENT
AND CHARGE SPECIFIED AMOUNT OF
REFRIGERANT.
Note
¥
CHECK HIGH AND LOW SIDE PRES- NG »
SURE. USE PERFORMANCE CHART. BOTH HIGH AND LOW
(Refer to HA-50.) PRESSURE SIDES ARE
TOO HIGH.
OK
) 4
CHECK DISCHARGE AIR TEMPERA- HIGH PRESSURE SIDE E
' *' TURE. USE PERFORMANGE GHART. 1S TOO HIGH AND
{Refer to HA-50.) LOW PRESSURE SIDE
1S TGO LOW.
NG OK
r
END HIGH PRESSURE SIDE N
IS TOO LOW AND LOW
PRESSURE SIDE 1S
TOO HIGH.
r
Malfunctioning temperature control oper- BOTH HIGH AND LOW D
ation (air mix deor position improperly PRESSURE S!DES ARE
adjusted) TOO LOW.
LOW PRESSURE SIDE
SOMETIMES
BECOMES NEGATIVE.
Note: Y-l correspond to those in TROUBLE DIAGNOSES FOR LOW PRESSURE SIDE
ABNORMAL PRESSURE. BECOMES NEGATIVE.
{Refer to HA-51))
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TROUBLE DIAGNOSES

Performance Test Diagnoses (Cont’d)

®
al
¥ ¥ Y
Malfunctioning blower motor fan Malfunciioning electrical circuit Malfunctioning blower maotor WA,
internal circuit
¥ h 4 E¥]
Loose fan/Improper contact of fan Discontinued wiring or component
and case/Deformed fan circuits or poor connection/
L . e 2
Malfunctioning resistor, amplifier, Lo
etc./ Burned out fuse or low bat-
tery voltage
Y 9 EC
=T
c,
® AT
L@@!
Y Y F o
=5}
Magnet clutch does not engage. Magnet clutch slipping Belt slipping s
CHECK MAGNET CLUTCH CHECK COMPRESSCR BELT AND
{(coil circuit, disc-to-pulley clear- BELT TENSION. BE
A
ance).
¥
CHECK ELECTRICAL CIRCUIT . | Maltunctioning internal parts of
{wiring, components circuit). cluich, compressor ]
4 oo e BT
CHECK ACTIVATION OF SAFETY/ .| Foreign particles on clutch fric-
PROTECTION DEVICES {such as "] tional surface or excessive disc
pressure switch, etc.}. clearance
.| Malfuncticning electrical circuit EL
" {poor connection, low battery
voltage, elc.) —
X

HA-49 1037



TROUBLE DIAGNOSES

TEST READING

Performance Chart

TEST CONDITION

Before conducting periormance iesi, disconnect ambient sen-
sor harness connector and make short circuit using jumper
cable.

Testing must be periormed 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: 4 (Ventilation) set

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

(fan) switch: Max. speed set

Engine speed: 1,500 rpm

Operate the air conditioning system for 10 minutes before

taking measurements.

Recirculating-to-discharge air temperature table

Inside air {Recirculating air) at blower assembly injet Discharge air temperature at center
Relative humidity Air temperature ventilator
% °C (°F} “C (F)
25 (77) 9.0- 11.1 (48 - 52)
50 - 60 30 (B6) 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 - 21.5 (67 - 71)

Ambient air temperature-to-operating pressure table

Ambient air High-pressure . .
- — - ) ) Low-pressure (Suction side)
Reiative humidity Air temperature (Discharge side) 2 .
o o v . kPa {kg/cm®, psi)
Yo C ("F) kPa (kg/cm®, psi)
1,226 - 1,432 1903 - 2138
25 (77)
(12.5 - 14.6, 178 - 208} {1.94 - 2.18, 27.6 - 31.0)
1,324 - 1,599 193.2 - 217.7
30 (86) ’
50 - 70 (13.5 - 16.3, 192 - 232) {1.97 - 2.22, 28.0 - 31.6}
i 35 (95) 1,520 - 1,844 201.0 - 229.5
(16.5 - 18.8, 220 - 267} (2.05 - 234, 29.2 - 33.3)
1,755 - 2,118 213.8 - 246.2
40 (104)
{17.9 - 21.6, 255 - 307) (2.18 - 2.51, 31.0 - 35.7)

1038

HA-50



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-operating pressure table™). @
Gauge indication Refrigerant cycle Probable cause Carrective action
Both high and low-pressure |e Pressure is reduced scon |Excessive refrigerant charge |Reduce refrigerant until spec- WA
sides are too high. after water is splashed on }in refrigeration cycle ified pressure is obtained.
condenser. Bl
Air suction by cooling fan is | Insuflicient condenser cooling | e Clean condenser.
insufficient. parfoermance # Check and repair cooling e
m / 1 fan as necessary. b
(1) Condenser fins are
clogged. EC
— o (® Improper fan rotation of
cooling fan
@ @ Low-pressure pipe is not Poor heat exchange in con- Evacuate repeatedly and FE
coid. denser recharge system.
® When compressor is {After compressor operation
stopped high-pressure stops, high pressure AT
acasea | value quickly drops by decreases too slowly.)
approximately 196 kPa (2 i o
kg/em?®, 28 psi). It then Air in refrigeration cycle PD
decreases gradually there-
after, 24
Engine tends to overheat. Engine cooling systems mal- |Check and repair each e
function. engine cooling system.
® An area of the low-pres- » Excessive liguid refrigerant | Replace expansion valve. =5
sure pipe is colder than on low-pressure side
near the evaporator outlet. | e Excessive refrigerant dis-
® Plates are sometimes cov- charge flow BE
ered with frost. & Expansicn valve is open a
little compared with the
specification. §¥
!
(1} improper thermal valve
installation A
(2) Improper expansion valve
adjustment T

HA-51

el

D74
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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
100 low,

6-3 )

7/

AC360A

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.

o Check and repair or
replace malfunctioning
parts.

o Check lubricant for contam-
ination.

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

High and low-pressure sides
become equal soon aiter
compressor operation siops.

Compressor pressure opera-
tion is improper.

!
Damaged inside compressor
packings

Replace compressor.

@ ~
@

>
o
w
)
&
=

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.

\

e There is a big temperature
difference between liquid
tark outlet and inlet. Qutlel
temperature is exiremely
low.

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

Liquid tank inside is clogged
a little.

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

® I
@/

AC353A

@ Temperature of expansion
valve inlet is extremely low
as compared with areas
near figuid tank.

@ Expansion valve inlet may
be frosted.

& Temperature difference
occurs somewhere in high-
pressure side

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

e Check and repair malunc-
tioning parts.

e Check fubricant for contam-
ination.

e Expansion valve and liquid
tank are warm or only cool
when fouched. -

Low refrigerant charge

|
Leaking fittings or compo-
nents

e Check refrigerant for leaks.
Refer 1o “"Checking Refrig-
erant Leaks", HA-111.

1040
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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 1oo low.

There is a big temperature
difference between expansion
valve inlet and outlet while
the valve itself is frosted.

Expansion valve closes a lit-

tte compared with the specifi-

cation.

!

(1) Improper expansion valve
adjustment

{2 Malfunctioning thermal
valve

(® Outlet and inlet may be
clogged.

¢ Remove foreign particles
by using compressed air.

# Check lubricant for contam-
ination.

@

An area of the low-pressure
pipe is colder than near the
evaporator autlet.

Low-prassure pipe is clogged
or crushed.

e Check and repair malfunc-
tioning parts.

o Check lubricant for contam-
ination.

AU353A

Air flow volume is not
encugh or is too low.

Evaperator is frozen.

|
Compressor discharge
capacity does not éhange.
{Compressor stroke is set at
maximum length.}

Replace compressor.

Low-pressure side some-
times becomes negative.

@,.3 ]
@l

AC354A

8 Air conditioning system
does not function and does
not cyclically cool the com-
partment air.

e The systermn constantly func-
tions for a certain pericd of
time after compressor is
stopped and restarted.

Refrigerant does not dis-
charge cyclically.

|
Moisture is frozen at expan-
sion valve outlet and inlet.

l

Water is mixed with refriger-
ant.

& Drain water from refriger-
ant or replace refrigerant.
e Replace liquid tank.

HA-53

LG

L]

EL

)

1041



1042

TROUBLE DIAGNOSES

Trouble Diagnoses for Abnormal Pressure

(Cont’d)

Gauge indication

Refrigerant cycle

Probable cause

Corrective action

l.ow-pressure side becomes
negative.

KD

ACIB2A

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

High-pressure side is closed
and refrigerant does not flow.
i
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.

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

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

» [f either of the above meth-
ods cannot correct the
problem, replace expansion
valve.

& Replace liquid tank.

e Check lubricant for contam-
ination.

HA-54
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A/C Component Layout

Engine compartment
RN

For U.S.A. model
cooling fan relay-1

Cooling fan motor

Triple-pressure

switch

HA-55

- KAmbient 5ensor

L2 E[[' :
Il |

vy

Cooling fan motor

- (For U.S.A) EL

di Cooling fan motor

{For Canada)

RHA175F

1043



TROUBLE DIAGNOSES

A/C Component Layout (Cont’d)

P /
e
/ M

(=

Passenger compartment

o

Y Intake door mator

Hi relay

Fan control amplifier

Water temperature

in-vehicle sensor
— — — sf?si@ - Intake door motor
&) = -—"D—;\‘ Co.rtﬁroi Sunload .
ﬁ; Y- :UT" sensor .@ @ }
ﬁo =/ - 4_‘“ : _—é’
- L& I- i"! ‘

~ Ol kg1 @!,’ P
A\ ‘f ,’il%; \,' | ‘ T *I‘!'* i",/@‘} > Blower motor
Y : '!7 ,, __J ‘,- Ul

[

& D X &

1)
Blower hi relay

Fan contral amp.
Auto amp. Intake sensor

Mode door motor @ Air mix door motor
A)

Alr mix door motor

RHAB70D
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ircuit Di

C

iagram

HILIMS NOILINDI
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TROUBLE DIAGNOSES

Wiring Diagram — A/C, A —

GNITION SWITCH | [1GNITION swiTcH HA-A/C,A-01
ON or START ACC or ON BATTERY ’
! Refer to
o o EL-POWER.
154 154 10A
JOINT ‘
CONNECTOR-5
..Mﬁ?
BR G/B G/B ¥
S
- Ms@
Mes I
BR - M15
,_l_' JOINT C T L %Ng"; 4
[F] CONNECTOR-1 “ peg I* ¥
G/B Y
{efpes o ] ]
1GN ACC BAT
AIC
|__|-—4.Jl AUTO AMP.
BR FAN
FAN F/B BASE GND FAN MAX FRE 20% FRE REC
UL:—JI |_1L.5-i| L|-7|_l L|97IJ Ll%]_l LE.ILI.J Lﬁ_‘
GYL B G/OR ORW  PB =
+ \ MI7 (S [ |
e | ®
BLOWER

MOTOR

BR ORW  P/B R
[T r_l| [N
S5t ’ |
POSITION
SWITCH DOOR MOTOR

M95) . (B2)
—
=E1El HE A BEE: ol [8[7]&6]5|4[2]2]1 di[Aa[A12[2]2 3] 3]z
4f4{4T4l21575]50[5 20]191817161514131211 4444555666
o |2 2] -— 3]
T @D FEE@D [TlEEs  [FXTEED
B 2] w 5| L

HA-58

Refer to last page (Foldout page).
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TROUBLE DIAGNOSES

Wiring Diagram — A/C, A — (Cont’d)

[[@D]] pooR. HA-A/C,A-02
[ 4 1 @ p=e @ 3>

page

=
w
2

O

o
L G PUMW BRW  G/Y l_l_leY I_I_I I_l_|GN &
[21] [Z] [=1]
INTAKE W-VEHICLE SUNLOAD
m2s @ SENSOR SENSOR SENSOR -
RlA:
LU Ly L)
G GY/R OR
S P PO 1t I T T £
L G PUMW  BRAW GIW GY/A OR
Mall [Pl TRzl (sl |l¥l! =11 [25] Il LG
D FOT ® HOT 46V A/MIX  SENS INTAKE INCAR SENS SUN SENS
@®CoLD BCOoLD PBR  GND SENS
MODE MODE MODE MODE \poav OAMP ~
@ DEF & DEF CODE CODE GobE GopE JED. =
CLK AX TX OVENT @VENT #2 3#1 #3
| EH T EX I EA R ||£|| |I£|| [ [ 2 [ A
LA LAY L/A LG/B ORL RB PUW RG FE
proce. } ¢ A T 'O U
ding BF AL, AT
page r R/B * EL-ILL
BR LW LAY YR RL RB LG/ ORL AB  PUW  AG PO
F51 F51 Tl D70 F Tl ae B P e e
IGN _ SCK RX TX LIGHT ILL |CONTROL [ I | [ -
UNIT MODE F&
GND POSITION SWITCH MOTOR
LLe) L2
B FUG | J'LUF\\
k4]
2rel B
=3 BR
[57]
RADIO
-
GM?.-B 31 GM1s@)maen 5 | 51 B
| |
B B ) B
. & X A -
B18 (CID) .
Refer to last page (Faldout page).
®5) .
216] © T35 HI1GE) I==l@ie) vz
1 Is] T4 o 12 BR 211 = 2] 3] 5
EL
mreeees_—————_—————— _—_——————=—=— '|
| = ] I
| Ba7eakspalak2li =87 6l51215]2]1 |
:3635341 521 029@;5) 25 [E [EHIE E R IE B | o]zl @D IDX
_____________________ [ |
<l ale] O |1 1|2]|3f4{C|5]8(7 T
|5 | gl7]s]5[4 Mw’ ala 101112{73141516?

MHA456A
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TROUBLE DIAGNOSES

Wiring Diagram — A/C, A — (Cont’d)

Mo7 G HAAC.A-03
Preceding @GN- oy }GN
- . @ : Models for L.S.A,
GN I
[(2 T warer |r2—||
TEMPERATURE AMBIENT
SENSOR SENSOR
é
- (8]
RAW PU
e
4 PU \
RAV PU
) &
wrT AMB
SENS SENS AG
AUTO AMP.
SPEED  COMP =
ol SENS ON

|35} L..._Ili}-I [_._in?_l .LGIOR
/B YiG R/B - Nexd
G @
I * ‘ * - page

LG.’OR G BR/Y
Efl
Celess
=1 LG/OR G BR/Y
JOINT
L/B CONNECTOR-2
Mo3 (M59)
5 U= YiG R/B LG/OR G BR/Y
L a2 N <KL
e /G (D) Ll"l- 758
I_I_I i YIG LG/OR G BR/Y
LB YIG
LB I—l—] I—l—]
l |18I |35| *
I
LB @ SheED. viG RB  LGIOR G BR/Y
||1 | TEMP ||29 II ||21 ll ||12|| ||33|| [34] ECM
THERMAL COMBINATION VS8P ARCON  ACRLY  RFRH RFAL |(ECCS CONTROL
TRANSMITTER MODULE)
.
=
[ — — — — e e e - Refer to iast page (Foldout page).
'
I b .
2oele7] - [esizefR0 capapd - 21fed)19 1 L9
Féi‘? {[31323303443536] 1317150151413j|| [E F54
b e e e e e e e e e ———_———_— |
i R
o2 7slzsl 23Rl 1 1 9]8[7|6][5]4[3[2]D
: 3635343332313029 S IEE [ EEDERT Mgs : 3[4/
1]2]3]a] o [5]6]7 ]2 Q [5[6]7 ] =R NONBEEB
o frolt1fr2[13]14fs 56 £l o [1o[11]12{13]14]15]1 6 ';5: siajaiafajafs]afz2]2

MHALSTA
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TROUBLE DIAGNOSES
Wiring Diagram — A/C, A — (Cont’d)

IGNITION SWITCH - -
BATTERY UTON S HA A/C,A 04
Refer t
{U> : Models for U.S.A. EL POWER.
@ . Madels for Canada 30A 10A af
[m] -
1 Lsii (D) W

JOINT
CONNECTOH i I—I—Im
Elle Eif
@o- LG/B m LG/B 1.525

9__{015E .
I B | e
LGB Y Y LG/B LG/B LG/B
1 =1 51 T coouna 11 =1 AR -
&n jeooLng o FAN RELAY-1 & | conpITIoNER [EC
[I FAN RELAY-2 I] EDHRGD I] RELAY
Ql jED: <> | lo DD ) 2
CI LI L] ] 3] -
G L PiL BR/Y R/B OR
Preceding -~
page G [J—| CON NECTOR 5 -
i
O 0—EZPBFVYﬁ
5] BR/Y R/B FI
= o )
BR/Y ri-] T rRipLE-
PAL Pmcedl”ﬂ@anw- el I] : gﬁﬁ%’HRE L._I =5
I'LI i e oK
3 4
* LT L -
sooume ™ = e
1
@ <D LD ersceang < lntcron w | sl
page
COOLING )
Ll%l_.l L|—3.—J| @ FAN MOTOR 25
B B 5 E: O Oh
& [l s7
1
COMPRESSOR
B
GE1 () — R
’ G.ET GE3 BI
B
= = A BT
£ & =
Refer to last page (Foldout page}.
.
NS :
41K (A1) < (E97) Fl
dilibhe He e NI & &
GY 3 L L L
— = R
A1 =N AABBERE: 1]2]3]4y
!aﬂ 4444555666\56?8}
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TROUBLE DIAGNOSES

@

3 |

G/8 Autc amp.

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.

==l —,—[ Mlor Voltmeter terminal
1]2 5 Voltage
@ =
m QISCOMNECT @
- B Body ground Approx. 12V
A& :
RHA176F
T Check body ground circuit for auto amp. with ignition switch
OFF.
A€ nui -
Auto amp. connhastor (&9 Check for continuity between terminal No. @@ and body ground.
L] Ohmmeter terminal )
B i Body ground Yes
= RHA177F

£l

T €

Control unit [ 8R

connector
B © 1

15
RHAS92D

o M €&

Contrel unit

connactor B

e

HHA893D

CONTROL UNIT CHECK

Check power supply circuit for control unit with ignition switch

ON.
Measure voltage across terminal No. @) and body ground.

Voltmeter terminal

Voltage
o

@
3 Body ground

Approx. 12V

Check body ground circuit for contral unit with ignition switch

OFF.
Check for continuity between terminal No. @ and body ground.

Ohmmeter terminal
Conlinuity
& o
Body ground Yes
HA-62
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Ambient sensor
connector

i)
)

PU

RHA178F

DISCONNECT

Ambient sensor E‘V é}
connector (E27) @ H.S

GrY @

G/Y

B4

AHA179F

&

DISCONWECT

Ambient sensor Eﬁj]
connector Hs.

@
PU @

Auto amp. connector (W5 i |l

J

PU

RN RN

RHA180F|

Diagnostic Procedure 1

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

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

CHECK AMBIENT SENSCOR CIRCUIT

BETWEEN AMBIENT SENSOR AND
AUTO AMP.

Disconnect ambient sensor harnass con-
nector.

Do approx. 5 volts exist between ambi-
ent sensor harness terminal No. (1) and
body ground?

Yes

y

No | Disconnect auto amp. har-
.
ness connector.
Note

Check circuit continuity
between ambient sensor
harness terminal No. (1)
and auto amp. harness
terminal No. 3.
Continuity should exist.

OK

Y

Disconnect auto amp. harness connec-
tor.

E] Note

Check circuit continuity between ambi-
ent sensor harness terminal No.{2 and
auto amp. harness terminal No. 86 .
Continuity should exist.

CK

L 4

Replace auto amp.

CHECK AMBIENT SENSOR.

NG

Beplace ambient sensor.

hd

{Refer to Control Syslem Input Compo-
nents.) (HA-91)

QK

Replace auto amp.

Note:

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

tor.

HA-63

-

&

)

MA

=
IER

LG

R.ﬁf‘\.\

L)
L0

[
]

=
o

=
&

=;

av

HA
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TROUBLE DIAGNOSES

=g omcowen Diagnostic Procedure 2
HS. @Qﬂ SYMPTOM: In-vehicle sensor circuit is open. (72 is indicated on
In-vehicle sensor auto amp. as a result of conducting Sell-diagnosis STEP 2.)
connector
5]
i CHECK IN-VEHICLE SENSOR CIRCUIT No . { Disconnect auto amp. har-
GY/A BETWEEN IN-VEHICLE SENSOR AND | ness connector.
AUTO AMP.
o Disconnect in-vehicle sensor harness
= connector.
RHA1B1F| | D . i in-vehi-
o approx. 5 volts exist l.:)etween in-vehi Note
5] cle sensor harness terminal No.() and D
DISCONNECT
In-vehicle sensor W 3 bady ground? ec C|r‘cu1 cc?n nuity
connecter @57 HS between in-vehicle sensor
. Yes harness terminal No. (¥
@ Cﬁ@) and auto amp. harness
terminal No. @) .
Gy @ Continvity should exist.
A ) oK
uto amp. connector G/Y
LT ! J
HEEEN r
AHA182F Disconnect auto amp. harness cannec- Replace auto amp.
tor.
In-vehicle sensor (73] -
connector HS.
@ CE@ E Note
tgwn @ Check circuit continuity between in-vehi-
cle sensor harness terminal No. (3 and
GY/R auto amp. harness terminal No. §6 .
Auto amp. connector M Conlinuity should exist.
Rillin x
RHATB3F,
L 2
CHECK IN-VEHICLE SENSOR. NG‘ Replace in-vehicle sen-
(Refer to Control System Input Compo- "] sor.
nents.} {HA-90})
oK
L 2
Replace auto amp.
Note:
It the result is NG after checking circuit continuity, repair harness or connec-
tor.

1052 HA-64
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Diagnostic Procedure 3

DISCONNECT Ty
- & (&) SYMPTOM: Wate ircuit | i
3. ) : r temperature sensor circuit is open. (?3is

Water temperature indicated on auto amp. as a result of conducting Self-diagno-
sensor connector (M3} sis STEP 2.)
@ @l
R/W CHECK WATER TEMPERATURE SEN- No | Disconnect auto amp. har-
ﬂ SOR CIRCUIT BETWEEN WATER TEM- "| ness connector. il 2
PERATURE SENSOR AND AUTO AMP.
@ & L Disconnect water temperature sensor )
AHA184F| | harness connector. 540
E — Do approx. 5 volts exist between \‘Nater + Note
Water temperature (33 temperature sensor harness terminal — —= .
sensor connector K No. (¥} and body ground? Check circuit continuity LG
between water tempera-
% @ Yes ture sensor harness ter-
1 minal No.(®) and auto EG
tG"Y @ amp. harness terminal
™) No. &)
Auto amp. connector lﬁ G/Y Continuity should exist. FE
HPHHH OK
AT
RHA185F !
Water temperature CISCONNEGT E)l:connect auto amp. harness connec Replace auto amp. o0
sensor conneclor HS.

& (&) RA

i

w @] o
Note
R/W Check circuit continuity between water RA
Auto amp. connector (M75 l—‘l temperature sensor harness terminal
T | No.(® and auto amp. harness terminal BE
I No. 8 . Continuity should exist. b
RHA186F
CK

8T
CHECK WATER TEMPERATURE SEN- NG | Replace water tempera- B8
SOR. "} ture sensor, o

(Refer to Control Systermn Input Compo-
nents.) (HA-93) BT

OK
HA
Replace auto amp.
ElL
Note:
i the result is NG after checking circuit continuity, repair harness or conhec- 15
D.
tor. L=

HA-65 1053
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@ DISCONNECT (‘
A€ @)
Intake sensor
connector (Med)

RHA187F

(8]

LIofi]
G/W
B O
. MSCONMECT '

Auto amp connector ((475)
GIY ’

RHA188F|

Intake sensor
connector (Med)

[Hom]

Diagnostic Procedure 4
SYMPTOM:

Intake sensor circuit is open. (ovis indicated on

auto amp. as a result of conducting Self-diagnosis STEP 2.}

CHECK INTAKE SENSOR CIRCUIT
BETWEEN INTAKE SENSOR AND AUTO
AMP.

Disconnect intake sensor harness con-
nector.

Do approx. 5 volts exist between intake
sensor harness terminal No. (1} and
body ground?

No

Disconnect auto amp. har-

Yes

v

ness connector.

Y

Check circuit continuity
between intake sensor
harness terminal No. (1)
and auto amp. harness
terminal No. 5.

Continuity should exist.

Note

OK

L 4

Disconnect auto amp. harness connec-
tor.

HAE &

Intake sensor Auto amp. connectar

connector 1
CE TR T
(ma ERERN|{NS
G/W G/W

[Q]

RHA189F

5] '

Note

Check circuit continuity between intake
sensor harness terminal No. (2} and
auto amp. harness terminal No. @9 .
Continuity should exist.

OK

Replace auto amp.

CHECK INTAKE SENSOR.
(Refer to Control System Input Compo-
nents.) (HA-92)

NG

Replace intake sensor.

b

OK

Replace auto amp.

Note:

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

tor.

HA-66



TROUBLE DIAGNOSES

S
&

Sunload sensor

connector

l !
RS
- RHA190F

aRr
DISCONNEET
A€

Sunload sensor

connector
= iy
GIY B'II

Auto amp. connector i GIY

EANRRNE::

Diagnostic Procedure 5

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

CHECK SUNLOAD SENSOR CIRCUIT
BETWEEN SUNLOAD SENSOR AND
AUTO AMP.

Disconnect sunload sensor harness con-
nector.

Do approx. & volts exist between sun-
lcad sensor harness terminal No. (1

and body ground?

No
1 5

Disconnect auto amp. har-

Yes

v

ness connector.

b4

Note

Check circuit continuity
between sunload sensor
harness terminal No. (@
and auto amp. harness
terminal No. §& .
Continuity should exist.

OK

RHA191F

m DISCONNECT
Sunload sensor
connector (Me7) Bs.

i &)

@@

Auto amp. connector

OR

=il

3

RHA192F

Disconnect auto amp. harness connec-
tor.

Note

B ¥

Check circuit continuity between sun-
load sensor harness terminal No. (2
and auto amp. harness terminal No. &6 .
Continuity should exist.

oK

Replace auto amp.

CHECK SUNLOAD SENSOR.

NG

Replace sunload sensor.

L4

(Refer to Contral System fnput Compo-
nents.} (HA-92)

OK

Replace auto amp.

Note:

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

tor.

HA-67

1A

El

iy
()

I

gl

=)

/e
=]

o
=

EL
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TROUBLE DIAGNOSES

HAEE

Air mix door motor

connector
LR

H:H

PUW

Diagnostic Procedure 6

SYMPTOM: PBR circuit is open. (25 is indicated on auto amp.
as a result of conducting Self-diagnosis STEP 2.}

RHA193F,
E DISCONNECT

Air mix door motor R i
connector HS

[ 1o ] n

HESEIN (CE@)

PU:’W. @

e _ = Auto amp.

connector (478
PU/MW 1

N IEEENEENE
CHaT [T IXIK I

RHA194F

i i MASCOMNECT
Air mix doar molor

conneclor

[ O] ] .
=HE @E@
ov (O]
Auto amp. connector (475) [_l oY
] |
J i1 Bs
RHA195F
@ m DISCGNNECT
A€ &)
Air mix door motor
connector
fols
[ BT ]
BR/W
[ &
= RHA196F

Air mix door motor
connector

[ o s
[ <] ]

@ DISCONNECT
i 'E-'i}

Auto amp. connector @ . BR/W

i,

RHA197F

(0]

BR/W

CHECK PBR CIRCUIT BETWEEN PBR No »| Disconnect auto amp. har-
AND AUTO AMP, ness connector.
Disconnect air mix door motor harness
cannector.
Do approx. 5 volts exist between air mix E’
door mator harness terminal No. (3 and A Note
body ground? Check circuit continuity
¥ between air mix door
es .
motor harness terminal
No. (@ and auto amp. har-
ness terminal No, 42
Continuity should exist.
) JoK
Disconnect auto amp. harness connec- Replace auto amp.
tor.
l Note
Check circuit continuity between air mix
door motor harness terminal No. (@ and
auto amp. harness terminal No. §# .
Continuily should exist.
- lox
No

CHECK PBR CIRCUIT BETWEEN PEBR
AND AUTO AMP.

Recennect auto amp. harness connec-
tor.

Do approx. 5 volts exist between air mix
door motor harness terminal No.(8) and
body ground?

o | Disconnect auto amp. har-

Yes

ness connector.

v

Check circuit continuity
between air mix door
motar harness terminal
No.(8 and auto amp. har-
ness terminal No. & .
Continuity shoutld exist.

J,OK

Note

Replace autc amp.

CHECK PBR.
{Refer to Control System Qutput Compo-

NG

Replace air mix door

A

nents.) (HA-98)
lOK

Replace auto amp.

Note:

motor (PBR).

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

tor.

HA-68



TROUBLE DIAGNOSES

Diagnostic Procedure 7
m CASCONNECT N
E} (c[ga\ SYMPTOM: Thermal transmitter circuit is open. {z7is indicated
- ) on auto amp. as a result of conducting Self-diagnosis STEP 2.)
Thermal transmitter(353) AUTlO amp. connector Note e
IE' — CHECK THERMAL TRANSMITTER CIR-
LI 111 CUIT BETWEEN THERMAL TRANSMIT-
B LLITTBE Y || TER AND AUTO AMP. W
Disconnect thermal transmitter harness A
@ L/B connector and auto amp. harness con-
nector.
aHalgerf | Check circuit continuity between thermal EM
transmitter harness terminal No. (1) and
auto amp. harness terminal No. @).
Continuity should exist. LE
oK
¥
CHECK THERMAL TRANSMITTER. EQ
Refer to EL section.
OK
l FE
Replace auto amp.
AT
Note:
If the result is NG after checking circuit continuity, repair harness or connec-
lor. 2
BA
RA&
BiR
ST
RS
BT
EL
[T
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TROUBLE DIAGNOSES

A&

Ambient sensor
connector

@)

1
PU
RS,

RHA199F

B

Auto amp. connector m

o @
Q

Continuity should not exist.

OriSLONNELT

€

RHAQ15D

DISCONNECT

AE®

In-vehicle sensor

connector {(Ms7)

58

GY/R

D &y

)|

RHAZ00F

Auto amp. connector L@

G-
—— JT
R
GY/R

Contlnulty should not exist.

&

OISCONNECT

&

; ;

5

RHA917D

Diagnostic Procedure 8

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

CHECK AMBIENT SENSOR CIRCUIT No »| Discannect auto amp. har-
BETWEEN AMBIENT SENSOR AND ness conneclor.
AUTO AMP.
Disconnect ambient sensor harness con-
nector, E‘ Note
Do approx. 5 volts exist between ambi- — —
ent sensor harness terminal No.(d) and Check circuit continuily
body ground? between auto amp. har-

ness terminal No. 8 and

Yes body ground.
iox
Replace auto amp.
NG

CHECK AMBIENT SENSOCR.
(Refer to Controt System Input Compo-
nents.) (HA-91)

Replace ambient sensor.

J,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 SeH-diagnosis
STEP 2.)
CHECK IN-VEHICLE SENSOR CIRCUIT No o | Disconnect auto amp. har-
BETWEEN IN-VEHICLE SENSOR AND ness connector.

AUTO AMP.

Disconnect in-vehicle sensor harness
connector. E Note
Do approx. 5 volis exist between in-vehi- s T

cle sensor harness terminal No. (1) and Check circuit cantinuity
body ground? between auto amp. har-

ness terminal No. €8 and
Yes body ground.
Jok
Replace auto amp.
k J
NG

CHECK IN-VEHICLE SENSOR.
{Refer 1o Control System Input Compo-
nents.) (HA-90)

A

‘LOK

Replace auto amp.

Note:

Replace in-vehicle sen-
SOr.

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

tor short.

HA-70
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m CISGORNECT n
A & )
Water temperature sensor

connsctor

0

L1}

any

RHA201F

8]

Auto amp. connector

=L ==

H75

g

Continulty should not exist.

DISCONMECT

RHAZ19D

m DFSCONNEGT

A€ ()

intake sensor

connector

‘——— )

RHAZ02F

B

Auto amp. connector

_ IC:!@
[
Gw

2] | |

[
I

I

|

Continuity should not exist.

/)
S

MSCOYNECT

€

RRAZ21D

Diagnostic Procedure 10

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

sis STEP 2.)

| CHECK WATER TEMPERATURE SENSOR
CIRCUIT BETWEEN WATER TEMPERA-
TURE SENSOR AND AUTO AMP.
Disconnect water temperature sensor
harness connector.

Do approx. 5 volts exist between water
temperature sensor harness terminal
No.(i) and body ground?

No

. | Disconnect auto amp. har-

Yes

"| ness connector.

I

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

lOK

Replace auto amp. J

Note

{Refer to Control System Input Compo-

CHECK WATER TEMPERATURE SENSOR.

NG

Replace water tempera-

nents.) {HA-93)
lOK

] Replace auto amp.
Diagnostic Procedure 11

SYMPTOM: Intake sensor circuit is shorted. (-74is indicated on

ture sensor.

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

CHECK INTAKE SENSOR CIRCUIT
BETWEEN INTAKE SENSOR AND AUTO
AMP,

Disconnect intake sensor harness con-
nector.

Do approx. £ volis exist between intake
senser harness terminal No. () and
body ground?

No

.| Disconnect auto amp.

Yes

¥

harness connector.

El Note

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

lOK

Replace auto amp.

CHECK INTAKE SENSOR.
(Refer to Gontrol System Input Compo-

NG

Replace intake sensor.

Y

nenis.) (HA-92)
lOK

Replace auto amp.

Note:

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

tor short.

HA-71

&)

WA

e
¥

Za
Pty

=l
@

=
=]

0%
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TROUBLE DIAGNOSES

AE

Sunload sensor

connector

il

®

/)

RHAZ03F

Auto amp. connector (#s)

[
& I ]
LI 1 [ 34

OR

Continuity shouwid not exist.

HS.

MISGIMNELT

&

RHAB23D

Diagnostic Procedure 12

SYMPTOM: Sunload sensor circuit is shorted. (-75is indicated
on auto amp. as a result of conducting Seli-diagnosis STEP 2.)

CHECK SUNLOAD SENSOR CIRCUIT
BETWEEN SUNLCAD SENSOR AND
AUTO AMP.

Disconnect sunload sensor harness con-
nector.

Do approx. 5 volts exist between sun-
load sensor harness terminal No. (1)

and body ground?

No

Yes

¥

Disconnect auto amp. har-
ness connector.

E v

Note

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

oK

Replace auto amp.

CHECK SUNLCAD SENSCR.
{Refer to Control System Input Compo-
nenis.) {HA-B2)

NG

b4

OK

Replace auto amp.

Note:

Replace sunload sensor,

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

tor short.

HA-72



TROUBLE DIAGNOSES

Diagnostic Procedure 13

DISCONNECT
E'J‘] @@\ SYMPTOM: PBR circuit Is shorted. (-25ls Indicated on auto

Air mix door motor amp. as a resull of conducting Self-diagnosis STEP 2.}

connector (473 8l
%E} CHECK PBR CIRCUIT BETWEEN pBR | NO .| Bisconnect auto amp. har-
AND AUTO AMP. "| ness connector.
PUW Disconnect air mix door motor har- ]

I ! ness connector.
® Do approx. 5§ volts exist between air
RHA204F| | mix door motor harness terminal Y Note [=ilf
No.(® and body ground? Check circuit continuity
l[?] W DISCONNECT Yoo between auto amp. harness 1
l-l.s “ terminal No. @ and body i
Air mix door molor ground.
connhector OK EC
[Lo]=]
X T 8] v
BR/W CHECK PBR CIRCUIT BETWEEN PBR JF EE
n AND AUTO AMP. Replace auto amp.
@ Do approx. 5 volts exist between air
= mix door motor harness terminal No. BT
RHA0SFI L B) and body ground? No _ | Disconnect auto amp. har-
Asto amp mscuwm Yos | ness connector. -

connecior 76

12 ] ]; ;_ |>;< (ﬁi@} CHECK PBR. D Note [&
PUM {Refer to Control System Cutput Cam- Check circuit continuity
ponents.) (HA-98) between auto amp. harness —_—
\ g -
@ oK NG terminal No. €8 and body
4 ground.
Continuity should not exist.] OK B
SHABSGE v Y
[E Replace air mix door motor. Replace auto amp. a7
OISCONNELT h
Auto amp, connector .
Y
___I"EJ' i
T @ INSPECTION END ng
LT T A
Note: =
BR/W =N
I the result is NG after checking circuit continuity, repair harness or connec- i
b C tor short.
Continuity should
not exist.
) RHAQ27D
=
X
1061
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TROUBLE DIAGNOSES

Diagnostic Procedure 14
DISCONNECT
i@ @@ SYMPTOM: Thermal transmitter circuit is shorted. (-77is indi-
- ‘ cated on auto amp. as a result of conducting Self-diagnosis
Thermal transmitter(§8) Adto amp. connhector STEP 2.)
@ I{:H Note
HHHHA {| orecK THERMAL TRANSMITTER GIR-
L/B i CUIT BETWEEN THERMAL TRANSMIT-
B TER AND AUTO AMP.
@ Disconnect thermal transmitter harness
connector and auto amp. harness con-
RHAZOBF} | nector.

Check circuit continuity between thermal
transmitler harness terminal No. () and
auto amp. harness terminal No. .
Continuity should exist.

If OK, check harness for short.

lOK

CHECK THERMAL TRANSMITTER.
Refer to METER AND GAUGES in EL

section.
CK
Y
Repface auto amp.
Note:
If the result is NG after checking circuit continuity, repair harness or connec-
tor short.

1062 HA-74



TROUBLE DIAGNOSES

Diagnostic Procedure 15

Auto amp. m DISCONNECT
connector -
HS. SYMPTOM: Mode door motor does not operate normally.
Puwl  JRiG @- ) e Perform Self-diagnosis STEPS 1 to 4 before referring 1o the
=)l Self-diagnosis '@; following flow chart.
[ D<ald [ 1| STEP 4 Gl
RN EENEN
, @ NG -
R/B OR/L CHECK MODE DOOR MOTOR POSITION | Disconnect mode door
SWITCH. motor harness connector. Tl &
1. Set up code No. Y} in Self-diagnosis
STEP 4.
' 2. Disconnect auto amp. harness con-
= SHABYTE nector after turning ignition switch B ¥ Note  Ef]
OFF. o CHECK BODY GROUND
E 3. Check if continuity exists belwe_en ter- CIRCUIT FOR MODE
Y B H minal No. ) or &) of auto amp. har- DOOR MOTOR. LE
E} @[%\ ness connector and body ground. Does continuity exist
: 4, Using above procedure, check for con- between mode door
Mode door motor tinuity in any other mode, as indicated motor harness terminal
connector in chart. No. (¥ and body s
NI Condi- |__Terminal No._| Cont- ground?
LT DT Cods No. tion o) =] nuity Y
== a5 -
B ! | venT ® v o=
@ He B/L 1 ) Reconnect asto amp. har-
g3 B/L 2 an ness connector.
. 8 vy FiD 1 @ Body | .o AT
i AHA207F &) or @ or | 9round
4s FiD 2 @ l
DISCONNECT
Eé} @@\ yg | oer [B o Dor CHECK POWER SUPPLY i)
Hs. ) FOR MODE DOOR
MOTOR CONTROL CIR-
Mode door molor connector if OK, check harness for short. RO B
i OK Do approx. 5 volts exist F
PUW  JORIL between mode door
BT o0l v motor harness terminals
and body ground? 7
I INSPECTION END Y A
A "G Terminal No. Voltage
® o @ =
= 1 ® BR
RHA208F &) Body Approx,
@ ground 5V
® ST
Yes No 08
¥
Reconnect
mode door T
motor har-
ness con-
nector.
* 4
®
{Go to next page.) EL
Note:
If the result is No after checking clrcuit continulty, repair harness or connec- i
15X
tor.
1063
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TROUBLE DIAGNOSES

Diagnostic Procedure 15 (Cont’d)

m CONNE
Auta amp. connector (75) % e

Salf-diagnosis
STEP 4

T

®

® |

CHECK MODE DOOR MOTCR POSITION
SWITCH.

Set up Self-diagnosis STEP 4,

Measure voltage across auto amp. har-

l Note
T]heck circuit continuity
between each terminal on
auto amp. and on mode
door motor.

1064

HA-76

&A .
‘ ness terminals and body ground. Terminal No. Conti-
1 Ferminal Ne. P & nuity
RHASIDAL [ 5046 No. dC_t?"* @ P Auto | Mode door
nmon
@@ | &t @ amp. motor
Mode door meior Auto amp. Ty vENT] sv | sv | sv | ov &) 1] v
sonnector (M5 conneclor g2 Bif ov | 5v | 5v | 5v & @ s
PU/W i ORI i PUW ”ﬂfe 43 (B2 6V | 8 | OV | 5V | Body ® @
i =] yy [Foi| sv | ov | sv | sv |around @ ®
dJXl o]s | J23[24 T % { HG  |FoEfov [ ov | sV | av If OK, check harness for
4 ] 31§32
YE& DEF) ov | ov | ov | 5v short.
0v: Approx. OV
R/B R/G @ ra [ JorL BV: Approx. 5V lOK
’ NG oK
DISCONNECT "
LA C!' \ Replace auto amp.
H.S
Gl i / RHA398F
CHECK MODE
CONNECT DOOR MECHR‘
W e @@) NISM.
iS. Selt-diagnosis Refer to HA-87.
Auto amp. connector (e STEP 4 l
- r Note
LG"B' J~———l ® & CHECK FOR QUTPUT OF AUTO AMP. No ’_Check circuit continuity
- >
;s e~ Do approx. 10.5 volis exist between autc between auto amp. har-
3 amp. harness terminals No. ) and (3 ness terminat No. (3
oR when code No. is switched from " 4" (d) and mode door
& o to “"Y4¢ " or when code No. is switched motor harness terminal
— from " 4E "t Y17 No. @ (@)
Continuity should exist. If
Mode
door Terminal No. OK, check harness for
Code No. | motor VOI:?QE short.
opera- 3 0K
LG/B ﬁ tion ® ®
_":::Ji "f'S"'"f { VENT
EREANESERN| Hi-4e ) g | ® | ©
LLn3 |1 XX [« Approx.
NEF 10.5
on | e il - | e | @ ‘
. o O VENT
- Stop - - 0
RHAZ209F
Yes
DISCONNECT
'ﬁ? @@ ¥
HS.
Replace mode door motor. Replace auto amp.
Mode door motor Auto amp.
connector connector
Tlollz | T—Tt Note:
{ { I13§IL‘ L] M If the result is NG after checking circuit continuity, repair harness or connec-
f = tor.
ORI LG/
E 0OR LG/B
1
1
)
Rt * SHABOSE



TROUBLE DIAGNOSES

ks door metor Diagnostic Procedure 16
connector
57 ] 2 oisconmecT SYMPTOM: Intake door motor does not operate normally.
&1 'ﬂ Eé) e Perform Seli-diagnosis STEPS 1, 2 and 4 before referring
1o the following flow charl. o
8R
=\ D O CHECK POWER SUPPLY FOR INTAKE No .| Check power supply cir- L
Ci@ DOOR MOTOR. " cuit and 10A fuse (No.&5_ , ]
Disconnect intake door motor harness located in the fuse block).
connector. Refer to EL section ("‘Wir-
;HA934D Do approx. 12 volis exist between intake ing Diagram"”, "POWER &Y
door motor harness terminal No. (1) and SUPPLY ROUTING). o
IE body ground?
@ CoMpECT Yes LG
H.S. (c'@) A4
Auto amp. connector Reconnect intake door motor harness T
I { connector. S
[TTTIT Tel71&] Self-diagnosis
LDV T BT STEP 4 _
B FE
SRl CHECK FOR OUTPUT OF AUTO AMP. | NG | bisconnect auto amp. and
=) = D Set up Self-diagnosis STEP 4. intake door motor har- -
& = Measure voltage across auto amp. har- ness connectors. A
RHAZ10F] :
ness terminals and body ground.
®p
DICONNEDT Termina! No. | Gondi- [Vottage C
& @ il o e 0 N B
HS. . y!uyp 0 Check circuit continuity )
Auto amp. connector Intake door mator | “"orper | ® REC 00— between each terminal on =
] connector 93 20% 0 auto amp. and on intake
1L LelEl L] Blo 2] Sy @ | Body | o 7 door motor.
0 Y PIAETEAR ground =)
4y, 4S, 0 I I
g g-% [and Lf& @ FRE armina 0.
% * @ % Other 12 @ =) Contli- _
o - OV: Approx. OV Auto tntake nuity BR
o 12V: Approx. 12V door
RHAZ11F] amp. | motor
@ 2
OK o | @ | ve | T
® @
T
If OK, check harness for S
short.
0K BT
L 4
INSPECTION END
(Go to next page.) EL
Note: ﬂm\w
1LY
If the result is NG after checking circuit continuity, repair harness or connec- S

for.

HA-77 1065



TROUBLE DIAGNOSES

Auto amp. connector (M5

1

CH

OR/W R

RHA212F

Diagnostic Procedure 16 (Cont’d)

&

4

Reconnect intake door motor harnass
connector.

m A 4

1066

CHECK INTAKE DOOR MOTOR.

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

Then, after connecting aute amp. har-
ness terminal No. (8 and body ground
with a jumper cable: Does intake door
move o “FRE” position?

No

Yes

Replace auto amp.

HA-78

Replace intake door
motor.




TROUBLE DIAGNOSES

Diagnostic Procedure 17
SYMPTOM: Air mix door motor does not operate normally.
Emj (G@\ e Perform Sclf-diagnosis STEPS 1, 2 and 4 before referring
Hs. ) to the following flow chart.
Air mix door motor Gi
connector Self-diagnosis IS PBER OPERATING NCRMALLY? No .| CHECK PBR CIRCUIT.
5 o STEP 4 Refer to Self-diagnoses STEP 2. | Go to Diagnostic Proce- ;
L4, Ves dure 6 or 13. A&
L
o443 + EY
CHECK FOR OUTPUT OF AUTO AMP. | No | Disconnect auto amp. and
SRS Set up Self-diagnosis STEP 4. " | air mix door motor har- -
When code No. is switched from "'yg "' ness connectors. L\@'
te ‘42" or when code No. is switched
Tol] fram Lf!;'. to "'yt Po a.pprox. 10.5 EC
AN 1] volts exist between air mix door motor -
L G harness terminals No. (3} and &7 E]
YL ! ] Note -
Air mix Check circuit continuity FE
code | door | TErminal No. Voltage between auto amp. har-
No. | opera- v ness terminal No. (8 o
® S tion @ @ { 49 ) and air mix door Al
RHA213F
= ”53—’ C":’t ® o motor harness lerminal
E — Ho Approx.
% No. (D ( @ ). =t}
Jh — | Hot — 10.5 -
c Air mix door motor ! Cold = & Continuity §hould exist.
Auto amp. connector connector - Stop — _ 0 If OK, check harness for
1 short. SR
[ t}ﬂl__ Yes OK
G 20
L \d RA
@ Replace auto amp.
RHAZ14F
Y 57
Replace air mix door motor.
Nole: RS
It the result is NG after checking clrcult continulty, repair harness or connec-
for. BT
HA
EL
19X

HA-79 1067



TROUBLE DIAGNOSES

A€ &

Fan control amp.
connector

E

Diagnostic Procedure 18

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

e Perform Preliminary Check 5 before referring to the follow-

ing flow chart.

connector connector
" =
2 I
uB
L/B

[a]

RHAZ1gF

1068

Note:

D)
CHECK POWER SUPPLY FOR FAN No . | CHECK POWER SUPPLY
CONTROL AMP. "} FOR BLOWER MOTOR.
@ & Disconnect fan control amp. harness Disconnect blower motor
= RuA245F| | connector, harness connector.
Do approx. 12 volts exist between fan Do approx. 12 volts exist
E SCoNNECT contrel amp. harness terminal No. (D between blower motor har-
] Gﬁ} @ and body ground? ness terminal No. (1) and
H.S. body ground?
Fan contrel amp. Yes N
connector B Yes l °
qi Note Check power sup-
CHECK BODY GROUND CIRCUIT FOR ply circuit and
o FAN CONTROL AMP. 15A fuses (No.
IE Does continuity exist between fan con- and (8] ,
trot amp. harness terminal No. (3 located in the
- and body ground? fuse block.
= Refer to EL sec-
RHA216F Yes tion {*'Wiring
Diagram',
= commEgT "POWER SUPPLY
) Y ROUTING").
A€ & | >
Self-diagnosis
Fan control . =
connector p STEP 4 Reconnect fan control amp. harness E Y — — Note
- connector. Check circuit continuity
Egj between biower motor har-
i e ness terminal No. (3 and
GY/L fan control amp. harness
terminal No. (7).
Continuity should exist.
@ ¥
= 1 K OK, check harness for
" RHA2ITF short.
OK
m m MECONNECT ( ] v l
HS. G@ (i@ CHECK FOR QUTPUT OF AUTO AMP. CHECK BLOWER MOTOR.
Blower motor Set up Self-diagnosis STEP 4. (Refer to Electrical Compo-
connector Measure voltage across fan control nents Inspection.) (HA-88)
3 amp. harness terminal No. (2@ and ,
body ground. NG
G/B
inal No,
Code No. Termina) No Voltage
© @ &) Replace blower motor.
Bod A .
T Yiouz { @ | | PP
RHA218F d NG
|— — &) (Go to next page.}
DISCONNECT i OK
<) ¥
A€ &
b Replace fan control amp.
Blower motor Fan control amp.

if the result is NG or No after checking circuit continuity, repair harness or

connector.

HA-80



TROUBLE DIAGNOSES

i
HS.

Fan control amp.
connector

GY/L

& G

connactor

[

H e b

GY/L

Auto amp

RHA2Z20F|

DISCOMNECT

@
@

!

~ SHAGQ9E

Auto amp. connector (M76)

HAE

G

!

T SHA7ODE

(]

Blower motor

Auto amp. connector

Diagnostic Procedure 18 (Cont'd)

®

!

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

Note

Check circuit continuity between auto
amp. harness terminal No. d5 and fan
control amp. harness terminal No. (@ .
Continuity should exist.

If OK, check harness for short.

lOK

CHECK FAN FEED BACK CIRCUIT. No N Check power supply cir-
Do approx. 12 volts exist between auto | cuit and 15A fuses (No.
amp. harness terminal No. (8 and body and , located in
ground? the fuse block).
Yes Refer.to EL section (“Wir-
ing Diagram'’, “POWER
SUPPLY ROUTING'').
Do approx. 12 volts exist between auto | No R n Note
amp. harness terminal No. 4§ and body | Check circuit continuity
ground? between blower motor
Yos harness terminal No. (2
and auto amp. harness
terminal No. .
Continuity should exist,
If OK, check harness for
short.
A 4
Ne | Check power supply cir-

CHECK POWER SUPPLY FOR HI RELAY.
Do approx. 12 volts exist between Hi

¥

Hi relay

BR

connector @ . OISCONNECT
|FE e

RHAZ42D

connector (468) = relay harness terminals No.(d) , (3 and
HEEEEEEEEE body ground?
E@J O L e 19 yo |
Yes
VB L/B
@ (Go to next page.)
SHATOME

Note:

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

tor.

HA-81

cuit and 10A, 15A fuses
(No. , and@,
located in the fuse block).
Refer to EL section {""Wir-
ing Diagram”, "POWER
SUPPLY ROUTING").

)
=}

=

“il
=
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TROUBLE DIAGNOSES

L

L

'

Hi refay

:‘| connector (fE7)

IT-;[T"
F H.S.

DISCONMECT

°

(]

Diagnostic Procedure 18 (Cont’d)

®

l Note

CHECK BODY GROUND CIRCUIT FOR HI
RELAY.

Does continuity exist between Hi relay
harness terminal No.(® and body
ground?

A 4

Replace blower motor.

Note:

RHA943D Yes
L4
Hi refay I CHECK Hi RELAY AFTER DISCONNECT- |NG | Replace Hi relay.
gonnhector % 9 @ ING IT. ”
(Refer to Electrical Components Inspec-
Self-diagnosis tion.) (HA-86)
/o STEP 4 oK
= v
Reconnect Hi relay.
g
Y
- RHAS44D| | CHECK FOR QUTLET OF AUTO AMP. NG | Disconnect Hi relay and
Set up Seli-diagnosis STEP 4. auto amp. harness con-
i) o @. ) Measure voltage across Hi relay har- nectors.
H.S. li)a! ness terminal No. (2 and body ground.
Hi relay Auto amp. connector (M76)
connector f Code No. Terminal No. Voltage
= EREREREELE @ E) ¥ Nole
Less than
2 Bod i i inui
[ ] on gE @ o Yd approx. Check CfFCEJIt continuity
—Na/on groun 1.5¢ between Hi relay harness
@ terminal No. (@ and auto
) 0K :mp. harness terminal
RHA221F 0. @.

| Continuity should exist.
If OK, check harness for
short.

oK

4
Replace auto amp.

If the result is NG or No after checking circuit continuity, repair harness or

connector.

HA-82



TROUBLE DIAGNOSES

e Diagnostic Procedure 19
s E:"] SYMPTOM: Magnet clutch does not engage after performing
Compressor Preliminary Check 6.
connector e Perform Preliminary Check 6 before referring io the flow A
1
@ Self-diagnosis chart.
on STEP 4
(Code No.41) 1T oiECK POWER SUPPLY FOR COM- No | Disconnect A/C relay har- | A
f}ﬁ PRESSOR. " | ness cennector,
@ & —% 1. Disconnect compressor harness con- .
= RHAZ22F] nector, l ER
E 2. Set up code No.4 ! in Seli-diagnosis B Note
5 DISCONNECT STEP 4. Check circuit continuity .
s ire| 3. Do approx. 12 valts exist between between A/C relay har- L
A/C elay Ks. compressor harness terminal No. (3) ness terminal No. @) and
Compressor and body ground? compressor harness ter- =
connector (E57) connector . minal No. ) El
es TN
1 & Continuity should exist.
OR if OK, check harness for [FE
@ short.
) Ll oK AT
RHA225F Check magnet cluitch.
C A/C relay o
- — connector NG p@
i 1 l oh DISCONNECT !
5 15 Eé__:] l@ Replace magnet cluich.
! _ FA
Lo/ Turn ignition switch OFF to cancel Self- P .
O O diagnosis STEP 4. * (¥
| ' BR
RHAR47DF| | CHECK POWER SUPPLY FCR A/C No L Check power supply cir-
RELAY. "1 cuit and 10A fuse (No.
) . &7
Disconnect A/C relay. !E , lecated in the fuse =
Do approx. 12 volts exist between A/C block).
relay harness terminal No. (1), (8 and Refer to EL section ("Wir- S
body ground? ing Diagram"', "POWER e
lYes SUPPLY ROUTING").
BT
CHECK A/C RELAY AFTER DISCON- NG | Replace A/C relay.
NECTING IT. "
{Refer to Electrical Components Inspec- HA
tion.) (HA-86)
OK
v EL
Reconnect A/C relay.
| 10
®
(Go to next page.)
Note:
If the result is NG afler checking circuit continuity, repair harness or connec-
lor.

HA-83 1071
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TROUBLE DIAGNOSES

Triple-pressure
switch cennector

ap
2y

R/B

RHAZ24F

Diagnostic Procedure 19 (Cont’d)

®

A/C relay Triple-pressure switch
connector (Es7) connector (Ez4)

F DISCONNECT
A€M AT

[Q]

&

m CONNECT
[ Ecw  |o|connecon)| E:‘]

12 ECM (ECCS control
module) connector

X

LG/OR

For terminal arrangement,
refer to foldout page.

=)

HS. (E=Y iBiCONNECTORII

Triple-pressure switch 12
connector ECM (ECCS control

~ SHATOZE

For terminal arrangement,

refer to foldout page.
DISCONNECT

module) connector §LG/OR
@5@ LG/OR @
RHAZ26F

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 triple-
pressure switch and A/C pressure
switch harness terminal No. (3 and
body ground?

Yes

Y

No

Disconnect A/C relay har-
ness connector.

y

Note

Check circuit continuity
between A/C relay har-
ness terminal No. (@ and
triple-pressure switch har-
ness terminal No.(3) .
Continuity should exist.

If OK, check harness for
short.

CHECK TRIPLE-PRESSURE SWITCH.
(Refer to Etectrical Components Inspec-

NG

Replace triple-pressure

tion.) (HA-86)
lOK

Reconnect triple-pressure switch har-
ness connector.

y

switch.

Note

CHECK COQIL SIDE CIRCUIT OF A/C
RELAY.

Do approx. 12 volls 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.

Y

(Go to next page)

Note:

between triple-pressure
switch harness terminal
No.(@ and ECM (ECCS
contrel module) harness
terminat No. (2 .
Continuity should exist.
If OK, check harness for
short.

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

tor.
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TROUBLE DIAGNOSES

comeer
€

[ Ecm |o|connecToR]|

ECM (ECCS 21
conirol module)

connector R/B

9

For terminal arrangement,
refer to foldout page.

RHAZ227F

U]

CONNEGT

@®

HS.
Auto amp. connector (76}

s=ll

Ll

R/B

() |

EBH

g

RHAZ28F

U

MSCONNELT

ECM (ECCS
control module)
connector

=

ECM

[of connector])

HS.
Auto amp. connector (176

=
R

fre

[@]

- 21

R/B

&

RHA229F

Diagnostic Procedure 1 9 (Cont’d)

l

CHECK COIL SIDE CIRCUIT OF No

hd

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

J Yes
r

Disconnect auto amp. harness
connector.

o

CHECK ECM (ECCS CONTROL
MODULE).
(Refer io EC section.)

Note

CHECK AUTO AMP. CIRCUIT

No

BETWEEN ECM (ECCS CONTROL
MODULE) AND AUTO AMP.

Do approx. 8 to 9 volts exist
between auto amp. harness ter-
minal No.d® and body ground?

Check circuit continuity between
auto amp. harness terminal No.
d9 and ECM (ECCS control mod-
ule) harness terminal No. 0.
Continulty should exist.

If OK, check harness for short.

Yes

Replace auto amp.

Note:

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

tor.

Diagnostic Procedure 20

SYMPTOM: Self-diagnosis cannot be performed.

CHECK MAIN POWER SUPPLY AND
GROUND CIRCUIT FOR AUTQO AMP,
(Refer to page HA-62.)

NG | Repair Main Power Sup-

ply and Ground Cirguit.

OK

Replace auto amp.

HA-85

il
<3

i
Ty
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TROUBLE DIAGNOSES

%Trple-pressure7

RHA311F

[y
-
S
\Blower motor
P

Electrical Components Inspection
TRIPLE-PRESSURE SWITCH

. High-pressure side i
Termi- 9h-p ure side fine Opera- Conti-
nals pressure ti it
on nul
KPa (kg/cm?, psi) uy
Increasing to
157 - 226 ON Exist
Low- (1.6 - 2.3, 23 - 33)
pressure | (O - @
; Decreasing to
side
152.0 - 201.0 oFr | Doss ';Ot
(1.55 - 2.05, 22.0 - 29.2) exis
Increasing to
. 1,422 - 1,618 ON Exist
Medium- (145 - 16.5, 206 - 235)
pressure | & - (3
P Decreasing to
side
1,206 - 1,618 oFF | Poes "t‘m
(12.5 - 16.5, 178 - 235) exis
Decreasing to
_ 1,863 - 2,256 ON Exist
High- (19 - 23, 270 - 327)
pressure | A - (@
) Increasing to
side )
2,452 - 2,844 OFF oes :‘Ot
X1
(25 - 29, 356 - 412) exis

* For cooling fan motor operation.

A/C RELAY, CONDENSER FAN RELAYS AND BLOWER

HIGH RELAY
Check continuity between terminals @ and &;.
Conditions Continuity
12V direct current supply
. = Yes
between terminals (1) and (2).
No current supply No

If N.G., replace relay.

BLOWER MOTOR

Confirm smooth rotation of the blower motor.

e -Ensure that there are no foreign particles inside the intake

unit.

HA-86



TROUBLE DIAGNOSES

Control Linkage Adjustment
MODE DOOR
i. Install mode door motor on heater unit and connect it to
body harness. @
2. Set up code No. yyin 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
Ne. yito 4ys by pushing (o] (DEF) button.
E
! ) i
Hi | Y42 | 43 54| 45 46
VENT B/L1 B/1.2 F/D1 F/D2 DEF LS
EC
Mode docr
motor .
FE
RHA328B i
AIR MIX DOOR o
1. Instai! air mix door motor on heater unit and connect it to
body harness.
2. Set up code No. y!in Self-diaghosis STEP 4. )
3. Mecve air mix door lever by hand and hold it at fuli cold
posttion.
4. Afttach air mix door lever to rod holder. B
5. Check air mix door operates properly when changing code
No. 4to 4g by pushing @ (DEF) button.
i [ | ] ity (N ) ]
Yl M2 43 MY 45| Y6
&
Full Cald Full Hot
Air mix door P‘&S
moter i
RHA329B

IEiE

HA-87 1075
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TROUBLE DIAGNOSES

RHA330B

Control Linkage Adjustment (Cont’d)

INTAKE DOOR
Install intake door motor on intake unit and connect it to

1.

S S

body harness.

Set up code No. v in Self-diagnecsis STEP 4.
Move intake door link by hand and hold it at REC position.

Attach intake door lever to rod holder.

Check intake door operates properly when changing code

No. yto 45 by pushing O {DEF) button.

RE

43

94

45

HG

REGC

20% FRE

FRE

HA-88



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
refationship of these components is shown in the diagram

below: Gi
Control unit
® Set temperature control i},ﬁ
(Potentio temperature control}
® AUTO button .
® ECON button |, %5
& Blower button 4~‘b[ Mode door motor —’—-A—DI Ventilator door —[
® Recircufation button
® Mode button I Floot door ] G
® Defroster button
® Ambient button o
4" Defroster door ’ [EL
[ Amblent sensor |—> Automatic
amplifier Air mix docr meotor ~—>| Air mix door 1 | ==
In-vehicle sensor }-—‘m—b (Micro- - i
computer) PBR (Potentic |
Balance Resistor} 1
| Sunload sensor ’—b built-in air mix dcor ET
N motor l Air mix door 2 ‘
Intake sansor ‘—D
i
—DI Intake dogr motor }—#| Intake door |
Water temperature
sensor 4>I Fan control amplifier ’———‘b| Blower motor I i
Combination meter e e
. Compressor *1: Mechanically linked T4
¢ Temp. gauge {Magneat clutch) ’
® Speedometer
SHAT04E
_ | Control System Input Components ST
j T
-_VJ (l ] e _I:’JJ CONTROL UNIT
2/’ aEnFIEINEIS) By means of multipiex communication, the control unit signals 75
Control unit to the auto amp. the switch position and display mode.
UL ]\ .

R gﬂt e

RHAB72D

[EL

POTENTIO TEMPERATURE CONTROL (PTC)

The PTC is built intc the auto 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- |0y
Eum ceond ope | AuTOECON o, W ;J ature range by pushing the temperature switch (@9 (HOT) or

{888~ € (coLb).
CED (yep]s |l
PTC
RHAB73D

HA-89 1077



SYSTEM DESCRIPTION

| \ A I —
A RHA3328

In-vehicle
[2{1] sensor

RHAZ31F

RHAZ3EB

1078

Control System input Components (Cont’d)

IN-VEHICLE SENSOR

The in-vehicle sensor is attached 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
amplifier.

After disconnecting in-vehicle sensor harness connector, mea-
sure resistance between terminals (1) and @ at sensor har-
ness side, using the table below.

Tempearature °C (°F) Resistance k(}
-35 (~31) 38.57
—30 (-22) 28.84
—25 (=13} 21.83
—20 (-4) 16.72

-15 (5) 12.95
—10 {14} 10.14
-5 (23) 8.02
0 (32) .41
5 {41) 517
10 (50} 421
15 (59) 3.46
20 (68) 2.87
25 (77) 2.41
30 (88) 2.03
35 {95) 1.73
40 (104) 1.49
45 (113) 1.29
50 (122) 1.13
55 (131) 0.99
50 (140} 0.88
55 {149) 0.79
ASPIRATOR

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

HA-90



SYSTEM DESCRIPTION

*pirator i Aspirator duct

< Heater unit case
RHA482A

— :Ambiem sensor

Control System Input Components (Cont’d)

AMBIENT SENSOR
The ambient sensor is attached in front of the driver's side LG
condenser. It detects ambient temperature and converts it into
a resistance value which is then input to the auto ampiifier.

. . . ’g@
Alter disconnecting ambient sensor harness connector, mea- =
sure resistance between terminals I and @ at sensor har-
- ness side, using the table below. =
Temperature °C (°F) Resistance k{2
_— T mes
] -35 (=31} 38.35 &7
RHAS88C
-30 (-22) 28.62
—25 (-13) 21.61 Elw)
—20 {(-4) 16.50
@) Ambient
sensor -15 (6} 12.73 e
2 -10 (14) 9.92
-5 (23) 7.80 B
0 {32) 6.19
5 (4 4.95
i A
10 (50) 3.99
/
15 (59 3.24
0 i 57
TS. 20 (68) 2.85
biscohkseT 25 (77) 219
30 {86} 1.81 e
, @ 35 {95) 1.51
R 40 (104) 127 i |
45 {113) 1.07
50 {122} 0.91
RHA230F 55 {131) 0.77
60 (140) 0.66 EL
65 (149) 0.57

(o

HA-91 1079



SYSTEM DESCRIPTION
Control System Input Components (Cont’d)

SUNLOAD SENSOR
The sunlcad sensor is located on the right defroster griile. It

Mé detects sunload entering through windshield by means of a

photo diode. The sensor converts the sunlead into a current
value which is then input to the auto amplifier.

RHA33EB

Measure voltage between terminals ¢ and 8 at vehicle har-
ness side, using the table below.

Input current Output voltage
mA v
0 5.0
0.1 4.1
0.2 3.1
0.3 22
0.4 1.3
Sunload 0.5 04

Sansor
e When checking sunioad sensor, select a place where sun
shines directly on it.

/Y
RRRREREE SR

CONNECT Auto amplifier
connector
oR
D

RHA232F

"

L);ﬁt' 14/7ﬂ_|" O\ —— INTAKE SENSOR
s “’ﬁwﬁzﬁ/ The intake sensor is located on the cooling unit. It converts
= — " % . temperature of air after it passes through the evaporator into a

resistance value. The value is then input to the auto amplifier.

|

RHA340B

1080 HA-92



SYSTEM DESCRIPTION

Intake
sensor

RHAZ233F

Control System Input Components (Cont’d)

After disconnecting intake sensor harness connector, measure
resistance between terminals @) and @& at sensor harness
side, using the table below.

Temperature °C (°F) Resistance k2
-35 (-31) 38.35
-30 (-22) 28.62
-25 (-13) 21.61
-20 {(~4) 16.50

-15 (5} 12.73
—10 (14) 9.92
-5 {23) 7.80
0 (32) 6.19
5 (41) 4.95
10 (50} 3.99
15 {58} 3.24
20 (68) 2.65
25 (77) 2.19
30 (86) 1.81
35 (95) 1.51
40 {104) 1.27
45 (113) 1.07
50 (122) 0.91
55 (131) 0.77
60 (140) 0.66
65 (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.

(&

M2,

EW

EC

HA-93 1081



SYSTEM DESCRIPTION

Water

[ ]
temperalure
sensor

RHAZ234F

RHAB74D

Control System Input Components {Cont'd)

After discennecting water temperature sensor harness
connector, measure resistance between terminals IO and @2
at sensor harness side, using table below.

Temperature “C (°F) Resistance k{}
0 (32) 3.99
5 {41) 317
10 (50) 2.54
15 {59) 2.05
20 (88) 1.67
25 (77) 1.36
30 (88) 1.12
36 (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 (176) 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 doocr
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 CGontrol (PTC)
are directly entered into auto amplifier.

Self-diagnostic functions are also built into auto amplifier to
provide guick 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.
1082
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SYSTEM DESCRIPTION
Control System Automatic Amplifier (Auto amp.)
(Cont’d)

SUNLOAD INPUT PROCESS
The aute 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 operaticn due to small or quick

variations in detected sunload.

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 sunload over a period of time. As a result, the effect of sunioad does not Y
cause any change in the ATC system operation. On the other hand, shortly after entering a long tunnel,

the system will recognize the change in sunload, and the system will react accordingly. W

Control System Ouiput Components
INTAKE DOOR CONTROL

Components parts .
Intake door control system components are: =
1) Auto amplifier

2) Intake door motor £
3) PBR

4) In-vehicle sensor

5) Ambient sensor AT

6) Sunload sensor

7) Intake sensor B
8) Control unit (PTG, AUTO, ECON, DEF, REC buttons) Ph

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

@ IGN

C PBR )7 .
Auto amplifier

j=is)
=

in-vehicle sensor

Intake sensor

Input Micro-

-
i |

I
! |
}_,__>' t
| I
I I
P |
' |
|' signal computer !
: [ ;
}_._,’ |'
' T
! |
I I
| |
I i
A

Sunload sensar process [—
Output

signal
al process

switch

Ambient sensor

|
|
!
|
I
1
!
!
i
: Position
1
i
!
T
1
T
|
1

Controi unit
PTC

AUTO button
ECON button
REC button
DEF button
CFF button

Intake docr motor =
el

Y AN Y

RHAD07DC
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SYSTEM DESCRIPTION

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

Example:

® Temperature setting is set at 25°C (77°F) under nc sunload condition when ambient and in-vehicle temperature are 35°C (95°F).
Intake door is set automatically at REC pasition to make in-vehicle temperature cool down efficiently,

® In-vehicle temperature will lower and when 30°C (B6°F) is reached, intake door will shift 10 20% FRE position.

® In the state when in-vehicle temperature reaches the objective temperature 25°C {77°F), intake door is set at FRE position.

| ‘ Condition:
I PTC 25°C (77°F)
i
i —mu- Without sunload
1
1 ===~ With sunload
w Amg, 0.768 KW (660 kcal/h, 2619 BTU/h)/m’
wi w Sy P {0.0713 kW (61.31 kcal/h, 243.3 BTU/h)/sq fi]
r M0e,
a,

il

o i L

- T
i)

T
Tl o

!

I

I

1 1 | | L

Intake door mode 25 30 as 40

77 (86) (95) (104)
In-vehicie temperature °C {°F}

RHA473DA

INTAKE DOOR MOTOR
The intake door 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.

Intake door motor operation

Terminal No. Intake door Direction of lever
@ a operalion rotation
Move to REC
@ @ o
position
Move to 20% Counter-
@ @ S .
FRE position clockwise
Move to FRE
) @ o
position

RHAZ236F

HA-96



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 r
2} Air mix door motor (PBR) 6) Intake sensor Gl
3} In-vehicle sensor 7} Control unit (PTC)

System operation il
Temperature set by Potentio Temperature Control (PTC) is compensated through setting temperature
correction circuit to determine target temperature. =

Auto amplifier will operate air mix door 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). LC
Auto amp.
' EC
I =
| J I
I | Air mix door
| * | metor FE
i | rf————n
C In-vehicle sensor )—l—b — bl |
P [Input o | AT
. signal Micro- ]
( Ambient sensor ) f process computer : : :
|
| !
Q Intake sensor )——{-—» - : I | 2}
| Output } : :
( Sunload sensor )—|—. . sighal | [ |
| process Py i EA&
[ L ¢ P i
Control unit | Tgmperature setling | 1 )
- PTG | correction | S Jd A
|
! [
' {
e e ——————— - Bl
RHADB7DA
" f=d
Air mix door control specification ST
Condition:
~ PTC 25°C (77°F) . =]
N Intake temperature !
—— load
109G (50°F) Without sunlo
~ -=-- With sunload 5
?0(\,) 0.768 kW (660 kcal/h, 2,619 BTU/h)/m’ BT
[0.0713 kKW {61.31 kcal/h, 243.3 BTU/h)/sq ft)
; Infake M =TTt e m— e
| temperature
0°C (32°F) | EL
|
Position & E ________
! -
\ l I[BYS
Air mix door 15 20 25 30 35 40
Full hot opening posttion (59) {8} an (86) (95) (104)
position Full cold in-vehicle temperature °C (°F)
Example: pasition
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).
Air mix door is initially automatically set in fult cold position. ‘ o ) .
® Within some period, in-vehicle temperature will lower towards the target temperature. Then the air mix door pasition will shift
incrementally towards the hot side and finally stay in this position (&) [if intake temperature is 10°C (50°F))].
Air mix door cpening position is always fed back to aute amplifier by PBR built-in air mix door motor. RHA4TSDA
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SYSTEM DESCRIPTION

Control System Output Components (Cont’d)

AIR MIX DOOR MOTOR

The air mix door motor is attached to the heater unit. It rotates
so that the air mix door is opened to a position set by the auto
amplifier. Motor rotation is then conveyed through a shaft and
air mix door position is then fed back to the auto amplifier by
PBR built-in air mix door motor.

Air mix door motor operation

Terminal No.

Air mix door cperation

Direction of lever move-

@ @ ment
Clockwise
[ @ ] =2 COLD -» HOT
¢ © {Downward)
HNER
- - STOP STOP
1 G o o HOT — COLD Counterclockwise
(Upward)
(Cold side) (Hot side)
PBR
RHA236F
Characteristic of PBR
— 3.0
o=
X § _ 25t
o Eﬁ
e g 2.0+
5 g g5}
o S0
Q@ .- @
S 2= 10f
s o E
3205
o
U " i L i
coLD 10° 20° 30° 40° 50° 54.5° 4oT
Air mix door opening degree  pyag/iDC
PBR
Measure voltage between terminals & and (2 at vehicle har-
ness side.
Afr I'ﬂl)( door motor
o [5
B W)
l HS.
CONHECT
1P &
RHAZ37F
HA-98



SYSTEM DESCRIPTION
Control System Output Components (Cont’d)

B ‘ Ignition switch: ON
a0t | e Ensure tester pointer deflects smoothly when PTC is moved
= i from 18°C (65°F) to 32°C {85°F) and vice versa.
o 3.0}
8 ; =
5 20f Gl
1.0}
0 : A
Full cold Full hot Il
Air mix door opening angle
PBR specification SHASS4E EM

OUTLET DOOR CONTROL

Component parts Le
Qutlet door control system components are:

e
1) Auto amplifier 5) Ambient sensor =t
2) Mode door motor 6) Sunload sensor
3) PBR 7) Intake sensor =5
4) In-vehicle sensor ~ 8) Control unit

(PTC and AUTO, ECON, MODE, DEF buttons)
AT

System operation

The auto amplifier computes the air outlet conditions according to the ambient temperature and the [P
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 FOQT/DEF, the actual outlet will be either F/D1 or F/D2. FA
The selection depends on the target temperature and the ambient temperature.

( PBR }——— Auto amp.

r——

1
| T,
l 1 ! Mode door motor EE
| ! ——ss == bl
|
C In-vehicle sensor )—-‘-—’ ™ : | :
| &
| Qutput | I I| ST
( Intake sensor )—|—~ Input —! signal | | I
| signal process I | |
I ] I
C Sunicad sensor )——|> process - TI } | @S
[ Micro- | 1] . :
meient temperature sensor)—lb ~| computer | 1 Position switch |
| A | BT
| [ Y | i |
Control unit i ! 11 |
e PTC [ l ' |
® AUTO button | ) |
® ECON button | | : :
® MODE button | - t ' i
& DEF button } | G 1 EL
j —_—

RHA03DD | [OK
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SYSTEM DESCRIPTION
Control System Quiput Components (Cont’d)

MODE DOOR MOTOR

The mode door motor is attached to the heater unit. It rotates

4 so that air is discharged from ovtlet set by the autc amplifier.
/‘/\ Motor rotation is conveyed to a link which activates the mode
door.

~ p Mode door motor operation

Maode (;:!oor motor

Terminal No. . Direction of side link
i Mode door operation .
‘ @ @ rotation
RHA238F

R @® =] VENT - DEF Counterclockwise
— - STOP STOP
e (&3] DEF — VENT Clockwise

AUTO j
1 2 AMP.

'VENT \ % / DEF

MODE 5]
DOCR i |pOSITION |—+5
MOTOR i swiTcH =
i ! & Current flows as indicatad by the arrow.
"""“"J" """""" : motor actuates as indicated by the words,
7 RHAS61DA

Outlet door control specification

Condition:
, PTC 25°C (77°F)
: — Without sunload
al 4‘7’6,;5, -=--- With sunload ‘
il o 0.768 KW (660 keal/h, 2,618 BTU/h)/m
: [0.0713 kW (61.31 kcal/h, 2433 BTU/h)/sq ft]
o
r
o fad
™
rJ
I
=
Z|
ur
>1
1
I
1
- i
Discharge mode

{n (86} {95} (104)
in-vehicle temperature °C (°F)

Example:
¢ Conditions: Temperature sei at 25°C (77°F); Without sunload; Ambient and in-vehicle temperature are 30°C (B6°F).
Control: Mode door is set automatically at VENT position.

® Then in-vehicle temperature will lower. When the target temperature 25°C {77°F) is reached, mode door will shift from VENT position to
B/L. RHA4BODA
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SYSTEM DESCRIPTION

Control System Output Components (Cont’d)

FOOT/DEF mode specification
F/D 1 ® When the air outlet is automatically selected as F/D, when
target temperature is high, the air outlet is fixed at F/D 1.
¢ When the target temperature is low, the air outlet will be
gither F/D 1 or F/D 2 depending on the ambient tempera- &j
ture.
F/D2 ® When the ambient temperature decreases to —13°C (9°F),
! ! air outlet is changed from F/D1 to F/D2. ‘ R
-139) -8 (18) e When the ambient temperature increases to -8°C (18°F), air
Ambient temperature °C (°F) outlet is changed from F/D2 to F/D1.
RHAS591A EM
B/L mode specification
B/L1 e When compressor turn ON, air outlet is changed from B/L2 LS
) to B/L1.
e When compressor turns OFF, air outlet is changed from -~
B/L1 to B/L2. el
BiL2 1
: y FE
OFF ON
Campressor operation
)
RHAIEEB
B
B
BIR
8T
BT

- HA-101 1089



SYSTEM DESCRIPTION

1090

FAN SPEED CONTROL

Component parts

Fan speed control system components are:
Auto amplifier
Fan control amplifier
PBR

9)

10) Control unit (PTC, AUTO, ECON, MODE, BEF, FAN, OFF buttons)

In-vehicle sensor

Ambient sensor
Sunleoad sensor
Intake sensor
Hi relay

Water temperature sensor

System operation
For description of system operation, see next page.

Control System Output Components (Cont’d)

(C

PBR

( In-vehicle sensoQ—-‘

1

Intake sensor

C

Sunload sensor

C

Ambient sensor

( Thermal transmitter >—¢—

Caontrol unit

PTC

AUTO button
ECON button
MODE button
DEF buiton
FAN button
OFF button

]

Auto amplifier

Input signal process

(=G

¥

T
|
: Blower
| motor
‘ 5
|
_ |
) ] 1
Micro- E,, |
computer [ |
—|y B : Fan
£8 ! _ control
o8 \ e amp.
t
|
|
I] Hi relay
RHAC1ODC
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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 sensor, sunload sensor, and ambient sensor. The blower motor applied volt-
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 autoamatic amplifier supplies a signal to the fan
control amplifier. Based on this signal, the fan control amplifier controls the current flow 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 (30°F) and the ambi-
ent temperature below 15°C (59°F). The blower will not operate for a short period of time (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 (20°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 ambient and engine coolant temperature.

In the most extreme case (very low ambient) the blower starting defay 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 biower speed will increase to the objective 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 1ess (actual time depends on
the target blower speed).

BLOWER SPEED COMPENSATION

Sunlcad

When the in-vehicle temperature and the set temperature are very close, the blower will be operating
at low speed. The low speed will vary depending on the sunload. During conditions of high sunlead, the
blower low speed is ‘normal” low speed (approx. 8V). During low or no sunload conditions, 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 - 58°F)], the computed blower
voltage will be compensated (reduced) by up to 3.5V (depending on the hlower 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 - B50°F) and 15 - 20°C (59 - 68°F)], the amount of compensation {for a given blower speed) varies
depending on the ambient temperature.

HA-103

al
Sl

LA,

=34

=
=

5

o 2,
[P

1091



1092

SYSTEM DESCRIPTION

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

Condition:
PTC 25°C (/7°F)
— Without sunload

-==* With sunload

0.768 kW (860 kcal/h, 2,619 BTU/h)/m®
[0.0713 kW (61.31 keal/h, 243.3 BTU/h)/sq fi]

e — —

Am
b
7,
¢ fef?;b
s
fﬂ'r
(]

*: In VENT mode only

r
r— —
b e o e — — — — —

!

Lo i

I | !

i | |

™ v r t v | } T T T { r 4

12 11 10 9 &8 7 & 5 10 15 20 25 30 35

Voltage (V] (50) (59) (68) o) (86) (93)
In-vehicle temperature °C (°F)

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 voitage is approx. 10.5 volts.

® 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 volts.

RHAGS?EAJ

FAN CONTROL AMPLIFIER

The fan control amplifier is located on the cooling unit. It ampli-
fies a 12-step base current flowing from the auto ampiifier to
change blower speed.

el
1

LFan controi amplifier "\ ; —

5

RHA358B

HA-104



SYSTEM DESCRIPTION
Control System Output Components (Cont’d)

ACC ACC
@ @
@l
Blower
motor
1A
Auto amplifier _Fan control amplifier L EM
I [1]2]
¥ I 13[x
1
! e
Micro- | Output signal !
computer process I
1
: EC
1
FE
o RHAZBQj
AT
HI RELAY -
. . . . . , L
The Hi relay is located on the intake unit. It receives a signal
from the auloc amplifier to operate the blower motor at high
speed. =&

MAGNET CLUTCH CONTROL RA

Auto ampilifier controls compressor operation by ambient
temperature, intake temperature, and signal from ECM (ECCS [Bi
aHasses| control module).

on Low temperature protection control 8T
ON-OFF Auto amplifier will turn the compressor “ON" ar “OFF”’ as
determined by a signal detected by ambient temperature sen-
OFF ! II sor and intake sensor. e
A When ambient temperatures are greater than 7°C (45°F), the
oo ! compressor turns “ON”. The compressor turns “OFF"” when BT
Lo ambient temperatures are less than —7°C (19°F).
7 6 6 7 When ambient temperatures are between 7°C (45°F) and -7°C
(19) (2f) (43} (45) (19°F), the auto amplifier controls ON-OFF operation of com-

pressor. The control is determined by a signal detected by the

Ambient temperature °C (°F) ’
intake sensor.

N
2 EL
o3
OFF
i !
1 (38) 2.5 {37)
intake ternperature °C {°F}
Low temperature protection
control speclfication
RHABZ4CA
1093
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SERVICE PROCEDURES

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

DISCHARGING REFRIGERANT

WARNING:

Avoid breathing A/C refrigerant and lubricaticn oil vapor or mist. Exposure may irritate eyes, nose and
throat. Remove R-134a from A/C system, using certified service equipment meeling requirements of SAE
J2210 (R-134a recycling equipment), or 2209 (R-134a recovery equipment). If accidenial system dis-

charge occurs, ventilate work area before resuming work.
Additional health and safety information may be obtained from refrigerant and ubricant manufaciurers.

Example

ASC service

Recovery/Recycling
equipment (ACH4)

(J-39500-INF) RHA275DD

EVACUATING SYSTEM AND CHARGING REFRIGERANT

Example
Manifold gauge set

Preferred (Best) method Alternate method (J39183)

A/C service

. ;valve

[—

Xy : -
Refrigerant K £ /
container A

(HFC-134a)

For evacuating
vacuum pump
(J39649)

Recovery/Recycling
equipment (ACR4)
(J-38500-INF)

RHA276DD

1094 HA-106



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

Set the recovery/recycling equip-

ment.
Recovered lubricant (HA-108) { Dpischarge refrigerant into recovery/ @F
recycling equipment.
l WA
Repair or replace parts. j

Evacuate the unwanied air in charg-

ing hfses. Le

r Evacuating (ovler 25 minutes). I EC
[ Check air tightness. I—’“‘ Repair. l HS
l .

» Partial charging AT

[approx. 200 g (7.05 oz)].

]

Preliminary refrigerant leak check. _"| Repalir.
Refer to "PRELIMINARY CHECK",
HA-111.

i F;

Complete charging [specified

amount - 200 g (7.05 oz)]. A

! -
Check for refrigerant leaks. “"| Repair. l B

Refer to “CHECKING PROCEDURE",
HA-112.
l D 8T
Check for A/C operation and A/C

cooling performance a5
Remove service couplers from A/C BT

service valves

;

Recover refrigerant in charging
hoses.

' EL

L Remove service tools.

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).

HA-107 1095



SERVICE PROCEDURES

1096

START

'

Maintenance of Lubricant Quantity in

Compressor

The lubricant in the compressor circulates through the system

with the refrigerant. Add lubricant to compressor when replac-

ing any component or a large amount of gas leakage has

occurred. It is important to maintain the specified amount.

If lubricant quantity is not maintained properly, the foliowing

malfunctions may result:

e lLack of lubricant: May lead to a seized compressor

e Excessive lubricant: Inadequate cooling {thermal exchange
interference)

LUBRICANT

Name: Nissan A/C System Qif Type $

Part number: KLHO0-PAGS0

CHECKING AND ADJUSTING
Adjust the lubricant quantity according to the flowchart shown
below.

Can lubricant return operation be per-

formed?

® A/C system works properly.

e There is no evidence of a large amount
of tubricant feakage.

Yes
-

Perform lubricant return cperation, proceeding as follows:

No

A 4

Should the compressor be replaced?

F 3

-

1. Start engine, and set the following conditions:
o Test condition
Engine speed: Idling to 1,200 rpm
AIC or AUTO switch: ON
Biower speed: Max. position
Temp. control: Optlonal [Set so that intake air temperature is
25 to 30°C (77 to 86°F).]
2. Next tem is for V-5 or V-6 compressor. Connecl the manifold
gauge, and check that the high pressure side pressure is 588 kPa
(6 kg/cm®, 85 psi) or higher.
If less than the reference level, attach a cover to the front face of
the condenser to raise the pressure.
3. Periorm lubricant return operation for about 10 minutes.

No . Yes

®

Y

(Go to next page.)

4. Stop engine.
CAUTION:
i excessive lubricant leakage is noted, do nol perform the lubricant

return operalion.

Is there any part to be replaced?
{Evaporator, condenser, liquid tank or in
case there is evidence of a large amount
of lubricant leakage.)

Yes

After replacing any of the following major components, add the cor-

e
L

No

h 4

Carry out the A/C performance test.

Evaporator 75 (2.5, 2.6) —
Condenser 75 (2.5, 2.6) —
Add if compressor is not
Liquid tark 5(0.2, 0.2) pressc
replaced. *1
30 (1.0, 1.1) Large leak
< In case of refrigerant leak — Srmall ioak™3

rect amount of lubricant to the system.
Amount of lubricant to be added

Lubricant to be added to
systern
Amount of lubricant
mf (US fl oz, Imp 1l oz)

Remarks

Part replaced

*1: If compressor is replaced, addition of lubricant is included in the

flow chart.
*2: I refrigerant leak is small, no addition of lubricant is needed.

HA-108



SERVICE PROCEDURES

Maintenance of Lubricant Quantity in
Compressor (Cont’d)
®

l

. Discharge refrigerant into the refrigerant recovery/recycling equipment. Measure lubricant discharged into the
recovery/recycling equipment.

. Remove the drain plug of the "“old" (removed) compressor (applicable only to V-5, V-6 or DK5-16H compressor).
Drain the lubricant into a graduated container and record the amount of drained lubricant.

. Remove the drain plug and drain the lubricant from the "new’’ compressor into a separate, clean container.

. Measure an amount of new lubricant equal to amount drained from "old”™ compressor. Add this lubricant to “new’’
compressor through the suction port epening.

. Measure an amount of new lubricant equal to the amount recovered during discharging. Add this lubricant to “new”
compressor through the suction port opening.

. Torgue 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-1b)

. If the liquid tank also needs to be replaced, add an additional 5 mf (0.2 US fl oz, 0.2 Imp fl oz) of lubricant at this
time.
Do not add this 5 m{ (0.2 US fl oz, 0.2 Imp fl 0z) of lubricant if only replacing the compressor.

Lubricant adjusting procedure for compressor replacement

O 1O
Recovery/ O New
Recycling compressar compressor
equipment
Record amount
Record amount Drain lubricant
from new
r— -~ -~ T T T 3 compressor
| \ into clean
: { container
|
| Y |
. + el
f m¢ I Y
\ I
- - - _ _t
Reinstall
“X'm ¢ -+ “¥'m g Now
of new lubricant j
fubricant
New
compressor

' 5myg (0.2 US fl oz,
I o2 Imp fl 02) of
| new lubricant when
! replacing liquid
' tank.

N

RHAO0E5DD

FE

b=
—i

PR

5L,

HA-109

[
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SERVICE PROCEDURES

SEC. 271-274-276

Refrigerant Lines

o Refer to page HA-5 regarding ““Precautions for Refrigerant
Connection”.

O . Relrigerant leak checking order
[[] (Tightening torqus)

A
Fib

Expansicn valve Y

{3 20 - 25 (2.0 - 2.5,
14 - 18) 12 mm dia.

D D (Wrench size)

D (C-ring size)

H : Nem (kg-m, ft-Ib}
KB 16 - 20 (1.0 - 2.0 FY : 25 - 34 (25 - 35, 18 - 25)

87 -174) 6 mm dia. B2l N-m (kg-m, in-tb)

10 - 20 (1.0 - 2.0, 87 - 174)
[C] : 3-4(0.3- 0.4, 26 - 35)
[D] : 8- 11(0.8- 1.1, 69 - 95)
[E] : 10 - 12 (1.0 - 1.2, 87 - 104)

[O) 15 - 20 (1.5 - 2.0,
11 - 14) 8 mm dia.

@
Al

Bl 32

Cooling unit

1098

Low-pressure
(suction) service valve (J)

High-pressure
(discharge} seré)ice valve @

Triple-pressure switch (f)

SHA703E



SERVICE PROCEDURES

J39400 (A/C leak detector) SHA7OSE

Approx.
5 mm (0.20 in)

-

SHATO7E

SHAT70BE

Checking Refrigerant Leaks

PRELIMINARY CHECK

Perform a visual inspection of all refrigeration parts, fittings,
hoses, and components for signs of A/C lubricant leakage,
damage and corrosion.

PRECAUTIONS FOR HANDLING LEAK DETECTOR

When performing a refrigerant leak check, use a J39400 A/C
leak detector or equivalent. Ensure that the instrument is cali-
brated and set properly per the operating instructions.

The leak detector is a delicate device. In order to use the leak
detector properly, read the operating instructions and perform
any specified maintenance,

Other gases In the work area or substances on the A/C
components, for example, anti-freeze, windshield washer fluid,
solvents and cleaners, may falsely trigger the leak detector.
Make sure the surfaces to be checked are clean. Do not allow
the sensor lip of the detector to come into contact with any
substance. This can also cause false readings and may dam-
age the detector.

1. Position probe appreximately 5 mm (0.20 in} away from
point to be checked.

2. When testing, circle each fitting completely with probe.

&

&

=5
0]

EL

HA-111 1099



SERVICE PROCEDURES

1 sec.

25 - 50 mm
(0.98 - 1.97 in)

SHAYOBE|

7 Pressure in high
prassure line

"

Pressure

/”T _______
_—— \ Pressure in low

-pressure line

t Time
Compressor stops.

RHABO4B

1100

Checking Refrigerant Leaks (Cont’d)

3. Move probe along component approximately 25 to 56 mm
(0.98 to 1.97 in)/sec.

CHECKING PROCEDURE

To prevent inaccurate or false readings, make sure there is no
refrigerant vapor or tobacco smoke in the vicinity of the vehi-
cle. Perform the leak test in calm area (low air/fwind movement)
so that the leaking refrigerant is not dispersed.

1. Charge the system with the specified amount of refrigerant.
2. Run the engine with the A/C compressor ON for at least 2

minutes. :
3. Stop engine.

Refrigerant leaks should be checked immediately after stop-
ping the engine. Begin with the leak detector on the high pres-
sure line. The pressure in the high pressure line will gradually
drop after refrigerant circulation stops and pressure in the low
pressure line will gradually rise, as shown in the graph. Leaks
are more easily detected when pressure is high.

4. Conduct the leak test from the high side to the low side at

points @ through &) . Refer to HA-110.

Perform a leak check for the following areas carefully.

Clean the component o be checked and move the leak

detector probe completely around the connection/

component.

e Compressor
Check the fitting of high and low pressure hoses, relief
valve and shaft seal.

e Liquid tank
Check the pressure switch, tube fitting and the fusible
plug mounts.

e Service valves
Check_all around the service valves. Ensure service
valve caps are secured on the service valves (to pre-
vent leaks).

e Cooling unit
Turn blower fan on ""High’' for at least 15 seconds to
dissiptate any refrigerant trace in the cooling unit. Insert
the leak detector probe into the drain hose immediately
after stopping the engine. {Keep the probe inserted for
at least ten seconds.)

HA-112



SERVICE PROCEDURES

Checking Refrigerant Leaks (Cont’d)

5. If leak detector detects a leak, confirm the leak using soapy
water,

6. Discharge A/C system and repair the leaking fitting or com-
ponent as necessary.

7. Evacuate and recharge A/C system and perform the leak
test to confirm no refrigerant leaks.

Compressor Mounting

SEC. 274.275

(C)4a - 52 (45 - 5.3, 33 - 38) ‘- 5 k II.\@ @ |

%0
@A
/:;29 -33 (30 - 34, 22 - 25) RFA
[ : Nem (kg-m, ft-ib]

[0)a4 - 52 (4.5 - 5.3, 33 - 38) SNt
N 3 ¥ ’gﬁ
RHAZE5BA

Belt Tension ol
# Refer to MA section.

Engine Idling Speed (When A/C is ON)

e Refer 1o EC section. BT

HA-113 1101
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SERVICE PROCEDURES

Compressor

SEC. 274

Compressor unit

Field coil

Pulley assembly

Center bolt
[0 14 Nem (1.4 kg-m, 10 ti-Ib)

Clutch disc

Snap ring

Shim

RHA22F

KV99106100
(J-41260)

RHA138EB

KV98232340
{J-38874)

RHA399F

Compressor Clutch
REMOVAL

When removing center bolt, hold clutch disc with clutch disc
wrench.

HA-114




SERVICE PROCEDURES
Compressor Clutch (Cont’'d)

e Remove the clutch disc using the clutch disc puller.
insert the holder’'s three pins into the holes in the clutch
disc. Rotate the holder clockwise to hook it onto the plate.
Then, tighten the center bolt to remove the clutch disc.
After removing the clutch disc, remove the shims from al
either the drive shaft or the clutch disc. ‘

Kv99232340
(J-38874)

A

M

RHA124F

e Remove the snap ring using external snap ring pliers.

snap ring

Snap l;ng C. f o
_ AT
@//gvi — RHATA8E

¢ Pulley removal

Position the center pulley puller on the end of the drive PO

shaft, and remove the pulley assembly using any commer-
cially available pulley puller. EA
et To prevent the pulley groove from being deformed, the

":L‘:::f“\ K ; puller claws should be positioned onto the edge of the pul-
ley assembly. B
E‘ﬁ

RHA139E
e Remove the field coil harness clip using a pair of pliers. ST
RE
hY
Field coil harness

BT

RHA125F

e Remove the snap ring using external snap ring pliers.

RHA145E

HA-115 1103
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SERVICE PROCEDURES

Clutch disc

RHA126F

ield coil

RHA142E

Kv89106200
(J-41261)

L

Fulley
RHA143EA

RHA127F|

RHAOBBE

Compressor Cluich (Cont’'d)
INSPECTION

Clutch disc

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

Pulley

Check the appearance of the pulley assembly. If the 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 # suitable solvent before rein-

stallation.

Coil
Check coil for loose connection or cracked insulation.

INSTALLATION

o Install the field coil.

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

o Install the field coil harness clip using a screwdriver.

¢ Instalt the pulley assembly using the installer and a hand
press, and then install the snap ring using snap ring pliers.

# Install the clutch disc on the drive shaft, together with the
criginal shim(s). Press the clutch disc down by hand.

e Using the holder to prevent clutch disc rotation, tighten the
bolt to 14 N-m (1.4 kg-m, 10 fi-1b) torque.
After tightening the boH, check that the pulley rotates smoothly.
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SERVICE PROCEDURES
Compressor Clutch (Cont’d)

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

BREAK-IN OPERATION

When replacing compressor clutch assembly, always carry out MA
the break-in operation. This is done by engaging and disengag-
ing the clutch about thirty times. Break-in operation raises the
Feeler gauge RHA0S7E|  |evel of transmitted torque.
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

COMPRESSOR LUBRICANT
Model CALSONIC make Model CALSONSC make
V-6 V-B
Type V-B variable displacement Missan A/C System Oil
Name Tvoe 8
Displacement cm?® (cu in)/rev. yP
Max. 165 (10.07) Part number KLHOO-PAGSO
. Capacity
Min. 10.5 (0.641) ml (US 1l oz, lmp fl 0z)
Cylinder bore x stroke 37 {1.46) .
.8, 7.
mm (in)} x [1.6 - 25.6 (0.063 - 1.008)] Total in system 200 (6.8, 7.0)
i t
Direction of rotation Clockwise S:;:pir:ssaﬂn:mﬁ?rwce perd 200 (5.8, 7.0)
{viewed from drive end) 9ing
Drive belt Poiy V
REFRIGERANT
Type HFC-134a (R-134a}
Capacity kg (ib) 0.8+0.,025 (1.76 + 0.055)

Inspection and Adjustment

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

BELT TENSION
e Refer to Checking Drive Belts (MA section).
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