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PRECAUTIONS

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

The Supplemental Restraint System “Air Bag” and “‘Seat Belt Pre-tensioner” 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 bags (located in the center of the steering wheel and on the instrument panel on

the passenger side), seat belt pre-tensioners, sensors, a control unit, warning lamp, wiring harness and

spiral cable. Information necessary to service the system safely is included in the BF section of this

Service Manual.

WARNING: -

e To avoid rendering the SRS inoperative, which could lead to personal injury or death in the event
of a severe frontal collision, all maintenance must be performed by an authorized INFINITI dealer.

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

¢ All SRS air bag electrical wiring harnesses and connectors are covered with yellow outer insula-
tion. Do not use electrical test equipment on any circuit related to the SRS SYSTEM.

982 HA-2



PRECAUTIONS

Introduction

To prevent the ozone layer from being destroyed, the HFC-134a (R-134a) refrigerant has replaced the

previously used CFC-12 {R-12).

The new and previous service tools, refrigerant, lubricant, etc. are not interchangeable due to differ-
ences in their 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: .

Al 4
Identification
IDENTIFICATION LABEL FOR VEHICLE EM
=
(____AIR CONDITIONER wen) | *©
7 REFRIGERANT COMPRESSOR LUBRICANT
/{ :PA;‘;P:JQ_; R 1 343 A EF &
f_—ﬁ—‘-\\-‘t—_J E
AMOUNT A A EC
-
) CAUTION PRECAUTION
- REFRIGERANT UNDER HIGH PRESSURE, FE
/ / Y + SYSTEM TD BE SERVICED BY QUALIFIED PERSONNEL
" - IMPROPER SEAVICE METHODS MAY CAUSE FERSONAL INJURY.
« CONSULT SERVICE MANDAL.
N / - THIS AIR CONDITIONER SYSTEM COMPLIES WITH SAE J-639.
MISSAN MOTOR CO., LTD., Tokyo, Japan s/ AT
s .
= = ! , Lubricant type and -
+ service part number PO
. Amount of lubricant
_ P&
. Amount of refrigerant
[RF
SHA1G4F
PARTS IDENTIFICATION B3
I
1. Compressor label 2. Qther component parts label
R134a label =
R134aF Part name Identification SH
USE FOR F3da 1. Compressor Compressor label
Base color: Light blue 2. Cooling unit R134a label
3. Expansion valve Stamp BF
4, Condenser R134a label
USE FOR —
5. Liguid tank R134a label
6. Hose ar pipe R134a label
3. Service valves (suction/discharge)
CaLsonic W R EL
T RN N -
| 1oc000 00000 @)™
PART NO. f——— — —
COOCT 00000 (Seal cap} \
SER. NO
TYPE V¥6-16 AEFRIG. A134a
OIL DH-PS: 200 o {7 11 o2} _
[NISSAN PART NO. KLHOO-PAGSO0]
LEAK TEST HIGH SIDE : 30kg/cm’ G [430P.5..G)
LOW SIDE | 15kg/cm’ G (216P.51.G)
R13428 USA FOR R134a
| LMFD. CALSONIC CORF. MADE [N JAPAN The service valves are specially designed for the HFC-134a {R-134a) system.
Those for the CFC-12 (R-12) system are different in size and configuration.
Refer to "PREPARATION". RHAY68D
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PRECAUTIONS

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

WARNING:

o CFC-12 (R-12) refrigerant and HFC-134a (R-134a) refrigerant must never be mixed, even in the
smallest amounts, as they are incompatible with each other. If the refrigerants are mixed, compres-
sor failure is likely to occur.

o Use only specified lubrication oil for the HFC-134a (R-134a) A/C system and HFC-134a (R-134a)
components. If lubrication oil other than that specified is used, compressor failure is likely to occur.

e The specified HFC-134a (R-134a) lubrication oil absorbs moisture from the atmosphere at a rapid
rate, therefore the following handling precautions must be observed:

a:

b:

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

: Do not allow lubrication oil (Nissan A/C System Oil Type S) 1o come in contact with styrofoam

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 to a vehicle, do not remove the caps (unseal) until just
before connecting the components. Also, complete the connection of all refrigerant loop com-
ponents as quickly as possible o minimize the antry of moisture into the system.

Use the specified lubrication oil from a sealed container only. Containers must be re-sealed
immedialely after dispensing the lubrication oil. Lubrication oil in containers which are not
properly sealed will become moisture saturated, and such lubrication oil is no longer suitabie
for use and should be properly disposed of.

nose and throat. Use only approved recovery/recycling equipment {o discharge HFC-134a
{R-134a) systems. If accidental system discharge occurs, ventilate work area before resuming
work.

parts. Damage may resulit.

General Refrigerant Precautions

WARNING:

e Do not release refrigerant Into the air. Use approved recovery/recycling equipment to capture the
refrigerant every time an air conditioning system is discharged.

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

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

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

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

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

e Refrigerant will displace oxygen, therefore be certain to work in well ventilated areas 1o prevent
suffocation.

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

984 HA-4



PRECAUTIONS

Precautions for Refrigerant Connection

WARNING:
Make sure all refrigerani is discharged inio the recycling equipment and the pressure in the sysiem is

less than atmospheric. Then gradually loosen the discharge side hose fitting and remove it.

CAUTION:

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

¢ Do not leave compressor on its side or upside down for more than 10 minuies, as compressor oil
will enter low pressure chamber.

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

e After disconnecting tubes, plug ail openings immedialely to prevent enirance of dirt and moisture.

e When installing an air conditioner in the vehicle, the pipes must be connected as the final stage of
the operation. The seal caps of the pipes and other components must not be removed uniii their
removal is required for connection.

e To prevent the condensation of moisture inside A/C components, components stored in cool areas
should be allowed to warm to the working area temperature before removing the seal caps.

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

¢ Always replace used O-rings.

¢ When connecting tube, apply lubrication oil to portions shown in iliustration. Be careful not o apply
oil to threaded portion.
Lubrication oil name: Nissan A/C System Oii Type S
Part number: KLHOO-PAGSO

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

o After inserting tube into union unti! O-ring is no longer visible, tighten nut to specified torque.

¢ After connecting line, conduct leak test and make sure that there is no leakage from connections.
When the gas leaking point is found, disconnect that line and replace the O-ring. Then tighten con-
nections of seal seal to the specified lorque,

Torgque wrench Union E gNut
/2 :
Do not apply @ @

lubrication oil.

O-ring

Apply lubrication oil.

B OX. h -
Plug ‘i g —_]'1;‘\’E

SHAS25D
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PRECAUTIONS

986

Precautions for Servicing Compressor

Attach a blind plug to the suction port (low pressure) and discharge port (high pressure) of the com-
pressor to prevent oil from leaking out and dust from getting inside.

When the compressor is removed, store it under the same condition as it is when mounted on the
car.

When replacing the compressor, be sure to remove oil from the compressor and check the oil
quantity extracted.

When replacing with a new compressor, be sure to remove oil from the new compressor so that the
quantity of oif remaining in the new compressor is equal to the quantitly collected from the removed
compressor. See the section “LUBRICATION OIL”,

Pay attention so as not to allow dirt and oil 10 attach on the friction surfaces between clutch and pul-
ley. If the surface is contaminated with oil, wipe it off by using a ciean waste cloth moistened with
thinner.

After completing the compressor service operation, be sure to rotate the compressor shaft more than
five turns in both directions by hand fo equalize oil distribution inside the compressor, then run the
compressor for about one hour by idling the engine.

HA-6



DESCRIPTION — Overall System

Introduction

The Automatic Temperature Control (ATC) system provides automatic regulation of the vehicles interior
temperature based on the operator selected “'set temperature’, 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 (includ-
ing the set temperature) to automatically control the ATC system’s outlet air volume, air temperature,
and air distribution.

Features

Air mix door control

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

Fan speed control

The blower speed is automatically controlled, with the actual speed (for a given set temperature)
depending on: Ambient temperature, in-vehicle temperature, amount of sunload, intake air temperature,
and mix door position. Additionally, when the system is turned on, the blower will start slowly and then
increase speed {over a period of approximately 5 seconds) until the objective speed is reached. When
cold starting in cold ambient temperatures, the blower operation will be delayed to prevent blowing cold
air on the occupants feet.

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 aperation (ON-OFF) is automatically controlied by the ambient sensor to prevent com-
pressor damage in very cold ambient temperatures.

Recirculation 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 swiiches
on the automatic amplifier.

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

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

STEP 3: Checks mode door position.

STEP 4: Checks operation of each actuator.

STEP 5; Checks temperature detected by each sensor.

AUXILIARY TRIMMER MECHANISM: Set temperature trimmer.

Memory function

When the ignition switch is turned from “ON" to “"OFF", the auto amplifier stores the set temperature
and inputs of various switches in its memory. When the ignition switch is turned from “OFF” to “ON”,
the system begins operation with the information stored in the memory, then immediately compensates
for the actual operating conditions.

Refrigeration cycle

Refer to page HA-12 for the description of the refrigeration cycle.
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DESCRIPTION — Overall System

Control Operation

AUTO BUTTON DISPLAY
SCREEN

ECON BUTTON

OFF BUTTON BLOWER
/ / BUTTON
L 7

7

AUTQ|ECON| OFF AUTOECOIQ:I, & MA:UAL

@ c e
-IBE SAMB \‘
¥ TEMP A | %f |5f |« of | W% | AMBE AMBIENT
aacGR

A
MODE
DEFHOST BUTTON
RECIRC TEMPERATURE

BUTTON BUTTCN
A Ingrease
< Decrease

«&r N

RHAB52D

DISPLAY SCREEN
Displays the operationai status of the system.

AUTO BUTTON

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

ECON BUTTON

Fully automatic control with the compressor off. With the compressor off, the system will not remove heat
(cool) or de-humidify. The system will maintain the in-vehicle temperature at the set temperature when
the set temperature is above the ambient (outside) temperature.

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

OFF BUTTON

The compressor and blower are off, the air inlet door is set to the outside air position, and 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 to try to maintain the interior temperature based on the temper-
ature set when the system was last operating.

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

play screen):
low 88 , medium low 3@ , medium high @@ . high$§

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

screeﬂ):. -
face “F . bi-level F . foot ‘J , foot/defroster QPJ

988 HA-8



DESCRIPTION — Overall System
Control Operation (Cont'd)

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

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

&
=

DEFROST BUTTON .
Positions the air discharge doors to the defrost position. Also positions the air inlet door to the outside il
air position, The compressor operates at ambient temperature approx. 6°C (43°F) or above. ’
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DESCRIPTION — Overall System

Component Layout

— Defroster duct”

Side defroster duct™ 1
\ |
\ Side defroster duct*
\ R '
M | - /
Side ventilator duct® :
R o,
ﬁ — 7 q
! "---T_’.“

/

/ Heater unit*
Lower venlilator duct

Knee duct

Rear heater duct

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

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

RHAB53D

990 HA-10



DESCRIPTION — Overall System

Air Flow

—

g

A
ol )
28

=z @)
i (@ ) N A
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2 LT e
= S/ / 8w C@/ &

e

2) 4o tQ’ —~ LN
Q@/ N @
R TN

(Condition: &5 and A “ON”) (Condition: c&y “OFF” and wf# “ON") EC

[Aumlsconl oFF | ‘U?S,AF _:;# é] Eurnlecm‘ aFF ‘”‘:?S_F i 8 ' éJ
(7 e[ [ o) o (v [z [ FE

() To ventilator (8 To defroster

Defroster door a
5 ~~ Air mix door 2 AT
= Air mix door 1
Intake door P@
o
' Recirculation air Q A
Ventilator o @ To floor inish
door L Heater -
Floor door core
Bi-level -e Delros.ter BR
(Condition: & “OFF” and 8 “ON") (Condition: Hy “ON")
el o s ) ] Sy = sm ¥ 57
G@lom) [7rewea [ [owr| o] swpfs = (vrowe s [ el afs=om)
@& To defroster _
BF

(@ To floor

«fmmm : Air passed through heater core
<= : Mixed air | <fmmm + < )

<71 : Air not passed through heater core
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DESCRIPTION — Refrigeration System

Refrigeration Cycle
REFRIGERANT FLOW

The refrigerant flows in the standard pattern, that is, through the compressor, the condenser, the liquid

tank, through the evaporator, and back to the compressor.
The refrigerant evaporation through the evaporator coil is controlied by an externally equalized expan-

sion valve, located inside the evapoerator 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 controlied by the V-6 variable displacement
compressor to prevent freeze up.

REFRIGERANT SYSTEM PROTECTION

Dual-pressure switch

The refrigerant system is protected against excessively high or low pressures by the dual-pressure
swifch, located on the liquid tank. If the system pressure rises above, or falls below the specifications,
the dual-pressure switch opens to interrupt the compressor operation.

Pressure relief valve

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

opens and releases refrigerant into the atmosphere.

A/C pressure switch

The refrigerant system is protected against excessively high pressure by the A/C pressure switch
located in the high-pressure side line. If the system pressure rises above specifications the A/C pres-
sure switch closes to operate the condenser fan motor. The condenser fan motor operates at “LOW'' as

controlled by condenser fan relay-1.

P
. High-pressure gas  [__] @ Low pressure liquid
: High-pressure liquid . Low-pressure gas
Compressor
Outside air
g \
] Pressure [ {ﬁ
I TN relief
. valve
Condenser Y2 Evaporatar
f
A/C pressure
switch Biower motor

= Expansion valve
" Dual-pressure switch RHA8550D
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DESCRIPTION — Refrigeration System

V-6 Variable Displacement Compressor

GENERAL INFORMATION

1.

The V-6 variable compressor differs from previous units in that the vent temperatures do not drop
too far below 5°C (41°F) at an evaporator intake air temperature of less than 20°C (68°F) while the
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 variabie compressor provides refrigerant control under varying conditions. During the win-
ter season when ambient temperatures are low, it sometimes does not produce high refrigerant
pressure discharge (compared to previous units) when used with automobile air conditioning sys-
tems.

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.

In air conditioning systems which are equipped with the V-6 compressor, the clutch remains engaged
uniess the system 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 compressor.

A constant range of suction pressure is maintained when engine speed is greater than a certain
value. It normally ranges from 147 to 177 kPa (1510 1.8 kg/cmz, 21 to 26 psi) under varying condi-
tions.

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

HA-13
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DESCRIPTION — Refrigeration System
V-6 Variable Displacement Compressor (Cont’d)

DESCRIPTION

General

The variable compressor is basically a swash plate type that changes piston siroke in response to the
required cooling capacity.

The tilt of the swash plate allows the piston’s stroke to change so that refrigerant discharge can be con-
tinuously changed from 10.5 to 165 cm® (0.641 to 10.068 cu in).

Piston Suction valve
Journal pin
Socket plate Suction chamber
. Piston rod
Drive
lug Discharge valve

Discharge valve retainer

e 7 h Rear head
2 - ) o ’/ ek /_
= n / A | -
3 :
a i 2 T Discharge chamber
= X N | -
I (RS = —
| <
I S
i
Shaft 3
\ —
= B\ e
i :
/?
Z Bellows control
Magnet clutch Gylinder valve
assembly Return
Front spring
head
Long stroke
{Large amount of refrigerant discharge)
Swash plate
tilting angle
changes *i»-k Short stroke

‘/—' [ 1 {Small amount of
i 7 U refrigerant discharge)
|
! 1
!

‘!_ .
o b o

[F— . Discharge Piston stroke
Discharge k
capacity length
caontrel 3 . .
em® (eu in)/rev. mm (in)
N LR~ T1D.C. (fixedh i
L [il L. Minimum 10.5 (0.641} 1.6 (0.063)
L/ Maximum | 165 {10.068) | 26.5 (1.008)

Journal pin Drive lug

RHADE8D

994 HA-14



DESCRIPTION — Refrigeration System

V-6 Variable Displacement Compressor (Cont’d)

Operation

1.

Operation control valve

Operation control valve is located in the suction port (low-pressure) side, and opens or closes in
response to changes in refrigerant suction pressure.

Operation of the valve conirols the internal pressure of the crankecase.

The angle of the swash plate is controtied 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 valve's bellows compress to open the low-pressure side valve and
close the high-pressure side valve.

This causes the crankcase’'s internal pressure to equal the pressure on the low-pressure side and
the cylinder’s internal pressure to be greater than the crankcase's internal pressure. Under this
condition, the swash plate is set to the maximum stroke position.

Discharge port

!
Cylinder

pressure I ‘

Crankcase
pressure

Crankcase

Suction port Low-pressure valve: Open

Spring pressure
Bollows pring P

Forces needed to Increase siroke

Yalve position for lowering
crankcase pressure

RHA473C
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DESCRIPTION — Refrigeration System

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-
mately 177 kPa (1.8 kg/cm?, 26 psi).

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

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

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

Discharge port

High-pressure 7 I
valve: Open 7. >
= Crankcase Cylinder I ————————
pressure l
Crankcase
pressure

Suction port Spring pressure

Forces needed to decrease stroke

Valve position for ralaing
crankcase pressure

RHA474C
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PREPARATION

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

It is important to understand that HFC-134a (R-134a) refrigerant, and the specified lubricant which must

be used with HFC-134a (R-134a), must never be mixed with CFC-12 (R-12) refrigerant and/or the CFC-12
(R-12) lubricant. Gl
This means that separate and non-interchangeable service equipment must be used for handling each
type of refrigerant/lubricant.

To prevent the mixing of refrigerants/lubricants, refrigerant container fittings, service hose fittings, and ¥4
service equipment fittings (equipment which handles refrigerant and/or lubricant) are different between
CFC-12 {R-12) and HFC-134a (R-134a).

Adaptors to convert from one size fitting to the other must never be used: refrigerant/lubricant contam- ERd
ination will occur and compressor failure will result.

Tool number LG
(Kent-Moore No.) Description Note
Tool name
EF &
HFC-134a {R-134a) refrig- Container color: Light blue EC
erant Container marking: HFC-134a {R-134a)
Fitting size: Thread size =
e large container 1/2”'-16 ACME FE

NT106 AT
KLH00-PAGSO Type: Poly alkyline glycol oil (PAG), type S )
( — ) Application: HFC-134a {R-134a) swash
Nissan A/C System Qil piate {piston) compressors (Nissan only) PO
Type S Lubricity: 40 m€ {1.4 US fl oz, 1.4 Imp fl 0z)

NT197 Ef
{J-39500-INF) Function: Refrigerant Recovery and Recy-
Recovery/Recycling cling and Recharging N
equipment (ACR4) RA

BR

NT195 87
(J-39400) Power supply:
Electrical leak detector e DC 12 V (Cigarette iighter) 3F

. olF

NT198

Identification: ElL
» The gauge face indicates R-134a.

Fitting size: Thread size

e 1/2"-16 ACME

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

NT199

HA-17 997



PREPARATION

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

(Cont'd)
Tool number
(Kent-Moore No.) Description Note
Tool name
Service hoses Hose color:
» High side hose o Low hose: Blue with black stripe
(J-39501-72) # High hose: Red with black stripe
# L.ow side hose o Utility hose: Yellow with btack stripe or
(J-39502-72) gireen with black stripe
o Utility hose NT201 Fitting size: Thread size
(J-39476-72) e 1/2"-16 ACME
Service couplers Fitting size:
® High side coupler ® M14 x 1.5 fitting is optional
(J-39500-20)
® 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:
Vacuum pump e Air displacement: 4 CFM
{Including the isolator ¢ Micron rating: 20 microns
valve) e Oil capacity: 482 g (17 oz)
Fitting size: Thread size
e 1/2"-16 ACME
NT203

998
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PREPARATION

With fsolator valve

Isolator valve
Open
~

e
a‘A

Hose fittings:
2 1/2"-16ACME

RHA270D

1/2"16ACME

SHAB33D

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.

ELECTRICAL LEAK DETECTOR

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

VACUUM PUMP

The lubricant contained inside the vacuum pump is not compat-
ible with the specified lubricant for HFC-134a {R-134a) A/C sys-
tems. Since the vent side of the vacuum pump is exposed to
atmospheric pressure, it is possible for the vacuum pump lubri-
cant to migrate out of the pump into the service hose if the
pump is switched off after evacuation (vacuuming) and the ser-
vice hose is not isolated from the vacuum pump.

To prevent the migration of vacuum pump lubricant into service

hoses, it is necessary to use a valve (which can be manually

opened or closed) near the connection of the service hose to
the pump.

e On a vacuum pump which is equipped with an isolator
valve (usually part of the vacuum pump), closing this valve
will isolate the service hose from the pump.

e For pumps without an isolator valve, be certain that the
service hose is equipped with a manual shut off valve near
the pump end of the hose.

e Hoses which contain an automatic shut off valve at the end
of the service hose must be disconnected from the vacuum
pump to prevent the migration of lubricant: as long as the
hose is connected, the valve is open and fubricant may
migraie.

One-way valves which open when vacuum is applied and close

under a no vacuum condition are not recommended, because

this valve may restrict the pump’s ability to pull a deep vacuum.

MANIFOLD GAUGE SET

Be certain that the gauge face indicates R-134a or 134a. Be
certain that the manifold gauge set has the 1/2"-16 ACME
threaded connections for service hoses, and that no refriger-
ants ather than HFC-134a (R-134a) (along with only specified
lubricants) have been used with the manifold gauge set.

HA-19
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PREPARATION

(Hose may
to coupler)

M14 x 1.5 titting optional

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

be permanently attached
RHA272D

Shui-off
valve

B -

M14 x 1.5 fitting
optionat

{Hose may be
permanently
attached to
coupler}

A/C service
valve

RHAZ273D

Refrigerant comtainer
{HFC-134a)

Hose fittings:
1/2"-16ACME

Weight scale
9 RHA274D

1000

Precautions for Service Equipment (Cont’d)
SERVICE HOSES

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

SERVICE COUPLERS

Never attempt to connect HFC-134a (R-134a) service couplers to
an CFC-12 (R-12) A/C system. Although the HFC-134a {R-134a)
couplers will not secure on to the CFC-12 (R-12) system, CFC-12
(R-12) refrigerant and lubricant will be discharged into the HFC-
134a (R-134a) coupler, causing contamination.

- Shut off valve rotation A/C service valve
Clockwise Open
GCounterclockwise Close

REFRIGERANT WEIGHT SCALE

If the scale allows electronic control of the flow of refrigerant
through the scale, be certain that the hose fitting size is 1/2”°-16
ACME, and that no refrigerant other than HFC-134a (R-134a)
(along with only specified lubricant} has been used with the
scale.

CHARGING CYLINDER

The charging cylinder is not recommended because refrigerant
may be vented into the air from the top valve of the cylinder
when filling the cylinder with refrigerant. Additionally, the accu-
racy of the cylinder is generally less than that of an electronic
scale or of quality recycle/recharge equipment.

HA-20



SERVICE PROCEDURES

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

DISCHARGING REFRIGERANT

WARNING: @l
Avoid breathing A/C refrigerant and lubrication oil vapor or mist. Exposure may irrilate eyes, nose and
throat. Use only approved recovery/recycling equipment to discharge HFC-134a (R-134a) systems. If

accidental system discharge occurs, ventilate work area before resuming work. MA
% Shut-off valve |-~ EM
A/C service [L'@
valve
EF &
EG
FE
AT
Pl
Recovery/Recycling ER
equipment (ACR4)
(J-39500-INF)
RHA275D ﬁ,ﬂ@\
EVACUATING SYSTEM AND CHARGING REFRIGERANT
Manifold gauge set B
Preferred (Best) method Alternate method . (439183)
] - Shut-off .
‘ b ?QILJL off ¢ valve 8T
! A/C service A/C service
i  svalve : /valve _ BE
| Eay ! Sn1
- Far charging
\ Refrigerant
~. container
\( (HFC-134a) EL
=)
Weight
scale
. {J-39650)
Recovery/Recycling- For evacuating
equipment (ACR4) vaguum pump
{J-39500-INF) {J39649)
RHA276D
HA-21 1001



SERVICE PROCEDURES

HFC-134a (R-134a) Service Procedure (Cont’d)

Set the recovery/recycling equip-
ment.

l

Recovered lubrication oil Discharge refrigerant into recovery/
recycling equipment.

l

Repair or replace parts.

Evacuate the unwanted air in charg-
ing hoses.

l

Evacuating (over 25 minutes), I

l

[ Check air tightness, r—>-| Repair.

l

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

-

A J

Preliminary refrigerant leak check. I——>-| Repair.

l

Complete charging [specified
amount - 200 g (7.05 oz)].

—

[ Check for refrigerant leaks. I—D-I Repair.

I

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

l

Remove service couplers from A/C
service valves

l

Recover refrigerant in charging
hoses.

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 aftached to valves (to prevent leakage).
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SERVICE PROCEDURES

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

Connection™.
D (Tightening torque) @&
- :| D {Wrench size)
f&)\ [] {C-ring size)
3l : (B WA
V7 1L [A] :25-34 (25-35, 18- 25
10 - 20
1.0 - 2.0, D10 - 8-207- :
_ - /A 1 10 - 20 (1.0 - 2.0, 7 - 14} =
Expansion valve e 7-14)
ey 6 mm dia. :3-4(03-04, 22-29)
Q\ 'rm\ ! O :8-11(08-11,58-8.0) LC
\ & E] :10-12(10-12,7-9
0] : Nem (kg-m, ft-ib) EF &
15 - 20 EC
= 20 - 25 (1.5 - 2.0,
@i al (20 - 25, 11 - 14) _
14 -18) 8 mm dia. FE
12 mm dia.
AT
Bl
FA
[A] B4,
Cooling unit
/7 Low-pressure (suction) BR

service valve

) 2]
,f 0 \
12 ompressor
J o (3
r‘((' ‘3?{“&:--’._.

3
s

. A Q};'f

Dual-pressure switch

A/C pressure switch

AHABS6D
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SERVICE PROCEDURES

Compressor Mounting

[ 24 - 52
(4.5 - 5.3, 33 - 33)-/@“’\_

.

[C] 44 - 52

@45 - 5.3, 33 - 39)
[T 29 - 33
(3.0 - 3.4, 22 - 25)

44 - 52
(4.5 - 53, 33 - 38)

[ - Nem (kg-m, ft-Ib)

RHA265B

1004

Belt Tension
o Refer to MA section.

Engine Idling Speed (When A/C is ON)
e Refer to EF & EC section.
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LUBRICATION OIL — Checking and Adjusting

Lubrication Oil

Name: Nissan A/C System Qil Type §

Part number: KLH00-PAGSO0

Maintenance of Oil Quantity in Compressor -

The oil used to tubricate the compressor circulates through the Gl

system with the refrigerant. Whenever any component of the

system is replaced or a large amount of gas leakage occurs,

add oil to the compressor to maintain the specified amount.

If cil guantity is not maintained properly, the following malfunc-

tions may result: i

e Lack of oil: May lead 1o a seized compressor R

e Excessive oil: Inadequate cooling (thermal exchange
impeded) Le

Checking and Adjusting -

Adjust the oil guantity according to the flowchart shown below. EF &

A,

START EC
' FE
Can oil return operation be performed? Yes_ Perform oil return operation, proceeding as follows:
® A/C system works properly. .
® There is no evidence of a large amount 1. Start engine, and set the following conditions: BT
of oil leakage. # Test condition
Engine speed: Idling to 1,200 rpm
No AIC or AUTO swiich: ON )
Blower speed: Max. position
Temp. control: Optional [Set so that intake air temperalure is
25 to 30°C (77 10 86°F).] BA
2. Next item is for V-6 compressor. Connect the manifold gauge, and He
check that the high pressure side pressure is 588 kPa {6 kg/cm?,
85 psi) or higher. 24
If less than the reference level, attach a cover to the front face of Pl
¥ the condenser to raise the pressure.
Should the compressor he replaced? 3. Perform oil return operating for about 10 minutes. _
4. Stop engine BR
No Yes CAUTION:
If excessive oil leakage is noted, do not perform the oil return opera-
tion. 8T
v
® ® BF
v {(Go to next page.) (Go to next page.)
Is there any part to be replaced? Yes‘ After replacing any of the following major components of the system,
(Evaporator, condenser, liquid tank or in "| be sure to add the correct amount of oil to the system.
case there is evidence of a large amount Amount of oil to be added
of oil leakage.)
QOil ta be added to system
No Part replaced Amount of oil Remarks Eﬂ-
meE (US fl oz, imp fl 62)
Evaporator 75 {2.5, 2.6} —
Condenser 75 (2.5, 2.6) —
| Liguid tank 5{0.2, 6.2) Add '::;ap:zs‘f fs not
) 30 (1.0, 1.1) Large leak
Carry out the A/C performance test. < In case of refrigerant leak _ Small leak'2

*1: |If compressor is replaced, addition of oil is included in the flow
chart.
*2. If refrigerant leak is small, no addition of oil is needed.
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LUBRICATION OIL — Checking and Adjusting

Checking and Adjusting (Cont'd)
®

l

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

2. Remove the drain plug (for V-6 and DKS-16H compressor) and drain the oil from the “old"” (removed) compressor into
a graduated container, and record the amount of oil drained.

3. Remove the drain plug and drain the cil from the "new” compressor into a separate, clean container.

4. Measure an amount of the new oil equivalent to that drained from the “old” compressor, and add this cil to the
"new'" compressor through the drain plug or suction port opening.

5. Measure an amount of the “‘new’” oil equivalent to that recovered during discharging, and add this oil to the "new"
compressor through the drain plug or suction port opening.

6. Torque the drain plug.
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-lb}

7. If the liquid tank alse needs to be replaced, add an additional 5 mE (0.2 US fl oz, 0.2 Imp fl 0z) of oil at this time.
Do not add this 5§ mf (0.2 US fl oz, 0.2 Imp fl 0z) of oil if only replacing the compressor.

Oil adjusting procedure for compressor replacement

1O 1O
Recovery/ Old New
Recycling compressor compressor
equipment
Record amoumt
Record amount Drain oi
from new
[ e D e T 7 compressor
I I into clean
| i container
|
T + v
| X meg |
| m{ I 1
{ |
- -
Relnstall
ilx" m Q + qul mQ
of new oll New

oil

New

compressor

| 5mg (0.2 US fl oz, |
| 0.2 Imp fl oz) of
{ new oil when re- |

| placing liquid tank._|

RHAQB5D
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DIAGNOSES - Overall System

WORK FLOW

o Diagnostic
Procedure(s)
{Refer to HA-
66.)

& Circuit Diagram
for Quick
Pinpoint Check
{Refer to HA-
64.)

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

CHECK IN

Reference item

v

LISTEN TO CUSTOMER COMPLAINT AND
CONFIRM BY PERFORMING OPERATIONAL
CHECK.

Operational Check (Refer to HA-28)
Symptom Chart (Refer to HA-50}

Cannot be

Can be
confirmed ¥

confirmed

SYSTEM.

EDUCATE CUSTOMER ON
CORRECT OPERATION OF

INVESTIGATE ITEMS YOU SHOULD CARRY
OUT RELATED TO EACH SYMPTOM.

. Symptom Chart
(Refer to HA-50.)

v

PERFORM SELF-DIAGNOSIS.

I < Self-diagnosis

{Refer to HA-40.)

Cannot t:n-:-lv
Canb performed
an pe - .
CHECK MAIN POWER Main Power Supply and Ground Circuit
performed SUPPLY AND GROUND | ™ Check
CIRCUIT. (Refer to HA-65.)
' v
MALFUNCTION CODE CAN BE FOUND.
¢N0 Yes
ELIMINATING 4—— | Preliminary Check
GOOD PARTS/ (Refer to HA-52.}
SYSTEMS
Y y

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

‘ A/C Component Layout
{Refer to HA-60.)

Maffunctioning Malfunctioning
harness(es)/ part{s)
connector(s)

INSPECT EACH
COMPONENT.

Electrical Components Inspection
(Refer to HA-88.)
System Description

Y y

(Refer to HA-91.)

REPAIR. REPAIR/REPLAGE.

'

N.G. !—FINAL CHECK

¢0.K,

CHECK OUT

HA-27
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DIAGNOSES — Overall System

A Up
w: Down

auto|econ| oFF "‘"““ »
6F B

VTEMPAl i \M

RHAB58D

0@70

\\ MANLIAL L
- »
-

o

ECON| OFF

EUTO - S ,F
Wlo_) (v TEMP A

2z

RHAB59D

1008

Operational Check

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

CONDITIONS:
Engine running at normal operating temperature.

PROCEDURE:

1.

Check blower

Press FAN switch (A: Up) one time.

MANUAL should appear on the display.

Blower should operate on low speed, and the fan symbol
should have one biade lit { % ).

Press FAN switch one more time.

Continue checking blower speed and fan symbol until all
four speeds have been checked.

l.eave blower on high speed.

Press FAN switch ( ¥: Down)} one time. Blower should oper-
ate in third speed.

Continue checking biower speed and fan symbol until all
three speeds have been checked.

Check discharge air

Press the “if switch.

Display should show air to the face.

Confirm that all discharge air comes ocut the face vents.
Press o switch.

Display should show air to face and foot (bi-level).
Confirm that discharge air comes out the face and foot
venis.

Press switch.

Display should show air to foot.

GConfirm that discharge air comes mostly from the fool
outiets, with some air from the defroster outiets.

Press Wj switch.

Dlsplay should show air to foot and defrost,

Confirm that discharge air comes mostly from the defrost
vents, with some air from the foot outlets.

HA-28



DIAGNOSES — Overall System
Operational Check (Cont’d)

3. Check ambient display

Press the AMB button.
Display should show the outside (ambient) temperature for
approximately 5 seconds.

AUTQ|ECON| OFF

1 1F o al

CEo= (rows s |
IR
RHABG0OD EM

4. Check recirc _

1} Press RECIRC butten. e
RECIRC indicator should illuminate.

2) Listen for intake door position change (you should hear EF &
blower sound change slightly). ’Er@°

WANUAL »
AUTO|ECON| OFF . - »
[ 15F o J

(ﬁ'@ (v rewe a [ s o)

N[N

FE

RHAB61D LE\!T
5. Check defrost

1) Press defrost button. ED)

2) Check that RECIRC is canceled.
The discharge air should be coming only from the defrost
vents.
A,@ 3) Confirm that the compressor cluich is engaged (visual
inspection). .
The display should indicate AUTO, MANUAL, and defrost R&

(W ).

MANUAL
¥ om

15F

(v TEMP & [-;; |\-;..'l-. ”

L 43
oy
&=

5

RHABG2D ' BR

6. Check ECON mode
1} Press ECON button. 8T

Defrost should be canceled.
" Discharge air outlet will depend on ambient, in-vehicle, and
auto|econ|f oFF ECON ¥ -
15F B 'J set temperatures. BF
= 'T“"“I"" i ales m) Display should indicate ECON {no AUTO, no MANUAL).

2) Confirm that the compressor clutch is not engaged (visual

/) inspection).

RHABEAD EL

7. Check AUTO mode

1) Press AUTO button.
2) Confirm that the compressor cluich engages {audio or

awro|econ| or AUT'('JS'F <% .] vi§ual inspectiop)._
! Display should indicate AUTO (no ECON, no MANUAL).

LTS (i rewe a | [ ] v awe (Discharge air will depend on ambient, in-vehicle, and set
/’) temperatures).

RHAB64D
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DIAGNOSES — Overall System
Operational Check (Cont’d)

8. Check temperature decrease

1} Press the temperature decrease button until 18°C (85°F) is
displayed.
2) Check for cold air at discharge air outlets.

<
N

auto|Econ| ofr | AUTO .
[ ESr W8

Cwlomm) [%rowr als [wslis| vl
RHABSSD
9. Check temperature increase
1) Press the temperature increase button until 32°C (85°F) is
displayed.
EUTO econ| oFr | AUTO_ . ,‘,] 2} Listen for changes in blower speed as set temperature
BSF w48 |- changes. '

Cwo=) (, TEMj,,éI_;‘. N I 3) Check for hot air at discharge air outlets.

L

RHABGED

10. Check memory function

1) Press off button.
2) Turn the ignition off.
J 3) Wait 15 seconds.
4)  Turn the ignition on.
"@ 5) Press the AUTO button.
6) Confirm that the set temperature remained at 32°C (85°F).

N

econ| oFr | AUTO

B5F 738

(V TEMP & I",‘..' |\‘;.p'ls.,;'

/)

4

RHA867D
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DIAGNOSES — Overall System

Performance Chart

TEST CONDITION

Before conducting performance test, disconnect ambient sen-
sor harness connector and make short circuit using jumper al
cable. '

Testing must be performed as follows:
Vehicle |location: Indoors or in the shade (in a well-venti- [ja

lated place)
Doors: Closed
Door window: Open {Front driver side only) EM
Hood: Open
switch: ON
Temperature switch (P.T.C.): Max. COLD set e
Mode switch: “f (Ventilation) set
(REC) switch: &y (Recirculation) set EE &
(%) (fan) switch: Max. speed set ‘E@

Engine speed: 1,500 rpm
Time required before starting testing after air conditioner

starts operating: More than 10 minutes FE
TEST READING AT
Recirculating-to-discharge air temperature table
Inside air {Recirculating air} at blower assembly inlet Discharge air temperature at center ED
Relative humidity Air temperature ventilator
% G (F) "C(F)
A
25 (77} 9.0 - 11.1 (48 - 52} FA
50 - 60 30 {88) 13.1 - 15.2 {56 - 59)
35 (95) 17.1 - 19.3 (63 - 67) RA
25 (77) 11.1-13.2 (562 - 56)
60 - 70 30 (86) 15.2 - 17.4 (59 - 63) BR
35 (95) 19.3 - 21.5 (67 - 71)
o ST
Ambient air temperature-to-compressor pressure table
Ambient ai High- Disch B
- — molem &y - 's pressu-re (Discharge Low-pressure (Suction side) Bl
Relative humidity Air temperature side) kPa (kg/cm?, psi)
% "G (°F) kPa (kg/cm?, psi} grems, P
1,226 - 1,432 190.3 - 213.8
25 (77)
(12.5 - 14.8, 178 - 208) (1.94 - 2.18, 27.6 - 31.0)
1,324 - 1,509 193.2 - 217.7
30 (86)
50 - 70 {13.5 - 16.3, 192 - 232) {1.97 - 2.22, 28.0 - 31.8) Bl
35 (95) 1,620 - 1,844 201.0 - 229.5
{15.5 - 18.8, 220 - 267) (2.05 - 2.34, 29.2 - 33.3}
1,755 - 2,11 2138 - 246.2
40 (104) 75 118 38 6
{(17.9 - 21.8, 255 - 307) (2.18 - 2.51, 31.0 - 35.7)
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DIAGNOSES — Overall System

Performance Test Diagnoses

INSUFFICIENT COOLING
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DIAGNOSES — Overall System

Performance Test Diagnoses (Cont'd)
TROUBLE DIAGNOSES FOR ABNORMAL PRESSURE

Whenever abnormal pressure of high and/or low sides of the system is noted, diagnosis must be con-
ducted by using a manifold gauge. The large-line zone on the gauge scale (see illustrations.) shown in
the following tablie refers to the standard (normal) pressure range for the corresponding pressure side
(high or low). Since the standard (normal) pressure, however, differs from vehicle to vehicle, refer to
the “Ambient Temperature-Pressure Characteristics’ chart.

Gauge indication

Refrigeramnt cycle

Probable cause

Corrective action

Both high and low-pressure
sides are loo high.

N

~

AC3594

& Pressure is reduced soon
after water is splashed on
condenser.

Excessive refrigerant charge
in refrigeration cycle

Reduce refrigerant until spec-
ified pressure is obtained.

Air suction by radialor or
condenser fan is insufficient.

Insufficient condenser cocling
performance
l
(1) Condenser fan are
clogged.
(@ Improper rotation of radi-
ator fan or condenser fan

® Clean condenser.

@ Check and repair radiator
or condenser fan as neces-
sary.

e Low-pressure pipe is not
cold.

® When compressor is
stopped high-pressure
value quickly drops by
approximately 196 kPa (2
kg/em?, 28 psi). It then
decreases gradually there-
after.

Poor heat exchange in con-
denser

(After compressor operation
stops, high pressure
decreases too slowiy.)

|

Air in refrigeration cycle

Evacuate repeatedly and
recharge system.

Engine tends to overheat.

Engine cooling systems mal-
function.

Check and repair each
engine cooling system.

e Areas near low-pressure
pipe connection and ser-
vice valves are consider-
ably cold compared with
areas near expansion valve
outlet or evaporator.

e Plales are sometimes cov-
ered with frost.

¢ Excessive liquid refrigerant
on low-pressure side
o Excessive refrigerant dis-
charge flow
e Expansion valve is open a
fittle compared with the
specification.
d
(# Improper thermal valve
installation
(2 Improper expansion valve
adjusiment

Replace expansion valve.

HA-33
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DIAGNOSES — Overall System

Performance Test Diagnoses (Cont’d)

Gauge indication

Refrigerant cycle

Probable cause

Corrective action

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

).
@ Ml N

Ix
]
%]
&
=]
=

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.

e Check and repair or
replace malfunctioning
parts.

® Check compressor oil for
contaminalion.

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

==

© i ~

@ i A

AC356A

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

Compressor pressure opera-
tion is improper.

!
Damaged inside compressor
packings

Replace comprassor.

No temperature diflerence
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.

FON
@ {7

AC353A

& There is a big temperature
difference between liguid
tank outlet and inlet. Outlet
temperature is extremely
low.

e Ligquid tank inlet and expan-

sion valve are frosted.

Liguid tank inside is clogged
a little.

¢ Beplace liquid tank
o Check compressor oil for
contamination.

e Temperature of expansion
valve inlel is extremely low
as compared wilth areas
near liquid tank.

o Expansion valve inlet may

be frosted.

o Temperature difference

occurs somewhere in high-

pressure side

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

» Check and repair malfunc-
tioning parts.

# Check compressor oil for
contamination.

1014
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DIAGNOSES — Overall System

Performance Test Diagnoses (Cont’d)

Gauge indication

Refrigerant cycle

Probable cause

Corrective action

Both high and low-pressure
sides are too low.

(2]

\

LT

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

Expansion valve closes a lit-

tle compared with the specifi-

cation.

l

(1) Improper expansion valve
adjustment

(@ Malfunctioning thermal
valve

(3 Qutlet and inlet may be
clogged.

8 Remove foreign particles
by using compressed air.

@ Check compressor ail for
contamination.

@)

B

)

©

)

AGC353A

Areas near low-pressure
pipe connection and service
valve are extremely cold as
compared with areas near
expansion valve outlet and
evaporator.

Low-pressure pipe is clogged
or crushed.

e Check and repair malfunc-
tioning parts.

e Check compressor oil for
contamination.

LC

EF &

Air flow volume is not
enough or is too low.

Evaporator is frozen.

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

Replace compressor.

AT

Low-pressure side some-
fimes becomes negative.

SoN

N

AG354A

® Air conditioning system
does not function and does
not cyelically cool the com-
partment air.

» The system constantly func-
tions for a certain period of
time after compressor is
stopped and restarted.

Refrigerant does not dis-
charge cyclically.

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

l
Water is mixed with refriger-
ant.

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

P

29

=

=)
3

ST
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DIAGNOSES — Overall System

Performance Test Diagnoses (Cont’'d)

Gauge indication

Refrigerant cycle

Probable cause

Corrective action

Low-pressure side becomes
negative.

@-:3)
@ i

ACIB2A

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

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

Expansian valve or liquid
tank is frosted.

After the system is left at

rest, start it again in order to

confirm whether or not prob-
lem is caused by water or
fareign particles.

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

e If it is due to foreign
particles, remove expan-
sion valve and remove
them with dry and com-
pressed air.

® [f either of the above meth-
ods cannat correct the
problem, replace expansion
valve.

@ Replace liquid tank.

e Check compressor oil for
contamination.

1016
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DIAGNOSES — Overall System

NOTE

PO

FA

RA

BR

ST

el

EL
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TROUBLE DIAGNOSES

Self-diagnosis

INTRODUCTION AND GENERAL DESCRIPTION

The self-diagnostic system diagnoses sensors, door motors,
biower 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 accom-

Note plished by starting the engine (turning ignition switch from

Start engine. “OFF" to “ON’") and pressing switch for at least 5 seconds.

(tgnition switch OFF — ON) The B8 switch must be pressed within 10 seconds after start-

ing the engine (ignition switch is turned "“ON”). This system will

Y be canceled by either pressing & switch or turning ignition

In 10 seconds after starting engine (ignition switch "OFF”. Shifting from one step to another is accom-

switch is turned "ON"), press @il switch plished by means of pushing @9 (HOT) or €@ (COLD) switch,
for at least 5 seconds. as required.

Additionaliy shifting from STEP 5 to AUXILIARY MECHANISM is
accomplished by means of pushing € (fan up) switch.

FRESH VENT “OFF"

Ignition switch: OFF

STEP 1 — L.E.D.s and segmenis are

checked. .
switch: ON
STEP 2 —- Input signals from each sensor Ignition switch: OFF
are checked.
switch: ON

4_-!
ﬂ_h

STEP 3 — Mode door motor position switch | Ignition switch: OFF

is ehocked. Self-diagnostic function is canceled.

switch: ON

—9
-

Ignitian switch: OFF

STEP 4 — Actuators are checked.

switch: ON

-8
_@ﬂ,

STEP 5 — Temperature detected by each | 'gn#tion switch: OFF

sensor is checked and multiplex communi-

cation errors are detected. switch: ON

AUXILIARY MEGHANISM — Temperature Ignition switch: OFF Note:

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

Self-diagnosis (Cont’'d)

STEP BY STEP PROCEDURE

Note

Start engine.
{lgnition switch OFF — ON)

&l
hd
Set in self-diagnostic mode. MA
[Irn 10 seconds gfter starting engine {ignition switch is turned
“ON™), pressH switch ON for 5 seconds.]
Y EM
STEP 1 All L.E.D.s and segments illuminate. No p.| Malfunctioning kgl switch, L.E.D. or fluores-
cent display tube
Yes LG
4
Press HOT) switch.
@ Hom) e
EG
r
Go to next inspection {(STEP 2). No p] Maifunctioning o (HOT) switch EE
Yes :
¥
Press @@ (COLD) switch. AT
A d
Return to previous inspection (STEP 1). No »| Malfunctioning o (COLD) switch PD
Yes
r *- T m—
1: Conduct seif-diagnosis STEP 2 under sun- =
Press @® (HOT) switch. shine. FA
- When conducting indoors, direct light (more
4 Display than 60W) at sunload sensor or Gode No.
STEP 2 = 25 will indicate despite that sunload sensor is  RA
C functicning properly.
BR
All sensors are in Sensor(s) is(are)
good order. malfunctioning. Code Malfunctioning sensor
No. (including circuits) 8T
pu Y | Ambient sensor
Display L BF
\d E'E' In-vehicle sensor
i PR
- Code No. of maltunctioning >
L LI sensor is indicated on display. Water temperature sensor
{Thermistor)
EL
1_f| Intake sensor
! 'Y
Press o {HOT) switch, :'5 Sunload sensor*{
¢ L
PB.R.
® co
E' -} Thermal transmitter
Nole:
Without engine running, STEP 4 and 5 are not usetful for some
case because compressor does not operate.
HA-41 1021



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

f

Display
STEP 3
f
All mode deor motor position Mode door motor position
swilches are in good order. switch{es} is{are) malfunc-
tioning.
Code | Malfunctioning mode door motor posi-
Display No. tion switch (including circuils)
ar Code No. of malfunctionin
) N I SR t | VENT
mode door motor position ]
switch is indicated on display.
3 1B/
L
B0
] 33
Press o HOT} switch.
trom 3"_: FOOT/DEF 1
l Display 35, | FooT/pEF 2
STEP 4 —=
i =T | DEF
'-J' [] LS
l Actuators test pattern
Code —
Code No. of actuators test pattern is indicated No. Mode | Intake | Air mix | Blower | Com-
on display. — door door door motor | pressor
! 4| venT | RE Full 4 sv | on
Ll ! c Cold
B .
Press G (DEF) switoh. et | rec | Y oo tv| on
(LN Cold

20% Full
] BiL 2 7-av ON
el

FRE | Hot
: Full
Press @% (HOT) switch. LU oF1 | FRE hor | 7-9v | OFF
| pre | e | T | 7iev | oFF
-l' | Hot
Full 10 -
) ON
o 8 DEF | FRE | o 12v
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TROUBLE DIAGNOSES
Self-diagnosis {Cont’d)

®
l Display
STEP 5 N
=1 a
l L‘\A.fﬁ\\'
»| Press @D (DEF) switch.
' EM
Temperature detected by each sensor is indi- .| Ambient sensor
cated on display. "| In-vehicle sensor
_ LG
Intake sensor
A 4
Press (REC) switch. EF &
EC
l Display EE
0
Sc
l AT
%J [Multiplex communication error between Display Signal direction )
control unit and auto amplifier is detected] Sc In good order
Se Sg Control unit — Auto amp.

L 52 38 *
Turn ignition switch OFF or (AUTO) blinks two
switch ON.

times Auto amp. Control unit
) ulo amp. = RA
Y sz &8
END BR
8T
BF
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TROUBLE DIAGNOSES

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

STEP 1: Checks L.E.D.s and segments

When switch’s L.E.D. and segmentis are in good order in STEP
1 mode, the corresponding L.E.D. and fluorescent display tube
will illuminate,

VFluorescem display tube

1Y
' -
AUTO|ECON| OFF AUTOEQOQ': @ __:A:UAL ?
-;ES,BAMB \H
p@b) GTEMPA el [ FH B -H AMED

RHAS868D

Display maliunction

AUTOECON MANUAL

e -
TRV R ]

illuminate.

\F'art of segments does not

RHAGC2A

Display (when all sensors are
in good order)
after * & "

lluminates |

o
!
Ll

{lluminates 3 seconds
is iluminated.

RAHAS70D

1024

If L.E.D.s or segments malfunction, L.E.D. does not come on or
display shows incomplete segment.

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

Display shows “2 " in STEP 2 mode.

When ali sensors are in good order, display shows o0’
It takes approximately 3 seconds te check all sensors,

HA-44



TROUBLE DIAGNOSES
Seli-diagnosis (Cont’d)

Display (when sensor malfunctions) if a sensor is malfunctioning, the corresponding code No. blinks

Blinks (indicating on display. A short circuit is identified by a blinking = " mark
a shortcircult) Code No. (blinks) preceding mode number.
lluminates
Gl
1
<l "
RHAS00A €M
-, ‘ If two or more sensors malfunction, corresponding code Nos.
‘ respectively blink two times. L

> Each code No. %5@&

blinks two times,
1
FE

RHASOHA AT

Sensors and abnormalities
If a circuit is opened or shorted, display shows its code No. PQ
when input corresponds with any of following conditions.

Code No. Sensor Cpen circuit Short circuit EA

EI ! Ambient sensor Less than Greater than ”
' —41.9°C (-43°F) 100°C (212°F)
Less than Greater th ;
E'E' In-vehicle sensor _41.9°C (43F) 100%622:2:; iBA
j3 aler temperature Less than Greater than
L sensor —256°C (—14°F) 150°C (302°F) B3R
i Intake sensor l_ess than Greater than =
L —41.9°C (—43°F) 100°C (212°F)
R Less than Greater than -

E‘S Sunload sensor*2 0.0152 mA 0.545 mA ]
- P.B.R.“1 Greater than 50% Less than 30%
L B
== Thermal Greater than Less than BE
L transmitter 11.5v 2.2V

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

*2: Conduct self-diagnosis STEP 2 under sunshine.

When conducting indoors, direct light {more than 60W) at suntoad sen- EL
sor.
Display (when all doors are STEP 3: Checks mode door pOSiﬁOl’I
in good order)  (iyminates 3 seconds after Display shows “3 "7 in STEP 3 mode.
" 37 is shown on display. | \When all doors are in good order, display will then show ‘33",
Hlurninates \ It takes approximately 3 seconds to check all mode doors.

\
-—, e
At

RHABBID
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TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

Disptay (when a door is When abnormalities are detected, display shows a code No.
out of order) Code No. (olinks) corresponding with malfunctioning part.
llumninates i - = C
\‘ Code No. 3| _.E' 3_: 5“"!‘ 35 3._;
-‘ -‘ Malfunctioning part VENT | B/L1 | B/L2 | F/D1 | F/ID2 | DEF
o, T
RHA497A
‘ If two or more mode doors are cut of order, corresponding code
numbers respectively blink two times.

Each code No.
blinks two times,

L
. ! If any mede door motor position switch is malfunctioning, mode

<R rHadosa| door motor will alse malfunction.
Changes from “}” to 5" STEP 4: Checks operation of each actuator
Display shows “‘4:"" in STEP 4 mode.
When @D (DEF) switch is pressed one time, display shows
E"'”"‘i”“es “yo ", Thereafter, each time the switch is pressed, display
advances one number at a time, up to “4g"', then returns to
yrt

RHA495A

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

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

Code No. L: : ._h‘:'] Ll‘.a' I_'ll_'l L'lS L‘IE

Actuator
Mode door VENT B/L1 B/L 2 FO A F/iD 2 DEF
a

Intake door REC REC i[;'é’ FRE FRE FRE

Air mix door Full Full Full Full Full Full
x Coid | Cold Hot Hot Hot Hot

Blower motor 4-5 9-11 7-9 7-9 7-9 10 - 12

A \ v \ v i
Compressor ON CN ON OFF OFF ON

Operating condition of each actuator cannot be checked by indicators.
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

STEP 5: Checks temperature detected by sensors, and
detects multiplex communication error
Checks temperature detected by sensors.
Display shows ‘g " in STEP 5 mode.
N 4 e When @ (DEF) switch is pressed one time, display shows Gl
. temperature detected by ambient sensor.
. e When @ (DEF) switch is pressed second time, display
shows temperature detected by in-vehicle sensor. A
o When QD (DEF) switch is pressed third time, display
4k shows temperature detected by intake sensor.
o When

“5' appears on display.

RHA482A

@ (DEF) switch is pressed fourth time, dispiay =M

returns to original presentation “'g

e
EF &
EC
FE
AT
Temperature detected by sensor
corresponding with switch operation PO
FA
‘ ‘
'. . BA
4l -' 5
RHA433A BR
Disptay Display Display Display
- x© ®D |«
—- - »  Temperature »  Temperature Temperature
_’ detected by detected by detected by
ambient sensor in-vehicle intake sensor BIE
sensor N

RHAAB4A E"_—.

If temperature shown on display greatly differs from actual
temperature, check sensor circuit at first then inspect sensor
itself according to the procedures described in Electrical Com-
ponentis Inspeclion.
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TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

Display (muftiplex. communication Detects multiplex communication error
properly functioning) Display shows ‘52" in STEP 5 mode.
[Multiplex communication error between control unit and auto
.- -‘ amplifier is detected]
- > Display Signal direction
' ' SE' ln good order
4NV "4 =
S.: 83 Control unit — auto amplifier
RHA056D) SE %
blinks two
tmles Auto amplifier — control unit
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
iwo times for 0.5 second intervals.

If 2 communication error is displayed, follow the flow chart
below to judge if the error occurred in the past or is currently
happening.

START

¥

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

Reconnect battery again.

A 4
Set up Self-diagnoses STEP 5. Communication error .| Go to Diagnostic Procedure

Check multiplex communication error. | 20. (HA-87.)

In good order
A 4

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 felt by driver

in a range of +3°C (£ 6°F).

Operating procedures for this trimmer are as follows: Gl
Starting with STEP 5 under “Self-diagnostic mode”, press

€D (fan up) switch to set air conditioning system in auxiliary
mode. Then, press either @9 (HOT) or € (COLD) switch as MA
desired. Temperature will change at a rate of 0.5°C {1°F) each

time a switch is pressed.
P Bl
LG
Self-diagnosis STEP 5

EF &

f EC

Initial display i
AT
U.S.A. mode! Canada model

__o 887 | s ®) PD
t I

]

QO © QL O Ed

I l 1 [
U.5.A. model U.S.A. model
s

[ ¥ & ] L - ¥ & }

Canada model Canada model |.FE‘;3
gsc % } { - 0s° & ] -
| t | i |

o ©© O O -

T
|
]
1
1
I
I
|
}

¥ v
U.S.A. model U.S.A. model _
e =] [ .. »)B 2
Canada model Canada model
[ 3.c 5 ] L - 35" % J

SHAT97E

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

0°C (0°F).
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TROUBLE DIAGNOSES

DIAGNOSTIC TABLE

Symptom Chart

Diagnostic Procedure

PROCEDURE Self-diagnosis Preliminary Check
g P R ) g [ i e e e Y A A
i ) I~ -2 = T e I N [yl M~ |~ = M~
[ IR [ IR S R R I I B B R B R el ol RO I R
LG R I I R B I B T B R
Rl RS ) e S e e A = e e -
w AHHE R R I N B EBE R
< Zltlale|lwlw|lel<|l=lfl|ele]g|e|e(2ye|2)2) 2|2
g -
= gig|g(e|clE ==zl slslslsl2lB3 1221312221223 (2]
w -+ |+l =wig|2l el gl8lglslglgle|le|e]la|la|le|o|d|ld] D]l @]
- Q N i sfSlelElgl1elg|lele|2)laleleig|lelelalelelelele]e
T 21912128 Slo|lo|&16|618651e]ei1er1e|elele|lg|lelglelele
ou TIIII I3 = ola|lao|o|a|acfar | ||| |a
T c|lac|c|<ia|>| | 2l =l 2l 2l &
SYMPTOM gl R R EEHEEHBEE R IR IR
i S| e|Sle | S1E|E(E|EIE|E|E(8|8 G| |ElE)E|8!% %% 8
& o slelalalal 2| E|EIE|E|E(E|E|E|5|5|5|5/8/5|5/5|5|5|5]5|5
%2 Wwlwiww wi X155/ s|e|e|2|e|2|28|f|g|E S|l |2|F| (2|8
= glejg|le|e|lp|eg|e2jE|m|E|lElf|s(lE(|e|l@j{oia|e
o= n|le|lw|lw|lolz|d|d|e|a|la|laja|ala|d]lb|8]|8|6|a|(DflD|o|la|a|b
Air outlet does rot change. 0@ cjic|c] O alo olo|o olo olojo
Intake door does not change. Q @ o|Q 0 ol Ne] SN RGR RG] [OR RS [SE RGN RS
Insufficient caoling [ L LS R I A I 0 OO O jol e Olo|o [l o] oSO
Insufficient heating olots|oloto|ofo [ 1 ]Ee] O oo olaolo oo ololo
Blower motor opsration Is maliunctioning. Qg olo & ololojololo ojo|loloiol|o
Magnet cluich does nat engage. QQ oo 3] alo olo]o oo clojo
Discharged air temperature does nof - . - . . - -
g P 06 oo © ole olo|o olo olo|c

changsa.

Noise

Ambient sensor cir-
cuit is open.

®

=

Ia-vehicle sensor cit-
cutit is open.

Water temperature
circuit is open.

Intake sensor circuit
is open.

Sunload sensor circuit
is open.

P.B.R. ¢cireuit is open.

Thermal transmitter
circuit is open.

R ] N g N WL

AN AN a Xl a ] a Xia k!

Ambient sensor cir-
cuit is shorted.

fn-vehicle sensor cir-
cuit is shorted.

Water temparaturg
sensor circuit is
shorted.

Result of self-diagnosis STEF 2

Intake sensor circuit
is shorted.

|

Sunlgad senser circult
is shorted.

|
Fg g | Dy Mg Mg

P.B.A. circuit is
shortad.

Thermal tranamitter
circuit is shorted.

TR N g A ST W

AN

LA AL A A AL A I R I 2 000
QO OO0 OO0 O [0/0/d/0 000’ ®

M dool t t g

m:ﬁi loor motor does not operate nor 9 0 o alo alalo alo ololo
Intake d t -

ntake door motor does not operate nor 9 o alo olalo alo otolao
mally. .

Air mix door motor does not operate por- e O olo ololo olo alolo
mally,

Blower motor operation is malfunctioning

under out of Starting Fan Speed Control. Qe 9 clofolojolo colefe|e @@
Magnet clutch does not operate after per- ola 0 o o

forming Preliminary Check 6.

Seli-diagnosis cannot be performed.

Q. 6: The number means checking arder.
O: As tor checking order, refer to each flow chart. (It depends on malfunctioning portion.)
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TROUBLE DIAGNOSES

Symptom Chart (Cont’d)
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TROUBLE DIAGNOSES

Preliminary Check

PRELIMINARY CHECK 1

Air outlet does not change.
e Perform Self-diagnosis STEP 1 before referring to the flow chart.

CHECK SENSOR CIRCUIT. N'G; CHECK SENSOR CIRCUIT IN DETAIL AGCORDING TO THE DIAG-
Set up Seif-diagnosis STEP 2. NOSTIC PRCCEDURE BELOW CORRESPONDING TO EACH CODE
Is each sensor circuit nrormal? NOC.
Code No. 20 should be indicated on the dis-
play after.approx. 3 seconds. ' Reference
Code No. How to repair
O.K. page
el Go to Diagnostic Procedure 1. HA-66
oc Go to Diagnostic Procedure 2. HA-67
23 Go to Diagnostic Procedure 3. HA-68
oY Go to Diagnostic Procedure 4. HA-69
25 Go to Diagnostic Procedure 5. HA-70
26 Go lo Diagnostic Procedure 6. HA-71
27 Go to Diagnostic Procedure 7. HA-72
21 Go to Diagnostic Procedure 8. HA-73
—-2c Go to Diagnostic Procedure 9. HA-73
-23 Go to Diagnastic Procedure 10. HA-74
-4 Go to Diagnostic Procedure 11. HA-74
-25 Go to Diagnostic Procedure 12. HA-75
-2h Go to Diagnostic Procedure 13. HA-76
-3 Go to Diagnostic Procedure 14, HA-77
When malfunctioning sensor circuits for ambient sensor, in-vehicle
sensor and intake sensor are suspected, it is useful to check tem-
perature detected by each sensor with Self-diagnosis STEP 5 to
confirm the temperature is within normal range before performing
Diagnostic Procedures.
L 4
CHECK MCDE DOCR MOTOR. N'G_; Go to Diagnoestic Procedure 15. (HA-78)
Set up Self-diagnesis STEP 3. "
Is mode door motor operating normally?
Code No. 30 should be indicated on the dis-
play after approx. 3 seconds.
lO'K'
CHECK MODE DOOR OPERATION. N-G [ GHECK SIDE LINK MECHANISM. N-G: [ Repair or adjust.
Set up Self-diagnosis STEP 4. Refer to DOOR CONTROL. (HA-89) "
Does air outlet change according to each code
No.? . 0O.K.

Yi |42 | 43 | 44 | 45 | 46
VENT | B/L1 | B/ 2| F/D1 | F/D2 | DEF

Go to Diagnostic Procedure 15. (HA-78)

Refer to Air Flow, (HA-11)
O.K.

A 4

Air outiet control system is normal. Refer to
Qutlet door control specification. {(HA-102)
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TROUBLE DIAGNOSES
Preliminary Check {Cont’d)

PRELIMINARY CHECK 2

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

CHECK SENSQOR CIRCUIT. N.G; CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO THE DIAG- Gl
Set up Self-diagnosis STEP 2. "1 NOSTIC PROCEDURE BELOW GORRESPCONDED TO EACH CODE G
Is each sensor c¢ircuit normal? NO.
Code No. 20 should be indicaled on the dis- WA
play after approx. 3 seconds laler. Reference i
Code No. How to repair
oK. page
i Go to Diagnostic Procedure 1. HA-66 EWi
ac Go to Diagnostic Procedure 2. HA-67
&3 Go to Diagnostic Procedure 3. HA-68 L
a4 Go to Diagnostic Procedure 4. HA-69
25 Go to Diagnostic Procedure 5. HA-70 EEF@&
b Go to Diagnostic Procedure 6. HA-71
27 Go to Diagnostic Procedure 7. HA-72 =E
-1 Go to Diagnoestic Procedure 8. HA-73
-2c Go to Diagnostic Procedure 9. HA-73 BT
A
-3 Go to Diagnostic Procedure 10. HA-74
-2y Go to Diagnostic Procedure 11. HA-74
O
-25 Gio to Diagnostic Procedure 12. HA-75 PD
-2b Go to Diagnostic Procedure 13. HA-76
=7 Go to Diagnostic Procedure 14, HA-77 EA&
When malfunctioning sensor circuits for ambient sensor, in-vehicle
sensor and intake sensor are suspected, it is useful to check tem- AA
perature detected by each sensor with Self-diagnosis STEP 5 to *
confirm the temperature is within normal range before performing
Diagnostic Procedures. ER
\ , - 8T
CHECK INTAKE DOOR MOTOR OPERATION. N'G.'. CHECK INTAKE DCOR ROD or LEVER N-G_; Repair or adjust.
Set up Seli-diagnosis STEP 4. " | MECHANISM. "
Does intake air change according to each Refer to DOOR CONTROL. {(HA-90} BE
code No.? QK

20%
REC | REC 7 FRE | FRE | FRE

FRE R
Go to Diagnostic Procedure 16. {HA-80)

ToK.

tntake door control system is normal.
Refer to Intake door control specification. (HA-
98}
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TROUBLE DIAGNOSES

PRELIMINARY CHECK 3
Insufficient cooling

1034

Preliminary Check (Cont’d)

CHEGK MODE DOOR OPERA- N.G.| Go to Preliminary Check 1. (HA-
TION. 7| 52
OK.
Y
CHECK INTAKE DOOR OPERA-  [N.G.| Ga to Preliminary Check 2. (HA-
TION. "1 63)
lO.K.
CHECK BLOWER MOTOR OPER- | N.G-1 Go to Preliminary Check 5. (HA-
ATION. "] 58)
lO.K.
CHECK MAGNET CLUTCH OPER- | N-G-| Go to Preliminary Check 6. (HA-
ATION. Ul 57}
0K.
A 4
CHECK COMPRESSOR BELT N.G.: Adjust or replace compressor
TENSION. "| belt.
Refer to MA section.
lO.K.
CHECK AIR MIX DOOR OPERA- | N.G.| Go to Preliminary Check 7. (HA-
TION. | 58)
0K,
Y
CHECK COOLING FAN MOTOR N-G; Go to EF & EC section.
OPERATION. "
lO.K.
CHECK REFRIGERATION CYCLE |N.G.| Go to Performance Test Diag-
PRESSURE WITH MANIFCLD " | noses. (HA-32)
GAUGE CONNECTED.
Refer to Performance Chart. (HA-
31)
0K
L 4
CHECK FOR EVAPORATOR COIL |N.G.| Replace suction throttle valve.

FREEZE UP.

1. Set up Self-diagnosis STEP 5.

2. Measure evaporator outlet air
temperature detected by intake
sensor.

0.K.
l (Does not
r freeze up)

{Freeze up}

CHECK DUCTS FOR AIB LEAKS,

N.G.

Repair air feaks.

C.K.

Y

PERFORM TEMPERATURE SET-

TING TRIMMING.

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

2. Press @@ (COLD) switch at
desirabie times.

HA-54




TROUBLE DIAGNOSES

PRELIMINARY CHECK 4
Insufficient heating

Preliminary Check (Cont'd)

CHECK MODE DOOR OPERA- N.G.| Go to Preliminary Check 1. (HA-
TION. | 52)
OK.
v
CHECK INTAKE DOOR OPERA- | N-G.| Go to Preliminary Check 2. (HA-
TION. " 53)
OK.
k 4
CHECK BLOWER MOTOR QPER- | N-G.| Go to Preliminary Check 5. {(HA-
ATION. 71 56)
lo.K.
CHECK AIR MIX DOOR OPERA- | N-G.| Go to Preliminary Check 7. (HA-
TION. " 58)
OX.
L i
CHECK DUCTS FOR AIR LEAKS, |N.G.

Y

Repair air leaks.

O.K.

A 4

PERFORM TEMPERATURE SET-

TING TRIMMING.

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

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

HA-55
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)
PRELIMINARY CHECK 5

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

CHECK SENSOR CIRCUIT. N-G; CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO THE DIAG-
Set up Seli-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. Code No. How to repair HEer::c’e
p
O.K. - -

2! Go to Diagnostic Procedure 1. HA-86

o¢ Go to Diagnostic Procedure 2. HA-67

c3 Go to Diagnostic Procedure 3. HA-88

o Go to Diagnostic Procedure 4. HA-69

5 Go to Diagnostic Procedure 5. HA-70

26 Go to Diagnostic Procedure 6. HA-7 1

27 Go to Diagnostic Procedure 7. HA-72

- Go to Diagnostic Procedure 8. HA-73

-oc Go to Diagnostic Procedure 9. HA-73

-23 Go to Diagnostic Procedure 10. HA-74

-4 Go to Diagnostic Procedure 11. HA-74

J -5 Go to Diagnostic Procedure 12. HA-75
4 -6 Go to Diagnostic Procedure 13. HA-76

CHECK BLOWER MOTOR OPERATION.
Set up Self-diagnosis STEP 4. -7 Go to Diagnostic Procedure 14. HA-77
Does blower speed change according to each When malfunctioning sensor circuits for ambient sengor, in-vehicle
code No.? sensor and intake sensor are suspected, it is useful to check tem-

perature detected by each sensor with Self-diagnosis STEP 5 to

Code confirm the temperature is within normal range before performing
No. Y "e H3 |44 |45 | 46 Diagnostic Procedures.
Blower
Midd'e ! .
:Zt;; Low high Midd'e low High N.G.
P * Go to Diagnostic Procedure 18. (HA-83)
O.K.
Y
Is engine coolant temperature below 50°C No o Blower motor operation is normal.
{122°F) and ambient temperature below 15°C " | Refer to Fan speed control specifica-
(59°F)? tion. (HA-106)
Yes
k2
1S BLOWER MOTOR CONTROLLED UNDER No | Check engine coolant temperature sen-
STARTING FAN SPEED CONTROL? 7| sor control circuit.
Refer to Starting fan speed control specifica- Reter to EF & EC section.

tion. (HA-105)

lYes

Blower motor operation s normal.
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TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

PRELIMINARY CHECK 6

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

CHECK SENSOR CIRCUIT. N-G; CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO THE DIAG- ar
Set up Self-diagnosis STEP 2. 7| NOSTIC PROCEDURE BELOW CORRESPONDED TO EACH CODE '
Is each sensor circuit normal? NO.
Code No. 20 should be indicated on the dis- ; 3
lay aft 3 d : . Reference WA
play arier approx. 3 seconds. Code No. How to repair pa
ge
O.K.
c! Go to Diagnostic Procedure 1. HA-66 EM
Palnd Go to Diagnostic Procedure 2. HA-67
23 Go to Diagnostic Procedure 3. HA-68 e
oM Go to Diagnostic Procedure 4, HA-69
P Go to Diagnostic Procedure 5. HA-70 EE &
)
26 Go lo Diagnoslic Procedure 6. HA-71 EG
20 Go to Diagnostic Procedure 7. HA-72
—-! Go to Diagnostic Procedure 8. HA-73 FEE
-22 Go to Diagnostic Procedure 9. HA-73
~23 Go to Diagnostic Procedure 10. HA-74 AT
-4 Go to Diagnostic Procedure 11. HA-74
-25 Go to Diagnostic Procedure 12. HA-75 E}
-26 Go to Diagnostic Procedure 13, HA-76
-27 Go to Diagnostic Procedure 14. HA-77 A
When malfunctioning sensor circuits for ambient sensor, in-vehicle
sensor and intake sensor are suspected, it is useful to check tem-
peratura detected by each sensor with Self-diagnosis STEP 5 to BA
confirm the temperature is within normal range before performing
Diagnostic Procedures.
"
CHECK MAGNET CLUTCH OPERATION, N.G.| CHECK REFRIGERANT. N.G.| Check refrigerant 87
Set up Selt-diagnosis STEP 4. " | Connect manifold gauge, then check | leaks.
Does magnet clutch operale according to each system pressure.
=
5 ‘
code No.? 0K BF
Gode
Nolyr fue |43 [wy |45 |48
Actua- i
tor
Com- Jr
ON | ON | ON [ OFF | OFF | ON - - EL
pressor Go to Diagnostic Procedure 19. (HA-85)
0K

A
Magnet clutch cantrot system is normal.
Refer to MAGNET CLUTCH CONTROL. {HA-
107)
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TROUBLE DIAGNOSES

PRELIMINARY CHECK 7

Discharged air temperature does not change.

Preliminary Check (Cont’d)

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

CHECK SENSCR CIRCUIT.

Set up Seli-diagnosis STEP 2.
Is each sensor circuit normal?
Code No. 20 should be indicated on the dis-
play after approx. 3 seconds later.

N.G.

>

O.K.

CHECK AIR MIX DOOR OPERATION.
Set up Self-diagnosis STEP 4.

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

g1 | w2 | w3

4y | us

46

Full cold

Fult hot

O.K.

Y

tem is nermal.

Refer to Air mix door
control specification.
{HA-29)

Air mix door control sys-

¥

N.G.

CHECK SENSOR CIRCUIT IN DETAIL ACCORDING TO THE DIAG-
NOSTIC PROCEDURE BELOW CORRESPONDING TQ EACH CODE
NO.
Code No. How to repair Re;zrge;ce
2! Go to Diagnostic Procedure 1. HA-66
oc Go to Diagnostic Procedure 2. HA-67
&3 Go to Diagnostic Procedure 3. HA-68
oy Go to Diagnostic Procedure 4, HA-69
25 Go to Diagnostic Procedure 5. HA-70
a6 Go to Diagnostic Procedure 6. HA-71
27 Go to Diagnostic Procedure 7. HA-72
-2 Go to Diagnostic Procedure 8. HA-73
-2 Go to Diagnostic Procedure 9. HA-73
-23 Go to Diagnostic Procedure 10, HA-74
-4 Go to Diagnostic Procedure 11. HA-74
-°5 Go o Diagnostic Procedure 12. HA-75
—-2b Go to Diagnostic Procedure 13. HA-76
-1 Go to Diagnostic Procedure 14. HA-77

When malfunctioning sensor circuits for ambient sensor, in-vehicle
sensor and intake sensor are suspected, it is useful to check tem-
perature detected by each sensor with Self-diagnosis STEP 5 to

confirm the temperature is within normal range before performing
Diagnostic Procedures.

CHECK AJR MIX DOOR MEGHANISM.
Repair to DOOR GONTROL. (HA-89)

N.G.

hd

Repair or adjust.

v

O.K.

Go io Diagnostic Procedure 17. (HA-82)
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TROUBLE DIAGNOSES

PRELIMINARY CHECK 8

Noise

Preliminary Check (Cont’d)

Check where noise
comes from.

4

r

Expansion valve

Compressor

k4

Y

Replace expansion
valve,

Replace compressor.

¥

Refrigerant line

Belt

y

r

The line is fixed
directly to the body.

The line is not fixed.

y

y

Fix the line with rub-
ber or some vibration
absorhing material,

Fix the line tightly.

r

r

The belt vibration is
intense.

Side of belt is worn
out.

r

4

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

The pulley center does
not match.

Readjust the pulley
center.

HA-59

LC

EC

(=8

1039



TROUBLE DIAGNOSES

A/C Component Layout

Engine compartment .., -

/ ///q- i N Air conditioner relay m ‘ >/ \ I
ALK JJ o
, SN N

)

. fan roy 2 E8) 7 / 1\
Q .

For Canada model

cooling

fan relay-1

For L.S.A. model ‘

cooling fan - YAmbient sensor — —— —
&
O

/l relay-1 @
[Cooling fan motor u ';\\\\\U/ m;’
:’/g_\ i

——— Cooling fan motor @

(For US.A) -
Cooling fan motor  { E28
{For Canaday)

Dual-pressure switch
and A/C pressure switcl

SHA196E
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TROUBLE DIAGNOSES
A/C Component Layout (Cont’d)

Passenger compartment | e

e

= / P
Z Sunload sensor/ M
e
\\ )////
A el
LG
EF
EC
. Intake door motor
FE
BT
Hi relay &
Fan control amplifier
Water temperature FA
\ .sensor @ I Intake door motor
- Sunload @ [RA
s5ensor % .
|\ @ @
W sr
’ 7\'. 4 @]!ﬂk\\i“ / Blower motor
l RN 8T

y Fan conirol amp.

I Auto amp. \—Intake sensor

Air mix door motor @
)\ _

Air mix door motor

RHA870D
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TROUBLE DIAGNOSES

1042

Wiring Diagram

AR
COOLING COOLING COOLING CONDITIONER
FAN BELAY=2 FAN RELAY—1 FAN RELAY~1 RELAY
JOINT
SATTERY @ CONNECTOR—1
o rr @ r o nom @m
U U < BB s
(e W U [Refer to last page
1] (Foldout page).
dtl
JOINT A G
CONNECTOR-6 £ o - ) y
(Orange} BR/Y 3 -+ LG/B ~~ N LG/B ——
BRAY - BRSY —1— H7 BRSY ———
e Lejor - 17 LG/OR—
Sl 1 13 GfY ——
P —— 14 PU e
(Engine
aA/C room
PRESSURE harness)
SWITCH
5
G/OR
o == 5
PRESSURE
SWITCH @ ()
o 2 =8z
S = SGT
el
] L1
cooL s 3 | @ R O
FAN MOTOR @ £
2| @ @
G2 ' T T
mom
g % “ E‘c‘?j‘}
COOLING é
FAN MOTOR
50 e B
2
-
— L D@
SENSOR @ COMPRESSOR
(DT W OH&
Pu
o -
@ W W 5 =
T
m [2e] +— !
- = = . .Ef{u
BODY GROUND BODY GROUND (Engine control harness} E_g
fun} ~ “
S
)
() : Models for U.S.A. | Q
! [
(N) : Models for CANADA ox 2 <
m @ o«
1] | |
AR e PR
[— 1
] 4|5 g @ | | 46| T
THERMAL
ECM {ECCS CONTROL MODULE) TRANSMITTER
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TROUBLE DIAGNOSES
Wiring Diagram (Cont’d)

L
©  JOINT CONNECTOR-1 - ™
D {(Biack) D
5 ofotoiolore] T 1T ] A
= [TIITT] IGNITION SWITCH el
2 BATTERY D '_‘ ON or START =
By w it [ icNITioN swiTeH
PO EEEEEE ACC or ON Rl
Z 2 FUSE BLOCK
(Refer to “"POWER 1P
1 SUPPLY ROUTING™ ‘
in EL section ) ‘:l EM
vl
LG
[
Iy 3
f— pr 6/8 EF &
- MOTOR
- 15
G/OR BLOWER e
J ur —— %ﬂ @iﬂ HI RELAY FE
av/L FAN AT
MODE DOOR E] CONTROL e
MOTOR i d— H AMP.
=
OT pu/w L WATER )
=0 R/B B — E‘;//‘ﬁ :EE EB@ TEMPERATURE PO
=
O R/G SENSOR
w_l
LG/8
OR _ —1—— G/W INTAKE \
FE®: ! of/L A e E @@SENSOR FA
To body control 4————wis @
module (BCM = sy = SUNLOAD B
(Y
D, E O :ED JE&]SENSOR
BODY GROUND L] B
a/c o : W BR
CONTROL @pig) [0 M oo {3 IN—VEHICLE
UNIT
SENSOR
R
8T
& At AR MIX
: Vol
L |
: <@ -
To illumination 3 R
control switch BR —{T] ‘®j—l
|
o
RADIO [ on/w B —!—1 POSITION
SWITCH
3 INTAKE DOOR
%R/ o 2 MOTCR EL
(Body harness)
B — N1
I
eug>—gu}§§_ﬁ:\$ £ ié‘mmzo.i iiﬁﬁagi ";\5“%‘%‘ . .
(L TOTHT @ 3 oErg FTTeEYC JoRaEn (Refer tO \ast page
Mﬁﬁg@ @ oo page J
88T BOLY GROUND
m
| ]
EEEEETEED
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TROUBLE DIAGNOSES

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 Gl
Diagram.
A
EM

H DISCOMNECT AUTO AMP- CHECK
% Eéj] @ Check power supply circuit for auto amp. with ignition switch LG
ON.

Measure voltage across terminal Nos. @, @, ® and body oE g
LS (84

ground. EC

Voltmeter terminal

Voltage
= FE

Body ground Approx. 12V

G/B  Auto amp.

. v
BR connector

[PEHTSSIE

Q@

AHAB90D AT
Auto amp. connector (%) Check body ground circuit for auto amp. with ignition switch
R | B s OFF. o . 50
E_H:H:F X eeomeer | Check for continuity between terminal No. @0 and body ground.
l B @ Ohmmeter terminal Continuity Ef
@ 0
an Body ground Yes a4
&)
R;A891D BR
WISCONNEST CONTROL UNIT CHECK
(I) SJ E@ @ Check power supply circuit for control unit with ignition switch ST

ON.

Control unit j| 8R .
Measure voltage across terminal No. @ and body ground.

connector
BF
— D O Voitmeter terminal
Voltage
@ o
@ Body ground Approx. 12V
RHABS2D =L

Check bedy ground circuit for control unit with ignition switch

DISCONNECT
HMeEE& | o
— | Check for continuity between terminal No. and body ground.

@

Control unit
connector B
Ohmmetler terminal
o Continuity
® e
1 Body ground Yes

RHA893D

HA-65 1045



TROUBLE DIAGNOSES

Ambient sensor

connector @
B

! QISCONNECT

1

I

PL

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 SENSOR CIRCUIT
BETWEEN AMBIENT SENSOR AND
AUTO AMP.

Disconnect ambient sensor harness con-
nector.

Auto armp. connector (175) =

N.G.

Disconnect auto amp. har-

RHAB34D| | Do approx. 5 volts exist between ambi-
ent sensor hrarness terminal No. §9 and
’E % DISCUNNE 1 body ground?
Ambient sensor
connector O.K.
i
. GIY iﬁt
. * ™~

b4

" | ness connector.

Note

iy

Check circuit continuity
between ambient sensor
harness terminal No. §3
and auvto amp. harness
terminal No. &3 .

O.K.

RHABSS5D

Disconnect autc amp. harness connec-
tor. '

Ambient sensor

connector @

33

&

-

BU

Auto amp. connector PU

M5

Sh

Ig 4 Note

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

G.K.

Replace auto amp.

AHABIED

CHECK AMBIENT SENSOCR.

1046

N.G.

{Refer to Control System input Compo-
nents.) (HA-93)

O.K.

Replace auto amp.

Note:

Replace ambient sensor.

If the result is N.G. after checking circuit continuity, repair harness or con-

nector.

HA-66



TROUBLE DIAGNOSES

Diagnostic Procedure 2

SYMPTOM: In-vehicle sensor circuit is open. (72 is indicated on

A €
auto amp. as a result of conducting Seli-diagnosis STEP 2.)
o) In-vehicle sensor

= DISCONNECT

>
S

[_[28]| connector (157 2l
’_@—\ CHECK IN-VEHICLE SENSOR CIRCUIT N-G’; Disconnect auto amp. har-
GviR L\ ' BETWEEN IN-VEHICLE SENSCR AND ness connector.
© O AUTO AMP. WA
Disconnect in-vehicle sensor harness
connector,
= RHABS7D| | Do approx. 5 volts exist between in-vehi- i Note EM
- cle sensor harness terminal No. @ and
IE _—— DISCONNECT body ground? Check circuit continuity
In-vehicle sensor '”‘;—ls between in-vehicle sensor 1.c
connector  (s7) - O.K. harness termina! No. @)

L and auto amp. harness

terminal No. &) .
o EC
. = O.K.
Yy
. ctor =
Auto amp. conne () B G + il I5[E
I
f N LI ! A Disconnect auto amp. harness connec- Replace aute amp.
|_;.¢,‘ | | 38
rHagesp| | O AT

H = DISCONNECT
In-vehicle sensor )
connector @ HS. Eé} T TJ}

E Cvﬁa El ¥ Note

o Check circuit continuity between in-vehi- i
cle sensor harness terminal No. #) and -
GYiR GY/R auto amp. harness terminal No. @) .
. tor (175 0.K. KA
Auto amp. connec OQ_JE"]T
[ T 11
HEENE v
RHA899D| | GHECK IN-VEMICLE SENSOR. N.G.| Replace in-vehicle sen- BR
{Refer to Control System Input Compo- | sor.
nents.) (HA-92)
8T
O.K.
! BIF
Replace auto amp.
Note:
If the result is N.G. after checking circuit conlinuity, repair harness or con-
nector. EL
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TROUBLE DIAGNOSES

I‘Tus D%T Caﬁ)

Water temperature
sensar connector (173

® O

RHA900D

Water temperature
sensor connector

=

&

G/Y GIY
~
Auto amp. cohnector
. —J
RN
Li L[ s
RHA901D)
& - DISCOMNECT
Water temperature e s
H.S

sensor connector

&

@ R/wW

— -
Auto amp. connector (H75) = '
[ 27
L]

R/W I

Diagnostic Procedure 3

SYMPTOM: Water femperature sensor circuit is open. {73is
indicated on aulo amp. as a result of conducting Self-diagno-

sis STEP 2.)

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

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

N.G.

O.K.

L4

Disconnect aute amp. har-

ness connector.

Check circuit continuity
between water tempera-
ture sensor harness ter-
minal No. @ and auto
amp. harness terminal

No. €T}

0K

¥

Disconnect auto amp. harness connec-
tor.

B '

Note

Check circuit continuity between water
temperature sensor harness terminal
No. 4D and auto amp. harness terminal

No. §6 .

" RHAg0ZD

1048

C.K.

Replace auto amp.

CHECK WATER TEMPERATURE SEN-
SOR.

(Refer to Control System Input Compo-
nents.) {HA-85)

N.G.

Q.K.

Replace auto amp.

Note:

if the result Is N.G. after checking circuit continulty, repair harness or con-

nector.

HA-68

Replace water tempera-

»
ture sensor.

Note




TROUBLE DIAGNOSES

Intake sensor

@I ECTOF % 7

O{SCONNECT

@ O l

RHABO3D

o

connectar

=18

Intake sensor

DISCONNECT

€

)
HS.

[

&) .

Auto amp. connector @

i

| g

RHA904D

Intake sensor

connector
il

@GM

@ DISCONNECT

H.S.
s

[ 26
|

Auto amp. connector

H?5

Gw
[ i —

ot

Diagnostic Procedure 4

SYMPTOM: Iniake sensor circuit is open. (Pvis 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. €8 and
body ground?

N.G.

O.K.

Y

Disconnect auto amp. har-
ness connector.

v

Note

Check circuif continuity
between intake sensor

harness terminal No. &)
and auto amp. harness
terminal No. ).

O.K.

L 4

Disconnect auto amp. harness connec-
tor.

B L Note

Check circuit continuity between intake
sensor harness ferminal No. ) and
auto amp. harness terminal No. §§ .

O.K.

'

Replace auto amp.

RHA905D

GHECK INTAKE SENSOR.

N.G.

hd

{Refer to Control System Input Compeo-
nents.) (HA-94}

O.K.

Replace auto amp.

Note:

If the result is N.G. after checking circuit continuity, repair harness or con-

nector.

HA-69

Replace intake sensor.

EL

1049



TROUBLE DIAGNOSES

Sunload sensor

UISEDONNECT

connector
ET]
—
o

RHASGED

8|

Sunioad sensor

connector
| — |
e

l Gy

(Q

(&

=

G/Y

Auto amp. connectar J—‘

[
[

i

Diagnostic Procedure 5

SYMPTOM: Suniecad sensor circuit is open. (75 is indicated on
auto amp. as a result of conducting Self-diagnosis STEP 2.)

CHECK SUNLOAD SENSOR CIRCUIT
BETWEEN SUNLOQAD SENSOR AND
AUTO AMP.

Disconnect sunload sensor harness con-
nector.

Do approx. 5 volts exist between sun-
load sensor harness terminal No. §3

and body ground?

N.G.

Disconnect auto amp. har-

O.K.

¥

ness connector.

Y

MNote

Check circuit continuity
between sunload sensor
harness terminal No. @9
and auto amp. harness
terminal No. 89 .

0.K.

¥

Disconnect auto amp. harness connec-
tor.

B v

Note

Check circuit continuity between sun-
load sensor harness terminal No. §8
and auto amp. harness terminal No. 8

O.K.

Replace auto amp.

AHAQ07D
DISCONNECT
Sunload sensar
connector
i (&
| n,ﬂ
‘\OH Q
~
Auto amp. oR
connector !
| L]
[ T o T]
RHAQ908D
1050

CHECK SUNLOAD SENSCR.
(Refer to Control System Input Compo-
nents.) (HA-94)

N.G.

O.K.

Replace auto amp.

Note:

Replace sunlead sensor.

If the result is N.G. after checking circuit continuity, repair harness or con-

nector.

HA-70



TROUBLE DIAGNOSES

Ajr mix door motor

connector @

Esta ]

DISCONNECT

@

gf.

PUM

!

RHAB09D

Diagnostic Procedure 6

CHECK P.B.R. CIRCUIT BETWEEN
P.B.R. AND AUTO AMP.

Disconnect air mix door motor harness
connector.

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

body ground?

N.G.

SYMPTOM: P.B.R. circuit is open, (2§ is indicated on auto amp.
as a result of conducting Self-diagnosis STEP 2.)

Disconnect aute amp. har-

(8]

Air mix door motor
connector

[[ol
[ Dbz |

PuAY ‘

PUM
Auto amp. connector

OISCONNECT

€

ik

175

1]
12]

1

RHA910D

OK.

v

Disconnect auto amp. harness connec-
tor.

l

Note

Air mix door motor

connector (10

Gy
Auto amp. connectar (H75) =
BaERnEE

DIs

“He
(&

RHAB11D

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

Q.K.

D) ¥

CHECK P.B.R. CIRCUIT BETWEEN
P.B.R. AND AUTO AMP.

Reconnect auto amp. harness connec-
tar.

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

N.G.

ness connector.

B] v
Check circuit continuity
between air mix door
motor harness terminal
No. @ and auto amp. har-
ness terminatl No. (2 .

lO.K.

Replace auto amp.

Note

Air mix door motor
connector {70}

&

JIENES
- —BH.’W
V]
e 9

= RHAQ12D

O.K.

CHECK P.B.R.
{Refer to Control System Output Compo-
nents.) (HA-100)

Air mix door motor

conhector
[ 1 O |8
[ P
-~

DISCONNECT

BR/W

Auto amp. connector {175
P ) == ‘
1

RHAB13D

| ness connector.

Disconnect auto amp. har-

v

Note

Check circuit continuity
between air mix door
motor harness terminal
No. @) and auto amp. har-
ness terminal No. g8 .

lO.K.

Replace auto amp.

N.G.

O.K.

Replace auto amp.

Note:

nector.

HA-71

" | motor (P.B.R.).

Replace air mix door

If the result is N.G. after checking circuit continuity, repair harness or con-

1A

EM

RA

§T

EL

1051



TROUBLE DIAGNOSES

S DISCONNECT
T

tﬂ Thermal transmitter H3.

Auto amp. connector

L/s

=
. (X[
EERREED

L/B

RHABG3D

1052

Diagnostic Procedure 7

SYMPTOM: Thermal transmitter circuit is open. (77is indicated
on auto amp. as a result of conducting Self-diagnosis STEP 2.)

Note

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

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

Check circuit continuity between thermal
transmitter harness terminal No. @& and
auto amp. harness terminal No. 9.

lO.K.

CHECK THERMAL TRANSMITTER.
Refer to EL section.

O.K.

Replace auto amp.

Note:
i the result is N.G. after checking circuil continuily, repair harness or con-
nactor.

HA-72



TROUBLE DIAGNOSES

0IsC
Ambient sensor
connector

(ﬁé‘@

€

ONNEET

RHA914D

Continuity should not exist.

HECONNECT

RHA915D

In-vehicle sensor
conncetor

5

GY/R

AE

DISCONMECT

(e

|
de

RHA916D
E Autoc amp. connector QISCANNELT
i | B
Continulty should not exist.
RHAQ17D

Diagnostic Procedure 8

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

CHECK AMBIENT SENSOR CIRCUIT
BETWEEN AMBIENT SENSOR AND
AUTO AMP. )

Disconnect ambient sensor harness con-
nector.

Do approx. 5 volts exist between ambi-
ent sensor harness terminal No. @8 and
body ground?

N.G.

Py
>

Disconnect auto amp. har-

O.K.

ness connector.

"I

Note

Gheck circuit coniinuity
between auto amp. har-
ness terminal No. 83 and
body ground.

‘O.K.

Replace auto amp.

CHECK AMBIENT SENSOR.
(Refer to Control System Input Compo-

N.G.

¥

Replate ambient sensor.

nents.) (HA-93)
J,O.K.

Replace aulo amp.

Diagnostic Procedure 9
SYMPTOM:

In-vehicle sensor circuit is shorted. (-p2is indi-

EM

EF
EC

IFIE

AT

g
&I

cated on auto amp. as a result of conducting Self-diagnosis

STEP 2.)

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

Disconnect in-vehicle sensor harness
connector.

Do approx. 5 volis exist between in-vehi-
cie sensor harness terminal No. @ and
body ground?

N.G.

O.K.

"} ness connector.

Disconnect auto amp. har-

B,

Note

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

JOK.

Replace auto amp.

GHECK IN-VEHICLE SENSOR. N-G-['Replace in-vehicte seri-
{Refer to Conirol System Input Compo- s0r.
nents.} (HA-92)
O.K.
¥ Note:

Replace auto amp.

HA-73

If the result is N.G. after check-
ing circuit continuity, repair har-

ness

or connector short.

8T

BlF

1053



TROUBLE DIAGNOSES

4€ &

2 Water temperature sensor
27| connector (w3

<

+
0]

RHAS18D

Diagnostic Procedure 10

sis STEP 2.)

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

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

Do approx. 5 volts exist between water

temperature sensor harness terminal

DISCONNECT

Continuity should not exist.

RHAS19D

No. &) and body ground?

N.G.

Disconnect auto amp. har-

OK.

"1 ness connector.

a |

Check circuit continuity
between auto amp. har-
ness terminal No. € and

Note

body ground.

lO.K.

Replace auto amp.

(Refer o Control System Input Compo-

CHECK WATER TEMPERATURE SENSOR.

N.G.

b4

Replace water tempera-

nents.) {HA-95)
lO.K.

CISCONNECT

&

H.S.

Intake sensor

connector

Giw

[

D O

RHA920D

| Replace auto amp.
Diagnostic Procedure 11

ture sensor.

SYMPTOM: Intake sensor circuil is shorted. {-7vis indicated on
auto amp. as a result of conducting Self-diagnosis STEP 2.)

CHECK INTAKE SENSOR CIRCUIT
BETWEEN INTAKE SENSQR AND AUTO
AMP.

Disconnect intake sensor harness con-
necior.

Continuity should not exist. I

E A . % UEEE{JT
uto amp. cenneclor
— @) !
@
] @&
o | [
—

RHAZ21D

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

N.G.

Disconnect auto amp.

0.K.

L J

"| harness connector.

E ¥ Note

Check circuit confinuity
between auto amp. har-
ness terminal No_ €8 and
body ground.

O.K.

A J

Replace auto amp.

CHECK INTAKE SENSOCR.
{Refer to Control System Input Compo-

1054

N.G.

Replace intake sensor.

hd

nents.) (HA-94)
LO.K.

Replace auto amp.

HA-74

Note: If the resuli is N.G.
after checking circuit
continuity, repalr harness or
connector short.



TROUBLE DIAGNOSES

Diagnostic Procedure 12
Sunload sensor o DISCONRECT . o = P . .
connector S, E@ SYMPTOM: Sunload sensor circuii is shorted. (-25is indicated
= on auto amp. as a result of conducting Self-diagnosis STEP 2.)
) G: - :
- ) &
OR
CHECK SUNLOAD SENSOR CIRCUIT N-G; Disconnect auto amp. har-
ElS) BETWEEN SUNLOAD SENSOR AND ™| ness connector. WA
AUTO AMP. '
Disconnect sunload sensor harness con-
= RHAg22D| | Nector. EM
D . 5 vol ist -
|_ 0 approx. 5 volis exis b.etween sun B ‘ Note
B| toad sensor harness terminal No. §3 — —
Auto amp. connector and body ground? Check circuit continuity L
1 = DISCONNERT between auto amp. har-
[ O.K. ness terminal No. @ and
[ 34 body ground. EF &
\—Lo -
¥ FE
Continulty should not exist.
Replace auto amp.
i RHA923D AT
' 4
CHECK SUNLOAD SENSOR. N'G; Replace sunload sensor.
(Refer to Control System Input Compo- " PD
nents.} (HA-94)
oK. EA
L J
Replace auto amp. B
Note:
BR

Iif the result is N.G. after checking circuit continuity, repair harness or con-
nector short.

EL

HA-75 1055



TROUBLE DIAGNOSES

Air mix door motor

cennector (i)

PUMW

<

®
®

)

OISCONNEL 1

A €

i

RHAD24D

Diagnostic Procedure 13

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

CHECK P.B.R. CIRCUIT BETWEEN
P.B.R. AND AUTO AMP,

Disconnect air mix door motor har-
ness connector.

Do approx. 5 volts exist between air
mix door motor harness terminal

B

Air mix door motor

connector @

o |28

BRAW

<

&)

Inn

DISCONNECT

H.S.

(&

RHA925D

No. 2 and body ground?

N'G; Disconnect auto amp. har-

O.K.

CHECK P.B.R. CIRCUIT BETWEEN
P.B.R. AND AUTO AMP.

Do approx. b volts exist between air
mix door motor harness terminal No.

@) and body ground?

Auto amp. connector

V.. X3

DISCOMMECT

q.

ness connector.

Note

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

O.K.

Y

Replace autc amp.

N.G.| Disconnect auto amp. har-

¥

O.K.

CHECK P.B.R.
(Refer to Control System Output Com-
ponents.) (HA-100)

0.K. N.G.

ness connector.

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

ground.
lo.K_

Note

B

Auto amp. connector

= &
28

Continuity should
not exist.

RHAQ26D
¥
E— Replace air mix door motar. Replace auto amp.

K: |

(Lﬁ@ INSPECTION END
Nole:
If the result is N.G. afler checking circuit continuity, repair harness or con-
nector short.

) RHAQ27D

1056
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TROUBLE DIAGNOSES

&

Thermal transmitter

&

RHAB63D

Diagnostic Procedure 14

SYMPTOM: Thermal transmitter circuit is shorted. (-2 7is indi-
cated on auto amp. as a resull of conducting Self-diagnosis

STEP 2))
Note

CHECK THERMAL TRANSMITTER CIR-
GUIT BETWEEN THERMAL TRANSMIT-
TER AND AUTCG AMP.

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

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

lO.K.

CHECK THERMAL TRANSMITTER.
Refer to EL section.

lO.K.

Replace auto amp.

Note:

R

EM

LG

EF &
EC

FE

AT

If the result is N.G. after checking circuit continuity, repair harness or con-

nector shott.

HA-77

PD

FA

RA

L
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TROUBLE DIAGNOSES

Auto amp. connector

PUW R/G
i)
23(24
3132
R/B oR/L
\ .

I%ﬁ DISCONNELT
M€
Self-diagnosis
STEP 4

V]

n O—]

RHAS28D

Diagnostic Procedure 15

SYMPTOM: Mode door motor does not operate normally.

]
following flow chart.

Perform Self-diagnosis STEPS 1 to 4 before referring o the

8]

Mode door motor

connector

a4

3]

CHECK MODE DOOR MOTOR POSITION

SWITCH.

1. Set up code No. Y ! in Self-diagnosis
STEP 4.

2. Disconnect auto amp. harness con-
nector after turning ignition switch
QFF.

3. Check if continuity exists between ter-
minal No. @) or @9 of auto amp. har-
ness connector and body ground.

4. Using above procedure, check for con-
tinuity in any other mode, as indicated

N'G'; Disconnect mode door

&)

in chart.
8 Condi- Terminal Na. Conti-
Cede No. ion = = o
— ! VENT @
4 ory3 | B @
44 [ FD1 o) Body
Yes
AHAL28D v5 FiD2 & °é® Oft ground
@) or @) or
DEF
” z
—_— QO
@ Mode door motor
23 connector
OISCONNELT e O‘K
R/G [
R/B
=i

INSPECTICGN END

RHAS30D

1058

Note:

motor harness connector.

E] r Note

CHECK BODY GROUND
CIRCUIT FOR MODE
DOOR MOTOR.

Does continuity exist
between mode door
motor harness terminal
No. ) and body
ground?

OK.
y

Reconnect auto amp. har-
ness cornnector.

A J
CHECK POWER SUPPLY
FOR MODE DOOR
MOTOR CONTROL CiR-
CUIT.
Do approx. 5 volts exist
between mode door
motor harness terminals
and body ground?
Terminal No.

Voltage
® B ¢
@

#3) Body Approx.
@n ground BV
@)
lo.K. N.G.
Reconnect
mode door
motor har-
ness con-
nector.
v v
® ®

(Go to next page.)

If the result is N.G. after checking circuit continuity, repair harness or con-

nector.

HA-78



TROUBLE DIAGNOSES

Auto amp. connector

PUMN

R/G
(]
[ DERa T 117
LB [T T
R/B OR/L

CONNECT

H.5

@

Salf-diagnosis
STEP 4

=

Diagnostic Procedure 15 (Cont’d)

®

CHECK MODE DOOR MOTOR POSITION
SWITCH.

Set up Self-diagnosis STEP 4.

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

tHHA931D c Terminal No.
on-
Code No. ition & o
DISCORNECT [ ~\ @ @ @
Eé’:) @Qﬂ & Y |venT| sv | sv | sv | ov
e & @ Yz B/ALT| ov | Y | 5Y | sY
PLM oRIL A 43 B2 sv | sv [ov [ sv | mogy
3] | [ © B | H)stzet ] gy |or1| sv | ov | sv | sv |ground
31eal DO [3ifsa [T 1] 4s  |oFzl ov | ov | sv | ov
s DEF| ov | ov | ov | sv
£ FUB‘ OR/L
= RIG OV: Approx. 0V
5V: Approx. 5V
L ) ) ) 0.K. N.G.
— 1]

Mode door motor

connector

Auto amp. cennector

RHA232D

Auto amp. connector

E % (ti‘@ g;_-_g-:i:gnosis

= D

NE RN X Hi =M
OR _@

Replace mode
door motor.

l

[ CHECK FOR OUTPUT OF AUTO AMP.
Do approx. 10.5 volts exist between auto
amp. harness terminals No. 3 and @
when code No. is switched from " Yy "
to “42 " or when code No. is switched
from " 4yg "to " Y12

N.G.

Y

HE—~Yi

RHAS33D

Mode N
door Terminal Na. Vot
Code No. | motor e \?ge
opera- @
tion
VENT
]
Approx.
DEF 10.5
454l - o | @ '
VENT
- Stop - - 0
O.K.
Y

Replace mode door motor.

Note:

Note
Check circuit continuity @l
between each terminal on '
auto amp. and on mode
door motor. A&

Terminal No. Caonti-
] =} nuity
Auto | Mode door E
amp. motor
® @ Yes
&) ) LG
@ @
@ @
eF &
OK TG
¥
Replace auto amp. EE
AT
PO
Replace auto amp.
A
R
ST
BF

EL

If the result is N.G. after checking circuit conlinuily, repair harness or con-

nector.

HA-79

1059



TROUBLE DIAGNOSES

conhector

Intake door motor

E. DISCUNKRECT
EENE HS. GE{]

| e’

RHA934D

E] Auto amp. connector

CONKECT

R Oy
= ™ | €
f|— E E }{ };7 ; Jg$g-:i:gnosis
HEE
SAL s o

RHAS35D

Diagnostic Procedure 16

SYMPTOM: intake door motor does not operate normally.

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

o the following flow chart.
CHECK POWER SUPPLY FOR INTAKE | N-C-| Check 10A fuse at fuse
COCR MQTOR. | block.
Disconnect intake door motor harness (Refer to "POWER SUP-
connector. PLY ROUTING" in EL sec-
Do approx. 12 volis exist between intake tion and Wiring Diagram.)
door motor harness terminal No. (1) and
body ground?

O.K.
k 4
Reconnect intake door motor harness
connector.
N.G.

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

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

| Disconnect auto amp. and

1060

Terminal No. | Condi- [Voltage
Code No. i
Auto amp. connectar Intake door motor ® e tion v
tor !,
L connectol @ C:th'-:-;'-' ® REC 102
R ERnOR o T o
L1 DD <] 43 @ |Bogy | 0% [ 0
Other FRE 12
Z c ground
glofd . zle HY. 45, 0
o
z _4 | ® pre [ 0
. .J (.)1her 12
RHAgasp|| OV: Approx. ov
12V: Approx. 12V
O.K.

INSPECTION END

Note:

intake door motor har-
ness connectors.

¥

Note

Check circuit continuity
between each terminal on
auto amp. and on intake
door motor.

Terminal No.

2 | t@k Conti-
Auto | M® | nuity
amp door

) motor

® ®

@ @ Yes

® &

[oK.
®

{Go to next page.)

If the resull is N.G. after checking circuit continuity, repair harness or con-

nector.

HA-80



TROUBLE DIAGNOSES

DISCONNECT
Auto amp. connector

(D) =) "'.
11 15J}£1E8LE§‘ @@
OR /MW R

AHAB370

Diagnostic Procedure 16 (Cont’d)

®

Reconnect intake door motor harness
connector.

m Y

CHECK INTAKE DOCR MOTOR.

Does intake door move to “REC” posi-
tion after connecting auto amp. harness
terminal No. (8 and body ground with a
jumper cabie?

Then, does intake door move to "FRE"
position after connecting auto amp. har-
ness terminal No.(8 and body ground

with a jumper cable?

N.G.

OK.

Replace auto amp.

HA-81

Replace intake door

"| motor.

EF &
£

FE

A

RA

BR

§T

EL
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TROUBLE DIAGNOSES

Air mix door motor
connector

G 4] o |
1alx] | ]
L

T HE &

Self-diagnosis
STEP 4

4a—43

46—

ARHAD38D,

Diagnostic Procedure 17

SYMPTOM: Air mix door motor does not operate normally.
e Perform Seif-diagnosis STEPS 1, 2 and 4 before referring

to the following flow chart.

Auto amp.
connector
H74

Sy UISCONNECT
@ € @Ea Air mix
door motor

- connector @D
— L - o
. 123}
L G
RHAS39D

1§ P.B.R. OPERATING NORMALLY? N.G; CHECK P.B.R. CIRCUIT.
Refer to Self-diagnoses STEP 2. | Go to Diagnostic Proce-
oK. dure 6 or 13.
N.G.| Disconnect auto amp. and

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

Do approx. 10.5 volt exist between air
mix door motor harness terminals
No.(@ and 9 when code No. is
swilched from 42 " to “43 " or when

code No. is switched from " 4§ " to "
417

Y

air mix door motor har-
ness connectors.

Note

Check circuit continuity

¥

Reptace air mix door motor.

1062

Note:

Alrmix | N between auto amp. har-
ermina Q.
Code | door Voltage ness terminal No. (4
No. | opera- @ v { 4 ) and air mix door
5 ém:; motor harness terminal
- o
43 —+ Hot @ © Approx. No.@ (@ ).
Y5 — | Hot — 10.5 O.K.
! Cold © ®
- Stop - - 0 il
OK Replace autc amp.

If the resuit is N.G. after checking circuit continuity, repair harness or con-

nector.

HA-82



TROUBLE DIAGNOSES

connector

L/B

lﬂ Fan control amp,

DISCONRECT @

|Il—--——/.

RHA321B

Fan control amp.

connector

L g

Diagnostic Procedure 18

SYMPTOM: Blower motor operation is malfunctioning under

out of Starting Fan Speed Control.

[ ]
ing flow chart.

Perform Preliminary Check 5 before referring to the follow-

= SHAB94D

Fan control amp.

connector

T
I X ey

|"'|" CONNECT .

Self-diagnosis
STEP 4

ml-;c

RHA940D

(D]

Blower motor
connector

W

. BISCONNECT

AHA322B

Blower motor
connector

Fan control amp.
connector

49

i

RHA323B

EHECK POWER SUPPLY FOR FAN N-G; CHECK POWER SUPPLY WA
CONTROL AMP. "| FOR BLOWER MOTOR.
Disconnect fan control amp. harness Disconnect blower motor
connector. _ harness connector. EM
Do approx. 12 volts exist between fan Do approx. 12 volts exist
control amp. harness terminal No. &) between blower motor har- LEC
and body ground? ness terminal No. ) and
oK body ground? oF 4
0.K. l N.G. EE(GO
E ¥ Note Check 15A fuses
CHECK BODY GROUND CIRCIHT FOR at fuse block. FS
FAN CONTROL AMP. {Refer to
Does continuity exist between fan con- “"POWER SUPPLY
trol amp. harness terminal No. (102> ROUTING" in EL AT
and body ground? section and Wir-
lO'K' ing Diagram.)
PR
Reconnect fan control amp. harness Y Note
connector. Check circuit continuity
between blower motor har- FA
ness terminal No. 7} and
fan control amp. harness
terminal No. @) . RA
G.K.
L4 L4 BR
CHECK FOR QUTPUT OF AUTO AMP. CHECK BLOWER MOTOR.
Set up Self-diagnosis STEP 4. {Refer ta Electrical Compo-
Measure voliage across fan control nents Inspection.) (HA-88) 8T
amp. harness terminal No. 48 and NG
body ground.
il BF
Code No. ;ermi"algo' Voltage Replace blower motor.
Bod Approx.
I 45 ® rou:d 1p-p3V
N.G.
— (@) (Go to next page.) EL
lO.K.
Replace fan contro! amp.
Note:
If the result is N.G. after checking clrcuit continuity, repair harness or con-
nector.
HA-83 1063
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Diagnostic Procedure 18 (Cont’d)

Fan control amp.

connector

DGYIL

@

®

v

Disconnect auto amp. and fan control

RHAB43D

]

Hi relay CDNNECT 5
connector
L 2] Self-diagnosis
- STEP 4
G/OR

e

llﬁ————)

RHA944D

]

CHECK FOR OUTLET OF AUTO AMP.

Y

" amp. harness connector.
OISCONNECT
\% Autc amp. l Note
"' connector Does continuity exist between auto amp
2y GY/L InUITY €X1 W u .
JTmJL harness terminal No. % and fan control
amp. harness terminal No. d5) ?
TTINT T IX h inal No. % ?
T [ [ i8] D<J>< Y
0.K.
RHAZ41D
l
(G Hi refay CHECK POWER SUPPLY FOR Hi RELAY. | N-C;[ Gheck 10A or 154 tuses at
= connector DISCONNECT Do approx. 12 volis exist between Hi " | fuse block.
? relay harness terminals No.(¥) , @ and (Refer to ""POWER SUP-
; LB body ground? PLY ROUTING" in EL sec-
‘_,J tion and Wiring Diagram.)
~ lo.K_
(&) Note
i B & CHECK BODY GROUND CIRCUIT FOR HI
RELAY.
Does continuity exist between Hi relay
harness terminal No.(® and body
ground?
RHAG42D ,L O.K.
CHECK HI RELAY AFTER DISCONNECT- | "-C:[ Replace Hi relay.
Hi relay ING IT. i
connector (Refer to Electrical Components inspec-
tion.) (HA-88)
DISCONNECT
JOK
B Reconnect Hi relay.
@ |m ‘.
N.G.

Disconnect Hi relay and

Set up Self-diagnosis STEP 4.
Measure voltage across Hi refay har-
ness terminal No.(@ and body ground.

auto amp. harness con-

nectors.
l

Note

T inal No.
Code No. ermia’ 7o Voltage
D =
Less than
Body
46 @ approx.
ground 15V
OX.

Y
Replace blower motor.

OISCONNECT

Hi relay % G'EJ\:)

0

1855

confctor Auto amp. connector @
] -
[ [X2] LT 18]
L LITT 1] |
G/OR ion

RHAS45D

Note:

nector,

1064

HA-84

Does continuity exist
between Hi relay harness
terminal No. (2 and auto
amp. harness terminal

No.(® ?

O.K.

Y

Replace auto amp.

If the result is N.G. after checking circuit continuity, repair harness ar con-



TROUBLE DIAGNOSES

o DISEONNECT
Compressor NS
cohhector -
Self-diagnosis
STEP 4
(Code Ne. 41)
h\ga‘_j
[t
{31411
RHAS05B
E Compressor
o A/C relay Onnector
"I connector {£8 &9
A «© &
DISCONNECT oR a
€ ~p -
@
RHAS46D
A/C relay
M connector (8
[ 1] DISCONNECT CQ‘
A€ &
LG/B -
RHAQ47D

Diagnostic Procedure 19

SYMPTOM: Magnet cluich does not engage after performing

Preliminary Check 6.

e Perform Preliminary Check 6 before referring to the flow

chart.

’_CHECK POWER SUPPLY FOR COM-

PRESSOR.

1. Disconnect compressor harness con-
nector.

2. Set up code No.Y ! in Self-diagnosis
STEP 4.

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

N.G.

Disconnect A/C relay har-

=

Check magnet clutch.

lN.G.

Replace magnet clutch.

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

ness connector.

5 |

Note

Check circuit continuity
between A/C relay har-
ness terminal No.(3 and
compressor harness ter-
minal No. &

O.K.

F

¥
CHECK POWER SUPPLY FOR A/C N.G.| CHECK POWER SUPPLY
RELAY. | CIRCUIT AND 10A FUSE
Disconnect A/C relay. AT FUSE BLOCK.
Do approx. 12 volis exist between A/C {Refer to “"POWER SUP-
relay harness terminal No. (1), & and PLY ROUTING" in EL sec-
body ground? tion and Wiring Diagram.)
0.K.
hd
N.G.| Replace A/C relay.

CHECK A/C RELAY AFTER DISCON-
NECTING IT.

(Refer to Electrical Components nspec-
tion.) (HA-88)

O.K.
L4

Reconnect A/C relay.

!

®

{Go to next page.)

Note:

if the result is N.G. after checking circuil continuily, repair harness or con-

nector.

HA-85

¥

EiF
EC

(28

A&

EL

1065



TROUBLE DIAGNOSES

Dual-pressure switch and
A/C pressure switch connector

ST
)

DISCONNECT

€

= RHAZ72D

Dual-pressure
switch and A/C

A/C relay pressure switch
. connector
connactor z DISCONNECT \% @
-2 O
R/8

&

RHAQ48D

Diagnostic Procedure 19 (Cont’d)

@®

CHECK DUAL-PRESSURE SWITCH CIR-
CUIT BETWEEN DUAL-PRESSURE
SWITCH AND A/C RELAY

Disconnect dual-pressure switch and
AJC pressure switch harness connector.
Do approx. 12 volis exist between dual-
pressure switch and A/C pressure
switch harness terminal No. 8% and

bady ground?

N.G.

G.K.

Disconnect A/C relay har-
ness connector.

Naote

Jy

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

CHECK DUAL-PRESSURE SWITCH.
{Refer to Electrical Components Inspec-
tion.) (HA-88)

N.G.

COMNECT

“ ECH ]0|c0NNECTnR]] ]%

$ ECM (ECCS control
module} connector {75¢)

@

For terminal arrangement, refer to Circuit L
Diagram for Quick Pinpoint Check. ‘RHAS49D

LG/CR

O.K.
A

Reconnect dual-pressure switch and A/C
pressure switch harness connector.

Replace dual-pressure
switch.

Note

CHECK COIL SIDE CIRCUIT OF A/C
RELAY.

Do approx. 12 volts exist between ECM
(ECCS control module) harness terminal
No. (8 and body ground?

N.G.

For terminal arrangement,
Dual-pressure switch  refer to Circuit Diagram for
and A/C pressure @ Quick Pinpoint Check.
switch connector

p.. el

LISEONNECT ECM {ECCS centrol 2
madule) connector

F54

Ecn_ |9 GUNNECTGR}J

q. LG/OR LG/OR

0K

Reconnect ECM (ECCS control moduie)
harness connector.

(&

RHAS500

1066

(Go to next page)

Note:

»
between dual-pressure

Check circuit continuity

switch and A/C pressure
switch harness terminal
No. & and ECM (ECCS
control module) harness
terminal No. (@ .

It the result Is N.G. after checkling circuit continuity, repair harness or con-

nector.

HA-86
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Diagnostic Procedure 19 (Cont’d)

(Refer to page HA-65.)

®
'k_:l:- CCNNECT
[—Ecn o conneEToR]| = l
ECM (ECCS @m CHECK COIL SIDE CIRCUIT OF | N.G.[ GHECK ECM (ECCS CONTROL
m -
connector ) e A/C RELAY CONTROLLED BY MODLLE). G
ECM (ECCS CONTROL MODULE). (Refer to EF & EC section.)
’ Do approx. 8 to 9 volts exist ”
) o between ECM (ECCS control W&
For terminal arrangement, refer to Circuit .
Diagram for Quick Pinpoint Check. module) harness terminal No. &
iy 7
SHA1B5E and body ground? =W
l O.K.
] Auto amp. connector -
=l Disconnect auto amp. harness LE
[ 1 ] % oy connector,
e (oA €
R/B Py 25
(@ II ¥ Note HE
CHECK AUTO AMP. GIRCUIT N.G.| Check circuit continuity between
DOy »
= = OFF BETWEEN ECM (ECCS CONTROL auto amp. harness terminal No. EE
MODULE} AND AUTO AMP. @ and ECM (ECGS control mod-
Do approx. 8 to 2 volts exist ule) harness terminal No. @) .
- RrHAos1D| | between auto amp. harness ter- BT
minal No. 43 and body ground?
ECM(ECCS
control module) oK. i)
DISCDNNECT conn?itor k 4 -
l ['
HS. I ECM__|0] CONNECTOR| Replace auto amp.
— % FA
9 R/8 Note:
Auto amp. L) If the result is N.G. after checking circult continuity, repair harness or con- BA
e connector @Eﬂ nector. "
o]
e oH— RHAS52D BR
Diagnostic Procedure 20
SYMPTOM: Self-diagnosis cannot be performed. 1
CHECK MAIN POWER SUPPLY AND N-G; Repalr Main Power Sup-
GROUND CIRCUIT FOR AUTO AMP. ply and Ground Circuit. BE

0K

Replace auto amp.

HA-87

EL
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Electrical Components Inspection

DUAL-PRESSURE SWITCH

Check continuity between terminals ) and 8.

High-pressure side line pressure

kPa (kg/cm®, psi) Operation Continuity
Decreasing to
177-216 (1.8 - 2.2, 26 - 31) Turn OFF Does nol exist
Increasing to
=N .
N/ T Rnaerap 2,452 - 2,844 (25 -~ 29, 356 - 412)
Increasing to
177 - 23§ {(1.8-24, 26 - 34) Turn ON Exists
Decreasing to
1,863 - 2,256 (19 - 23, 270 - 327)
A/C PRESSURE SWITCH
Check continuity between terminals 63 and @9 .
High-pressure side line pressure ) -
KPa (kg/cm?, psi) Operation Continuity
Decreasing to .
T OFF D t t
1,226 - 1,324 (12.5 - 13.5, 178 - 192) | 0es ot exis
Increasing to Turn ON Exists

T~ _Blower matar

T

1068

1,422 - 1,620 (14.5 - 15.5, 206 - 220)

A/C RELAY, CONDENSER FAN RELAYS AND BLOWER

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

It 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-88
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Side link

Mode door
maotor

RHA328B

Air mix door

motor

RHAJ329B

Control Linkage Adjustment
MODE DOOR

1. Install mode doer motor on heater unit and connect it to
body harness. €l
2. Set up code No. y;in Self-diagnosis STEP 4.
3. Move side link by hand and hold mode door in VENT mode.
4. Attach mode door motor rod to side link rod holder. MA
5. Check mode door operates properly when changing cede
No. yito ys by pushing & (DEF) switch.
EM
) |
Y9 Y2 | H3 | N4 M5 Y6
VENT B/L BIL D/F1 D/F2 DEF LG
EF
EC
FE
AT
AIR MIX DOOR
1. Install air mix door motor on heater unit and connect it to [PD
body harness.
2. Set up code No. v;in Seli-diagnosis STEP 4.
3. Move air mix door lever by hand and hold it at full cold FA
position.
4. Attach air mix door lever to rod holder.
5. Check air mix door operates properly when changing code RA

No. yto yg by pushing & (DEF) switch.

i

42

43

HY

45

46

Full Cold

Full Hot

HA-89

EL
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RHA330B

1070

Control Linkage Adjustment (Cont’d)
INTAKE DOOR

Install intake door motor on intake unit and connect it {o

1.

kLN

body harness.

Set up code No. y!in Self-diagnosis 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. v to yg by pushing

& (DEF) switch.

T

43

Y

45

46

REC

20% FRE

FRE

HA-90



SYSTEM DESCRIPTION

Overview of Control System

The control system consists of a) input sensors and switches,
b) the automatic amplifier (microcomputer), and ¢) outputs. The
relationship of these components is shown in the diagram

below: -Gl
Control unit e —
I
® Set temperature control MH“
(Potentio temperature control)
® AUTO switch
@& ECON switch
® Blower switch Ll E-MI
@ Recirc switch ;
@ Mode switch J——
® Defrost switch ——=| Mode door motor }-— 1 Ventilator doer
® Ambient switch ' N L@
Floor door
Ambient sensor -_—
EF
. =T =
In-vehicle sensor — Automatic
ampilifier
{Migro- )
computer) FE
Sunload sensor Air mix door motor = Air mix door 1
[ —
FBR. (Potentic 5 E *q
Balance Resistor) —_— o
intake sensor built-in air mix door motor Alf mix door 2 AT
d t p
or
Water temperature Intake dgor mo Intake door
sensor
Fi
Fan control amplifiar Blower motar
D)
| Gompressor *1: Mechanically linked RH‘
| (Magnet clutch)
RHAB71D
—- = — Control System Input Components
T
R (A r = } §T
| e 88, L4 = 3
- [L | il CONTROL UNIT
¢ — By means of multiplex communication, the control unit signals
__LControI unit | . e . =
T e to the auto amp. the switch position and display mode. BB

RHAB72D EL

POTENTIO TEMPERATURE CONTROL (P.T.C.)

The P.7.C. is built into 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-

AuTO| ECON| OFF | AUTOECON o mimn. ,‘,J ature range by pushing the temperature switch @9 (HOT) or
18885\~ |° € (coLD)].

ok (xmwrp|= [l
Mere

"

RHAB73D

HA-91 1071



SYSTEM DESCRIPTION

)

o) (&

——

(D=2)] | con

(IS ] -

in-vehicle sensorF
) _D.r._

§ In-vehicle
sensor

In-vehicle
sensor / o

RHAZ53D

RHA335B8

1072

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 which is then input into the
auto amplifier.

After disconnecting in-vehicle sensor harness connector, mea-
sure resistance between terminals €9 and 48 at sensor har-
ness side, using the table below.

Temperature °C {°F) Resistance k(2
=35 (-31) 38.57
-30 (-22) 28.84
-25 (—13) 21.83
-20 (-4) 16.72

-15 (B) 12.95
—10 (14) 10.14
-5 (23) 8.02

0 (32) 6.41

5 (41) 5.17

10 (50) 4.21

15 {59) 3.46

20 (68) 2.87

25 (77) 2.41

30 (86} 2.03

35 (95) 1.73
40 (104) 1.49
45 (113) 1.29
50 {122) 1.13
55 (131) 0.99
60 (140) 0.88
65 (149) 0.79

ASPIiRATOR

The aspirator is located beiow 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-92



SYSTEM DESCRIPTION
Control System Input Components (Cont’d)

T Aspirator z Aspirator duct
/Heater unit case

RHA482A =]

AMBIENT SENSOR

The ambient sensor is attached in front of the driver’s side [
condenser. It detects ambient temperature and cenverts it into
a resistance value which is then input to the aute amplifier.

, : , EF
After disconnecting ambient sensor harness connector, mea- EC
sure resistance between terminals ) and 4 at sensor har-
ness side, using the table below. -

- RAr‘nbient 3eNS0r —

Temperature "C (°F) Resistance kQ -
RHASBBC —35 =3 38.35 AT
-30 (~22) 98.62
(s3) 25 (-13) 21,61
. -20 (—4) 16.50 PD
G ) s =T 79
~10 (14) 9.92 FA
-5 (23) . 7.80
0 (32 - 6.19 g
5 {41) 4.95
10 (50) 3.99 BR
15 (59) 3.24
20 (68) 2.65 ST
25 (77) 2.19
30 (88) 1.81
35 (95) 1.51 BF
40 {104) 1.27
45 (113) 1.07
50 (122) 0.91
RHAS54D 55 (131) 0.77 ElL,
80 (140} 0.68
65 (149) 0.57
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SYSTEM DESCRIPTION
Control System Input Components {(Cont’d)

SUNLOAD SENSOR

The sunload sensor is located on the right defroster grille. It
detects sunioad entering through windshield by means of a
choto diode and converts it into a current value which is then

P T input to the auto amplifier.
Sunioad sensor

RHA3388

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

Input current Output voltage
mA v
0 5.0
01 4.1
0.2 3.1
/A \ ! 0.3 2.2
v @ Sunlo\ad sensor 0.4 13
|
34]38 @ 0.5 04
e When checking sunload sensor, select a place where sun
&9 Auto amplifier shines directly on it.
HS. connector
CONMECT A s
€ I\
— T\

34 |38

RHAB750

! oLy e — INTAKE SENSOR
= Intake sensor_ The intake sensor is located on the cooling unit. It converts

temperature of air after it passes through the evaporator into a

43

” r;*" Gk resistance value which is then input to the autc amplifier.
S B 1E -
SN@

RHA340B

1074 HA-94



SYSTEM DESCRIPTION

sSensor

G7leld (% intake
@7

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 k(2

Gl
-35 {-31) 38.35
-30 (-22) 28.62
~25 (~13) 21.61 WA
—20 (-4) 16.50
—15 (5) 12.73 EM
—10 (14) 9.92
-5 {23) 7.80 LE
0 (32) 6.19
£
5 (41) 4.95 EEFQ
10 (50) 3.99
15 (59) 3.24 FE
20 (68} 2,65
AHAGS5D 25 07) 218 AT
30 (86) 1.81
35 (95) 1.51
40 (104) 1.27 PD
45 {113) 1.07
50 (122) 0.91 FA
55 (131) 0.77
60 (140) 0.66 BA
65 (149) 0.57
BR

RHA342

WATER TEMPERATURE SENSOR

The water temperature sensor is attached to the heater unit. If ST
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 BF

amp.

HA-95

EL
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SYSTEM DESCRIPTION
Control System Input Components (Cont'd)

After disconnecting water temperature sensor harness
connector, measure resistance between terminals €% and 4
at sensor harness side, using table below.
n Waler
temperature Temperature °C (°F) Resistance kf}
sensor
0 (32) 3.99
L 47
—_— 5 (41) 3.17
. 10 (50) 2.54
— —— 15 (59) 2.05
( 20 (68) : 1.67
25 (77) 1.36
£ 30 (86) 1.12
‘ )\ 35 (95) 0.93
‘ | /
mer Tomperalure sensor 40 (104) 0.78
AN /{M s 45 (113) 0.65
////é\ 50 {122) 0.55
= e 55 (131) 0.47
60 (140) 0.40
RHAQ956D
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 door
motor, intake door motor, blower motor and compressor are
then controlied.

The auto amplifier is unitized with control mechanisms. Signals
from various switches and Potentioc Temperature Control
(P.T.C.} are directly entered into auto amplifier.

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

AMBIENT TEMPERATURE INPUT PROCESS

The automatic amplifier includes a “processing circuit” for the ambient sensor input. When the temper-
ature detected by the ambient sensor increases quickly, the processing circuit allows the auto amp. to
recognize an ambient temperature increase of only 0.33°C (0.6°F) per 100 seconds.

As an exampie, consider stopping for a cup of coffee after high speed driving. Even though the actual
ambient temperature has not changed, the temperature detected by the ambient sensor will increase
because heat radiated from the engine compartment can radiate to the front grille area (where the
ambient sensor is located).
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SYSTEM DESCRIPTION

Control System Automatic Amplifier (Auto amp.)
(Cont’d)

SUNLOAD INPUT PROCESS

The autc amp. also includes a processing circuit which “average’ the variations in detected sunload
over a period of time. This prevents drastic swings in the A.T.C. system operation due to small or quick
variations in detected sunload.

For example, consider driving along a road bordered by an cccasional group of large trees. The sun-
load detected by the sunload sensor will vary whenever the trees obstruct the sunlight. The processing
cireuit averages the detected sunload over a pericd of time, so that the (insignificant) effect of the trees MA
momentarily obstructing the sunlight does not cause any change in the A.T.C. system operation. On the
other hand, shortly after entering a long tunnel, the system will recognize the change in sunload, and

&)
Sl

the system will react accordingly. EM
Control System Output Components

INTAKE DOOR CONTROL LG

Components parts g2 g

Intake door controf system components are: ‘Er@

1) Auto amplifier

2) Intake door motor
3) PBR. FE
4) In-vehicle sensor
5) Ambient sensor

6) Sunioad sensor AT
7) Intake sensor
8) Control unit (P.T.C., AUTO, ECON, DEF, REC switches) Bl

System operation

The intake door control determines intake door position based on the ambient temperature and the [Ea
in-vehicle temperature. When the ECON, DEF, or OFF buttons are pushed, the auto amplifier sets the
intake door at the "Fresh” position.

@ 1GN
Auto amplifier

In-vehicle sensor

BIF

Intake sensor

Micro-

-
O

-

Positlon
switch

nload sensor
Su Qutput

|—a=| signal

> process

Ambient sensor

EL

Control unit

* PT.C.

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

{ntake door motor

YOO N

RHADO7D
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SYSTEM DESCRIPTION

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

Condition:
P.T.C. 25°C (77°F)

—— Without sunload
—= = With sunload

0.768 kw (660 kcal/h, 2,618 BTU/h)/m’
40;%” [6.0713 kW (61.31 kealvh, 243.2 BTU/h)/sq ]

|

i

] |
I ]
| |
| !
U T

1
Intake door mode 25 30 35 4r0
77 (86) (95) {104}

In-vehicle temperature °C (°F
Example: peratlre eh

® If temperature setting is set at 25°C (77°F) under no sunload condition when amblent and in-vehicle temperature are 35°C (95°F),
intake door is set sutomatically at REC position to make in-vehicle temperature cool down efficlently.
® In-vehicle temperature will lower and when 30°C (86°F) is reached, Intake door will shift to 20% FRE positicn.

® In the state when in-vehicle temperature reaches the objective temperature 25°C (77°F), intake door is set at FRE position. RHA473D

INTAKE DOOR MOTOR

The intake door motor is attached to the intake unit. 1t 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 N\

Intake door motor operation

Terminal No. . .
Intake door Direction of

@ - @®-@ ®-® operalion | lever rotation
(D) )| @ (e @& (9)

CL QP op REC
Counter
OP CL OP 20% FRE )
clockwise
OP oP CL FRE

OP: Open circuit
CL: Closed circuit

RHAZ57D
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SYSTEM DESCRIPTION

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

Component parts

Air mix door control system components are: 4) Ambient sensor

1) Auto amplifier 5) Sunload sensor

2) Air mix door motor (P.B.R.) 6) Intake sensor

3) In-vehicle sensor 7) Control unit (P.T.C.)

System operation

Temperature set by Potentio Temperature Centrol (P.T.C.) is compensated through setting temperature
correction circuit to determine target temperature.

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

Auto amp.

e 7
' | I
| | Air mix door
| - | motor
! | e ———a
C Irrvehicle sensor )——l—> - [ |
| Input [ : [
l signal Micro- I | |
( Ambient sensor )—'—- process computer I ] I
] o l
( Intake sensor H—» | !
. | —a| Output | I |
( Sunload sensor )——I—» signal | I I
| process | \ f
| ' v i I | I
Control unit | Temperature setting ;! !
« P.T.C. corraction | b J
l |
' |
! |
e e e e e e o ——— e ——— |
RHAQ87D

Air mix door control specification

Condition:
P.T.C. 25°C (77°F}

—— Without sunioad

Intake temperature
10°C (50°F)

-~-- With sunload
0.768 kW (660 kcal/h, 2,619 BTU/h)/m?
[0.0713 kKW {61.31 kcal/h, 243.3 BTU/h)/sq ft]

)

MA

EM

BFF

Intake 0N Tt e o
temperature EL
0°C {32°F)
i
Pasition (&) I ________
\|
¥ |
Air mix door 15 20 25 30 35 40
F”"_t'?‘“ opening position (59) {68) an (86) (95} (104)
postion Full cold In-vehicle temperature °C (°F)
Example: position
® If temperature setting is set at 25°C (77°F) under no sunioad condition when ambient and In-vehicle temperature are 35°C (95°F),
air mix door is initially automatically set In full cold position.
® Within some period, in-vehicle temperature wifl lower towards the objective temperature, and the alr mix door posltion will shiit
incrementally towards the hot side and finally stay in this position (&) If intake temperature Is 10°C {50°F).
Air mix door opening position Is always fed back to auto amplifier by P.B.R. built-in alr mix door motor. AHA4TSD
HA-99 1079



SYSTEM DESCRIPTION
Control System Output Components (Cont’d)

1 AIR MIX DOOR MOTOR
LJE “ \ 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
LY | P.B.R. buiit-in air mix door motor.

*7/ ‘\ r Air mix door motor operation

| H : Air mix doar motor | Terminal N N
i o S i N erminal No, N . Direction of lever move-
! = Air mix door operation
\¥ — @ @ ment
Clockwise
4 78 COoLD HOT
. ® e ~ {Downward)
14
- - STOP STOP
o @ @ o Counterclockwise
o @D HOT — COLD
(Upward)
(Cold side) {Hot
side)
BB mHaesso
Characteristic of P.B.R.
é‘ i 3.0
~ R 28
& 272 p0
o 25 2.0|
- a0
0 0™ 15-
8 53
E Bnc 1.0
82 8E [
n @
7 L2 g5
(s
D - a
coLp 10° 20° 30° 40°50° 54.5° HOT
Air mix door opening degrea RHAS71D
P.B.R.
Measure voltage between terminals and @ at vehicle har-
ness side.

CDNNCT
L@ a— &

RHAS853D
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SYSTEM DESCRIPTION

4.0 r

30

Voltage (V)

1.0r

LY P

0
Full cold

Full hat

Air mix door opening a—ngle
P.B.A. specification RHAS72D

OUTLET DOOR CONTROL

Component parts

Control System Output Components (Cont’d)

Ignition switch: ON
e Ensure tester pointer deflects smoothly when P.T.C. is
moved from 18°C (65°F) to 32°C (85°F) and vice versa.

Qutlet door control system componenis are;

1) Auto amplifier

2) Meode door motor
3) P.B.R.

4) In-vehicle sensor

System operation

The auto amplifier computes the air outlet conditions according to the ambient temperature and the

5)
6)
7)
8)

Ambient sensor
Sunload sensor
Intake sensor
Control unit

Gl

WA

EM

(P.T.C. and AUTO, ECON, MODE, DEF

switches)

e

in-vehicle temperature. The computed outlet conditions are then corrected for sunload to determine air

outlet through which air is discharged into the passenger compartment.
When the air outiet is autematically selected as FOOT/DEF, the actual outlet will be either F/D1 or F/D2

depending on the target temperature and the ambient temperature.

FA

C PBR.

( In-vehicle sensor
( intake sensar
C Sunload sensor

process

}_.4_. Input
| signal
I

) |

C Ambient temperature sensor

Control unit

e P.T.C.

® AUTO switch
e ECON switch
* MODE switch
® DEF switch

Made door motor

Auto amp,
Output
- —n' signal
process
Micro-
computer

Position switch

RHADO3D

RA

EL

HA-101
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SYSTEM DESCRIPTION

Control System Output Co.mponents (Cont’d)

MODE DOOR MOTOR

The mode door motor is attached to the heater unit. It rotates
so that air is discharged from outlet set by the auto amplifier.
Motor rotation is conveyed to a link which activates the mode
door.

Mode door motor operation

! Terminal No. Directi t side link
\\—’ f\_— Mode door operation irection 0, siae fin
y L @ HE) rotation
RHA960D A
@ e VENT — DEF Counterclockwise
- - STOP STOP
5 P DEF — VENT Clockwise
AUTO +
N 3. (18 | AMP.
o |

: i
IVENT™ % / DEF |
1 - |
] I

MODE ! 32 :
DOOR | | posmion t—:31
MOTOR || swiTCH ST
i ﬁf— * . Current flows as indicated by the arrow,
"""" Fﬁ“““"“ motor actuates as indicated by the words.
L RHA961D
Outlet door control specification
Condition:
| P.T.C. 25°C (#7°F)
: —-—Without sunload
: 4”76@,7 ——~ With sunload
S S 4 0.768 kW (660 kcal/h, 2,619 BTU/h)/m’
{ [0.0743 kW (61.31 kcal/h, 243.3 BTU/hy/sq ]
|
=™
et
™ @
I‘-'
|
'
t E i %
= =
|
!
1
H } T
Discharge mode 25 30 a5 40
{77} (86) {95) {104)

In-vehicle temperature °C (°F)
Example:
¢ If temperature setting is set at 25°C (77°F) under no sunload condltlon when amblent and in-vehicle temperature are 30°C (86°F),
mode door Is set automatically st VENT position.
#® Then In-vehicle temperature will lower and when ob)ective temperature 25°C (77°F) Is reached mode door will shift from VENT

position ta B/L.

RHA480D

1082
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SYSTEM DESCRIPTION

Control System Output Components (Cont’d)

FOOT/DEF mode specification
F/D1 ¢ 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
either F/D 1 or F/D 2 depending on the amhient tempera- Gl
ture.
F/D 2 \d e When the ambient temperature decreases to —13°C (9°F),
! ! air outlet is changed from F/D1 to F/D2. WA
—13 (9) -8 (18} ¢ When the ambient temperature increases to —8°C {18°F), air
Ambient temperature °C (°F) outlet is changed from F/D2 o F/D1.
RHA591A EM
B/L mode specification
BIL1 e When compressor turn ON, air outlet is changed from B/L2 LG
] to B/L1.
e When compressor turns OFF, air outlet is changed from EF &
B/L1 to B/L2.

B/L2 EC
OFF ON FE
Compressor operation

RHA355B BT
[
Fi,
RA
BR
8T
BF
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SYSTEM DESCRIPTION
Control System Output Components (Cont’d)

FAN SPEED CONTROL

Component parts
Fan speed control system components are:
1} Auto amplifier
) Fan control amplifier
3) PBR.
4) In-vehicle sensor
5) Ambient sensor
6) Sunload sensor
7) Intake sensor
8) Hi relay
9) Water temperature sensor
10) Contrel unit (P.T.C., AUTQ, ECON, MODE, DEF, FAN, OFF switches)

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

ACC

( P.RR. )— Auto amplifier

Blower
motor

in-vehicle sensor >_> -]

(O

»
2
o
u
Intake sensor }—4—» g | -
K Micro- 3
= computer o
Sunload sensor o &
5 i & ow
3 28 Fan
| £ 58 B control
<
Ambient sensor ).ll_p et oca L\‘ amp.
1

o
Hi relay

(—\ p(’“\f\f’\

Thermal transmitter

Control unit

* P.T.C,

® AUTO switch
ECON switch
MODE switch
DEF switch
FAN switch
OFF switch

RHAQ1OD
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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 P.B.R., in-vehicle sensor, sunload sensor, and ambient sensor. The blower motor applied volt-
age ranges from approximately 5 volis (lowest speed) to 12 volts (highest speed).

The control blower speed (in the range of 5 to 10.5V), the automatic 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 voits,
the high blower reiay 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)

In a cold start up condition where the engine coolant temperature is below 32°C (90°F) and the ambient
temperature is below 15°C (59°F), the biower 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.
When the engine coolant temperature is between 32°C (90°F} and 35°C (95°F), and the ambient temper-
ature below 15°C (59°F), the blower speed will gradually rise to the objective speed over a time period
of 18 minutes or less (actual time depends on the objective 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 delay will be 90 seconds as described
above. After this delay, the blower will operate at low speed until the engine coolant temperature rises
above 32°C (90°F), at which time the blower 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 less {actual time depends on
the objective blower speed).

BLOWER SPEED COMPENSATION

Sunload

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 sunload, the
blower low speed is "normal’’ low speed (approx. 6V). During low or no sunioad 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 - 59°F)], the computed blower
voltage will be compensated (reduced) by up to 3.5V (depending on the blower speed). In the “extreme”
ambient ranges [below 0°C {32°F) and above 20°C (68°F)] the computed objective biower voltage is not
compensated at all. In the ambient temperature ranges between "‘moderate’ and ““exireme’ [0 - 10°C
(32 - 50°F) and 15 - 20°C (59 - 68°F})], the amount of compensation ({for a given blower speed) varies
depending on the ambient temperature,

EF &

FE

FD

FA

RA,

BR

ST
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SYSTEM DESCRIPTION

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

Condition:
P.T.C. 25°C {77°F)
—— Without sunload

=== With sunload
0.768B kW (660 keal/h, 2,619 BTU/HMm?
[0.0713 kW {61.31 keal/h, 243.2 BTU/h)/sq

[*———

*: In VENT mode only

- A——

|
i
|
|
|

[ |
| |
! |
T T T . T } | T . : v T
12 1 10 9 8B 7 6 & 10 15 20 25 30 35
Voitage (V) {50) {59) (68) an (86) (95)
In-vehicle temperature °C (°F)

Example:

e |f temperature setling is set at 25°C (77°F) under no sunoad condition when ambient and in-vehicle temperature are 35°C {85°F),
blower motor voltage is approx. 10,5 volts,

® When 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. 5§ volts,

RHA357B

—— 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 amplifier to
change blower speed.

[} _ -
Fan control amplifier ;

RHA358B
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SYSTEM DESCRIPTION

Control System Output Components (Cont’'d)

Auto amplifier

ACC

ACC

7

Blawer
motor

Fan control amplifier

Micro-

I

Y

41[15

computer

process

Output signal

[10:

RHA962D

RHA358B

ON

ON-OFF

OFF

Ambient temperature °C (°F)

ON

OFF

PR I
1 (34) 2 (36)

Intake temperature °C (°F)

Low temperature pratection

control specification

RHAG24C

Hl RELAY

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

MAGNET CLUTCH CONTROL

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

Low temperature protection conirol

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

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

When ambient temperatures are between 7°C (45°F) and —7°C
(19°F), the autc ampiifier controls the ON-OFF operation of the
compressor as determined by a signal detected by the intake
sensor.

HA-107

A

EM

LC

EF &
EGC

FEE

el
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

COMPRESSOR LUBRICATION OIL
CALSCONIC make CALSONIC make
Model V-6 Maodel V-6
Type V-6 variable displacement Nissan A/C System Qil
Name Type 8
Displacement cm?® [cu in)/rev. ve
Max. 165 (10.068) Part number KLHO0-PAGS0
i Capacity
Min. 10.5 {0.641) me (US fl oz, Imp fl oz)
Cylinder bore x stroke 37 (1.46) .
mm (in)| % [1.6 - 25.6 {0.063 - 1.008)} Total in system 200 (6.8, 7.0)
Compressor {Service part) 200 (6.8, 7.0}

Direction of rotation

Clockwise
(viewed from drive end)

charging amount

Drive belt

Poly V

BELT TENSION

o Refer to Checking Drive Belts (MA section).

1088

REFRIGERANT

Type

HFG-134a (R-134a)

Capacity kg (Ih)

0.800+0.025 (1.764 £ 0.055)

Inspection and Adjustment

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

HA-108
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