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4-7 [M1A1) AUTOMATIC AIR CONDITIONING SYSTEM

M MECHANISM AND FUNCTION
1 . Outline
1 . The outlet air temperature, outlet air flow, intake port
mode and outlet port mode are automatically selectable
so as to provide comfortable air conditioning at all times
of the year .
2 . In addition to the AUTO switch, a manual switch is
provided for selecting the outlet air flow (3 steps), outlet
mode (VENT and DEF), intake port (RECIRC for 10
minutes) and economy mode (Compressor OFF) .
3. The compressor is a wobble, variable delivery type .
It is electronically controlled by way of communication
between the MPFI unit and the A/C auto amplifier to
increase driving ability as well as power-saving, cool-
down and dehumidifying performance.
4 . The push-button type control panel features im-
proved ergonomic design.
5. The side defroster outlet port is located in the door
trim area . This arrangement reduces dust from entering
the door window, and improves side mirror visibility .
6. A large, specialized air outlet is provided on the rear
side of the rear bumper to improve ventilation effi-
ciency .
7. The auto amplifier has a self-diagnosis function,
which allows easy trouble-diagnosis. An air outlet tem-
perature correcting function is added which corrects for
external temperature, depending on the temperature
requirements of the passengers .
8 . An electric cooling fan is used with three settings
(LOW, MEDIUM, HIGH), which reduces noise and en-
ergy .
9 . To improve the accelerating performance of the
vehicle, the compressor stops when the accelerator is
moved to the full throttle position .
10 . The sunload sensor features high sensitivity to
sunlight from both vertical and horizontal directions .
11 . All A/C system components are designed to in-
crease efficiency, and delivery- and refrigerant-saving
performance, as well as to reduce weight .

2. Switch Functions

A: PUSH SWITCH

1 . OFF SWITCH
When the OFF switch is pressed, the set temperature
display and switch LED will be turned off, and the
following operation pattern established .

Intake door Mode door Air mix Fan speed Corn-
control control door con-

trol control pressor

FRESH HEAT AUTO OFF I OFF

OFF switch (ON)

o I OFF AUTO ECON
o

°

(1 o

WDEF VENT

e

CIRC
0 0 0

oLO-o-oi

C4-361

Fig. 1

2. AUTO SWITCH
When the AUTO switch is pressed, the set temperature
display and AUTO switch LED (umber) will illuminate .
At thesame time, the air conditioner automatic control
mode will start.

Intake door Mode door Air mix Fan speed Corn-
control control door con-

trot control pressor

AUTO AUTO AUTO AUTO AUTO I

AUTO switch (ON)

v i yrr i u c~.vrv

o

° VDEF VENT CIRC
TEMP r7S o

O OUTTENS LO-St-1-11-

C4-362

Fig . 2
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3. ECON SWITCH
When the ECON switch is pressed, the set temperature
display and ECON switch LED (umber) will illuminate,
and the following operation pattern established .
At the same time, the heater automatic control mode
(Compressor OFF) will start .

Intake door Mode door Air mix Fan speed Com-
control control door con- control pressortrol

(FRESH AUTO AUTO AUTO OFF

5. VENT SWITCH
When the VENT switch is pressed, the set temperature
display will be turned off and the VENT switch LED
(umber) turned on, and the following operation pattern
established .
If VENT switch is pressed when the AUTO switch or
ECON switch is ON, the set temperature display will be
turned OFF. If the VENT switch is pressed when the
AUTO or ECON switch is OFF, the display will remain
OFF. The VENT switch also allows the VENT outlets to
discharge fresh outside air into the passenger com-
partment.

ECON switch (ON)

o
o

OFF AUTO I EON
0
0 O

~-
C1 T"

° G97DEF VENT CIRC
TEMP

O

o A

OUTTEMP Loo- it -HHI

C4-363
Fig . 3
4. DEF SWITCH
When the DEF switch is pressed, the set temperature
display and DEF switch LED (umber) will illuminate, and
the following operation pattern established .

Intake door Mode door Air mix Fan speed Com-
control control door con- control pressortrol

FRESH DEF AUTO Approx.8V ONor more

DEF switch (ON)

v OFF AUTO ECON
0
D O o 0 0
0

° GU F VENT CIRC

O OUTTEMP LO-3S-. Hol

C4-364

Fig. 4

Intake door Mode door Air mix Fan speed Com-
control control door con- control pressortrol

FRESH VENT FULL Med OFFOLDC Approx.7V

VENT switch (ON)

0o
OFF AUTO ECON

0
e o

° WDEF V T CIRC

v'~Tl ,
OUr~T I~,w goo- !t -o1

C4-365

Fig . 5
6. CIRC SWITCH
When the CIRC switch is pressed, the suction port is
fixed in the internal air recirculation position for 10
minutes . All other positions remain with the CIRC switch
LED (umber) illuminated .
The automatic control mode and internal air recircula-
tion mode alternate when the CIRC switch is pressed.

CIRC switch (ON)

o OFF AUTO ECON
o° Oo -
° WDEF VENT IRC

TEMP n~ d -

O OUTTEMP LO-iS-HI

C4-366

Fig. 6
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4-7 [M2A7] AUTOMATIC AIR CONDITIONING SYSTEM

7 . OUT. TEMP SWITCH
When the OUT.TEMP switch is pressed, the external
temperature will be displayed by blinking for five sec-
onds .
During this period, the TEMP control switch
remain OFF.

v OFF AUTO ECON

IWDEF VENT CIRC
.TEMPS o ° °

-OU=MP LO-St --HI
`
~

tom l ° 1 °

~

l °~

9. MED (MEDIUM) SWITCH
The operation is the same as the LO switch, except the
fan will operate at Medium (approx. 7.5V) speed.

o
OFF AUTO ECON

oo O ° °

WDEF VENT CIRC
TEMP r7S ° °

O OU, T.TEMP LOT -H I

switch (ON)

OUT, TEMP switch (ON)

C4-367

Fig. 7

8. LO (LOW) SWITCH
When the LO switch is pressed when any of the AUTO,
ECON, DEF and VENT switches are ON, the LO switch
LED (umber) will illuminate, and the fan speed fixed in
the LOW (approx. 4 V) position . All other previous
conditions are maintained .
When the LO switch is pressed, the AUTO switch and
LO switch LEDS (umber) will illuminate, and operation
will start with the AUTO mode.

o OFF AUTO ECON0
o O e ° o

TEMP
DEF VENT C_IRC

07S
WDEF
~°T-T°

O ot=MPh6->K-oi

C4-369
Fig. 9

10 . HI (HIGH) SWITCH
The operation is the same as the LO switch, except the
fan will operate at High (approx. 12V) speed.

o
o

OFF AUTO ECON
°o

O
° e °

WDEF VENT CI RC
OTEMP ~~ o

O OUMW LOO-o- I

HI switch (ON)

C4-370

Fig . 10

LOW switch (ON)

C4-368
Fig . 8
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11 . TEMP CONTROL SWITCH
This switch is used to control the set temperature in the
display within the range from 18°C to 32°C (65°F to 85°F) .
Each press of the "A" switch will increase the temper-
ature 1°C (1°F) .
Each press of the "0" switch will decrease the temper-
ature 1°C (1°F) .
When the set temperature is 18°C (65°F), the air mix
door is fixed at the max cold position .
When the set temperature is 32°C (85°F), the air mix
door is fixed at the max hot position .

switch (ON)

o OFF AUTO ECON
o O
0 o e o

WDEF VENT CIRC
TEMP <Jj o

OUTTEMP Loo- iC -HQI

DOWN switch (ON)

C4-371

Fig . 11
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AUTOMATIC A IR CONDITIONIN G SYSTEM [M3A4) 4-7

3. All' Flow 3. HEAT
HEAT position can be selected by the following
switches :

A: AIR FLOW AUTO switch
ECON switch

1 . VENT
VENT position can be selected by the following
switches :
AUTO switch
ECON switch
VENT switch
If AUTO switch is ON and ambient temperature is high
and the set temperature is MAX COLD 18°C (65°F), o - r

Heater core Blower motor
Evaporator

lF -I I---l r

C4-375

cig. 14

4. DEF
DEF position can be selected by the following switch :
DEF switch

2. BI-LEVEL
BI-LEVEL position can be selected by the following
switches :
AUTO switch
ECON switch

Fresh

V

Heater Blower motor
'°'t r"' core

-~ Evaporator

C4-374

Fig. 13

Fresh

Heater core Blower motor-, r
Evaporator

~1 F-

C4-376

Fig. 15
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4-7 [MSBOI AUTOMATIC AIR CONDITIONING SYSTEM

B: AIR FLOW AND OPERATION OF EACH DOOR

Fresh air

~~

-

1~7

_ -`Defroster doorr

CIRC~~-Air mix door
Vent door

?at door

Airmix---Heater

-

Blower motor
Heater door core

Evaporator

er

V 1

7

,l t 1 4

Driver side Center outlet Passenger side

outlet outlet

C4-377

Fig. 16

8



AUTOMATIC AIR CONDITIONING SYSTEM IM3C0] 4-7

C: AIR DISTRIBUTION RATIO

The diagram shows the distribution ratio of air in each
outlet mode. The BILEVEL and HEAT positions permit
AUTO mode operation only, and cannot be operated

manually . The DEF/HEAT mode is set only in the heater
start control mode.
A cut-off is provided in the heat door so that small
amounts of air can flow out heat outlet even in the
VENT and DEF modes.

100

a?
-o
m
c0

(50)
(40)

a

(8)

0

VENT DEF

------ I

I
I
I

I I 1
I I I
I I (
I HEAT ( I
I I I
I I I
I I I

I 1 1

VENT BI-LEVEL HEAT DEF/HEAT DEF

Position

C4-378

Fig . 17
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M MECHANISM AND FUNCTION
4. Air Conditioning System
1 . COMPRESSOR
1) General
A wobble plate type electronically controlled variable deliv-
ery compressor is used . The solenoid actuator built in the
compressor is controlled by the auto control unit . This
ensures optimum compressor delivery with less power and
less fuel, as well as smooth driving feel since compressor
ON-OFF is eliminated .

In addition, the quick cool-down capability and defrosting
capability during low temperatures are improved as well .
2) Mechanism
Five cylinders and pistons are axially arranged around the
drive shaft with equal separation of 72°. These pistons per-
form the suction, compression and discharge strokes.
The piston operating in the cylinder is driven by a wobble
plate, hence this construction is called the wobble plate
type . The compressor delivery is changed by changing the
piston stroke, and the piston stroke is changed by chang-
ing the inclination angle of the wobble plate.

Operation of wobble plate type compressor

Compression Vluq Discharge VkA
Suction

)ischarge Suction \ / Suction --
V~VV rVV

Piston L - Drive hub
Piston (A) : During compression Piston Discharge complete

Wobble plate Piston ©: During suction Piston ©: Suction stroke

Piston Suction stroke
Piston ©: Discharge complete

C4-1012

Fig. 1

2



AUTOMATIC AIR CONDITIONING SYSTEM [nnaoo] 4-7

(1) Variable delivery mechanism
The piston delivery is changed when the hinge ball slides
on the drive shaft. As the hinge ball slides, the inclination
angle "a" of the wobble plate changes. That is, as the
wobble plate tilts down, the effective piston stroke
increases, and this results in increased piston delivery.
Contrary, as the wobble plate rises, the effective piston
stroke decreases, and this results in reduced piston
delivery .

Thrust bearing~i ~t Fi07`j
1

~u.JTu
p J~,1 /

Liu Drive shaft

_ fl

Thrust flange

Link

\ Hinge ball
Piston

emSt LWobble plate C4-1013

Fig. 2

(2) Operating principle
The wobble plate inclination angle is determined by the
equilibrium of the force caused by the discharge and
suction pressure acting on the piston top and the force
caused by the wobble chamber pressure acting on the
underside of the piston .
The wobble chamber pressure is determined by the
opening of the solenoid valve in the cylinder (valve
stroke).

Valve
stroke -~ ry` P°'

Ps

u.

Pd - ~ '

C41014

Fig . 3

(3) Control of solenoid valve

Fig. 4

The valve opening force is created by the suction pres-
sure (Ps) while the valve closing force originates from the
spring and solenoid activating current. The spring set
force is constant . The pressure (Pw) in the wobble cham-
ber is varied by changing the amount of solenoid valve
input current.
As the solenoid valve input current is increased, the valve
opening decreases. As a result, the pressure (Pw) in the
wobble chamber increases, and the wobble plate tilt
angle decreases, which in turn decreases the compres-
sor delivery .
Contrary, if the solenoid valve input current is reduced,
the valve opening increases, and the wobble chamber
pressure (Pw) decreases. This results in a reduced wob-
ble plate tilt angle and increased compressor delivery .
The solenoid valve input current is continuously con-
trolled by the auto control unit .

Fig. 5

Pd : Discharge pressure
Ps : Suction pressure
Pw: Wobble chamber pressure (Blow by from discharge
pressure + pressure from orifice)

3
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3 . RECEIVER DRIER
The amount of refrigerant circulating varies with the heat
load changes. The receiver driver supplies the amount of
refrigerant necessary for the cycle according to such
changes.
1) It removes bubbles from the condensed refrigerant so
that only liquid refrigerant may be delivered to the expan-

sion valve. (If bubbles are present, the refrigerant passing
through the expansion valve varies in quantity,
temperature, and pressure, resulting in insufficient cooling .)
2) It removes moisture from the refrigerant .
3) It removes foreign substance from the refrigerant .
4) It permits a visual observation of the amount of refriger-
ant through the sight glass . ;

,- Sight glass

Plate

Filter

I

Plate

Pipe

I

C4-1015

Fig. 8

The receiver drier consists of a strainer to remove foreign
substance, desiccant to absorb moisture from refrigerant, a
sight glass to check the amount of refrigerant .

Use of sight glass for determining refrigerant charge level on R-134a Systems is not recommended.

5
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4. TRINARY SWITCH
The trinary switch is located in the high-pressure line of the
refrigeration cycle. It consists of a diaphragm which
receives pressure, diaphragm springs, pin and contact
points . Two types of contact points are used . One type
activates when the internal pressure is low or when it is too
high while the other type controls the operation of the con-
denser fan.

1) Prevention of operation when there is no gases in the
line due to absence of refrigerant - (during low-pressure
operation) .
2) Protection of refrigeration cycle from abnormal refriger-
ant pressure rise - (during high-pressure operation) .
3) 3-speed control to provide a quiet condenser fan oper-
ation - (during intermediate-pressure operation) .

118±20 (1 .2±0 .2, 17.1±2 .8) 2,648±196 (27±2.0, 384±28)
ON---

Diaphragm Spring
Contact point

OFF
127±29 (1 .3±0 .3, 1,471 +196 ( 15 +2.0

213
+28

18±4) -98 ` -1 .0 -14

Spring (1-/
`Shaft 1,275±147 (13±1 .5, 185±21)

Spring ~~7
`Contact point ---- ON

OFF Unit : kPa (kg/cm', psi)
1,569±127 (16±1 .3, 228±18)

C4-1016

Fig. 9

4) High-low pressure switch

(1) When pressure is abnormally low
[P < Approx . 118 kPa (1 .2 kg/cm2, 17 psi)]
The tension of springs 10, (2 and (3 is greater than
the refrigerant pressure, and the contact A opens to
turn the switch OFF.

(2) When pressure is normal .
[Approx. 127 kPa (1 .3 kg/cm2, 18 psi) < P < Approx .
2,648 kPa (27 kg/cmz, 384 psi)]
When the refrigerant pressure rises above 127 kPa (1 .3
kg/cm2, 18 psi), the spring 11) reverses, and the contact
closes to turn the switch ON.

zing (I)

Contact point © (OFF)

Refrigerant
pressure

Contact point (A (ON)

C4-3901

Fig . 10 Fig. 11
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(3) When pressure is abnormally high .
[P < Approx . 2,648 kPa (27 kg/cm2, 384 psi)]
If the refrigerant pressure exceeds approx . 2,648 kPa (27
kg/cm2, 384 psi), the spring (2 reverses, and the contact
~A opens to turn the switch OFF.
If the refrigerant pressure lowers to approx . 1,471 kPa (15
kg/cm2, 213 psi), the spring 02 recovers, and the contact
closes to turn the switch ON.

Fig. 12

5) Intermediate-pressure switch
[P < Approx . 1,275 kPa (13 kg/cm2, 185 psi)]
When the refrigerant pressure is below 1,275 kPa (13
kg/cm2, 185 psi), the tension of spring 48 exceeds the
refrigerant pressure, and pushes the shaft down to open
the contact, turning the switch OFF.

Contact point © (OFF)

Refrigerant -
pressure

Contact point *A (ON)

Diaphragm spring 0

C4392

Fig . 13

[P > Approx . 1,569 kPa (16 kg/cm2, 228 psi)]
When the refrigerant pressure is higher than approx.
1,569 kPa (16 kg/cmz, 228 psi), it surpasses the tension
of spring (1) , and pushes the shaft up . As a result, the
contact is closed and the switch is turned ON .

Contact point © (ON)

Refrigerant
pressure

-LZContact point ~A (ON)
Diaphragm spring (1

C4-393

Fig. 14
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5. EVAPORATOR ASSEMBLY
The evaporator assembly is mainly composed of an
evaporator, expansion valve, and casing .

Fig. 33

1) Evaporator
The low pressure and low temperature refrigerant
changed into mist in the expansion valve is evaporated
in the evaporator, and this evaporation causes the
evaporator temperature to drop . The air is delivered by
the blower fan, and cooled down as it flows through the
evaporator fins . The cool air then blows out of the grille
after passing through the heater unit .

Cool air

i

II'

.Warm air

i Refrigerant flow

C4-396

Fig . 34

6. EXPANSION VALVE
The expansion valve is attached to the evaporator inlet.
It converts high pressure liquid refrigerant which comes
from the liquid tank to misty, low pressure refrigerant,
and delivers to the evaporator . Being at low pressure
and low temperature, the liquid refrigerant evaporates
in the evaporator removing heat from the compartment .
It automatically controls the flow rate of refrigerant to
obtain the necessary cooling ability required by the
fluctuating heat load .
The expansion valve is composed of a sensing bulb
with a capillary tube that senses the temperature at the
evaporator outlet, an equalizer that transmits the pres-
sure of the refrigerant in the evaporator to the dia-
phragm and other parts such as the spring, ball and
diaphragm.

External Diaphragm Capillary tube

pressure Upper chamber
equalizing
tube Temperature

sensing
i

Lower
chamber

Ball valve Refrigerant
outlet

`Ball seat
Adjusting screw t Spring

Refrigerant inlet C4-397

Fig. 35
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The operation of the external equalizer type is as fol-
lows.
The expansion valve opening is automatically con-
trolled by the functions of three force : the pressure of
the temperature-sensing bulb (P,) containing a liquid or
vapor, the pressure at the evaporator outlet (P,), and
the force of the spring (F) .

Temperature-sensing bulb pressure (P, )
. . . . . Forces the diaphragm downward (opens the

valve) .
Pressure at the evaporator outlet (P,)

Forces the diaphragm upward (closes the valve) .
Force of the spring (F)

. . . . . Forces the ball upward (closes the valve) .
A: Condition of the valve with the compressor in off.
Since the temperature around the evaporator is con-
stant, the pressure in the evaporator is equal to that of
the temperature-sensing bulb . Therefore, the force of
the spring is greater than these pressures and the
pressures are in the following condition :

P, = PZ
P,( P2+ F

That means, the valve is closed with the ball pushed
upward .
B : Operation of the valve with the sensing bulb at low
temperatures
(When the temperature is low at evaporator outlet)
As the temperature of the compartment decreases, the
heat load applied to the evaporator becomes less, and
the temperatures at the evaporator outlet, and the
sensing bulb drop. Accordingly, the valve tends to
close, reducing the amount of refrigerant .
P,(P2+ F
The amount of refrigerant is reduced .
C : Operation of valve with the sensing bulb at high
temperatures
(When the temperature is high at evaporator outlet)
As the temperature of the compartment rises, the
heat load applied to the evaporator becomes greater,
and the temperatures at the evaporator outlet, and
the sensing bulb increase . Therefore, the valve tends
to open, allowing more refrigerant to flow .
P,)P2+ F
The amount of refrigerant is increased .

A B C

P1 P1 °' P1

b

4
P2 P2 P2

F 4 F F

U LJ LJ

B4-659

Fig . 36
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7. AUTO A/C CONTROL UNIT
The auto A/C control unit is composed of a control
panel and auto amplifier .

P\ ni~,&
\ ,

-------Auto A/C _ -
control unit

j

o®" ®1
-J

f J ! / C4-398I J
Fig. 37

1) Control panel
The control panel is composed of push-button type
switches and a display . An electric signal is sent from an
operated switch to the auto amplifier, which is indicated
by the switch LED illuminating .

S i h O i
Illumination

w tc perat on
OFF ON

AUTO, ECON, DEF, OFF - Green
VENT, LO, HI, CIRC ON Amber Amber

I OFF, OUT . TEMP - - Green

2) Auto amplifier
The auto amplifier performs computation based on the
signals sent from each switch, sensor and engine con-
trol unit . It compares the computed results and P.B.R .
signal, and issues signals to the door motor, fan control
amplifier, and compressor solenoid actuator . This
method automatically controls the air outlet position, air
suction position, air outlet temperature, outlet air quan-
tity and compressor delivery .
In addition, the self-diagnosis function is provided for
facilitating trouble diagnosis .
P.B.R . (Potentiometric balance resistor) is a variable
resistor which converts air mix door and mode door
opening to a voltage.

rig. as

8. IN-VEHICLE SENSOR
This sensor is installed on the left side of the control
panel . It detects the temperature of interior air drawn in
by the aspirator and converts the temperature into a
resistance value which is then sent to the auto amplifier .

In-Vehicle
sensor

C4-400

Fig. 39

rig. 4u
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9. ASPIRATOR
The aspirator continuously draws the vehicle's interior
air through the duct and sends the air to the in-vehicle
sensor .

~-~ Aspirator duct

0

Aspirator

04-402

Fig. 41

10 . AMBIENT SENSOR
The ambient sensor is installed on the hood lock stay . It
detects the temperature of ambient air, and converts
the temperature to a resistance value which is sent to
the auto amplifier .

s
V

"",Ambinient sensor
I C4-403

Fig . 42

f-1g . 43

11 . SUNLOAD SENSOR
The sunload sensor detects the amount of solar radia-
tion, and is installed on the upper left side of the
instrument panel. The diodeconverts the solar radiation
amount into a current value, which is sent as a voltage
signal to the auto amplifier.

i

Sunload sensor

\\~
\\

C4-405

Fig . 44

When installed in vehicle

0.4 - - - - - - - - -
I

I

U
2

I
I
I

O

Sunload 0.7613 (660, 2,619) [0.0713 (61.31, 243.3)]
kW (kcal/h, BTU/h)/m2
[kW (kcal/h, BTU/h)/sq ft] C4-406

Fig. 45
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12. REFRIGERANT TEMPERATURE SENSOR
The refrigerant temperature sensor is installed on the
evaporator. It converts the refrigerant temperature into
a resistance value which is sent to the auto amplifier.

I ,y .

20

16.43
15

C
Y

9.90010cm
'n 6.19
d

5 4.01
2.67 2.20 1 .83

1 .28

0 -20 -10 0 10 20 25 30 40 0C
(--4) (14) (32) (50) (68) (77)(86) (104) (°F) C4-408

Fig . 47

13. EVAPORATOR SENSOR
The evaporator sensor is installed on the evaporator
assembly case (heater unit side). It converts the temper-
ature of air flowing to the heater unit into a resistance
value after passing through the evaporator and sends it
to the auto amplifier.

20

16 .43
15

d

c 10 9.90
N
N

6.19
°~ 5 4.01

2.67 2.201 .83
1 .28

0
-20 -10 0 10 20 25 :30 40 °C

(-4) (14) (32) (50) (68) (77) (86) (104) (°F)
C4-410

Fig. 49

14 . WATER TEMPERATURE SENSOR
The water temperature is installed on the heater core
section of the heater unit . It detects the temperature of
water flowing to the heater core, and converts the
temperature into a resistance value which is sent to the
nian nmnlifiar

. ,y . ., .,

. .y . .. .

I ly .

20
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15. FAN CONTROL AMPLIFIER
The fan control amplifier is installed on the cooling unit .
It receives the base current from the auto amplifier, and
controls the voltage applied to the fan motor .

Evaporator

1 2
3

L- _
3

Fan control amplifier C4-413

Fig. 52

16 . RELAYS
1) Max . HI relay
The MAX HI relay is installed on the blower unit case . It
is turned ON and OFF by the signal sent from the auto
amplifier. When the MAX. HI relay is turned ON, the fan
motor generates maximum air flow .
Normally, the air flow is controlled by the fan control
amplifier. Because the fan control amplifier itself causes
a small amount of voltage drop, the MAX HI relay is

turned ON when generating maximum air flow .
2) OFF relay
The OFF relay is installed on the blower unit . This relay
turns ON by the signal sent from the auto amplifier
when the control panel switch is pressed . When the OFF
relay is ON, the fan motor power supply is connected .
When OFF relay is OFF, the fan motor power supply is
disconnected .

p O / IGN B

PPOFF relayOFF relay 1414
33 - 4
2 12

I

BlowerM motor
Auto
amp.

I ' OFF relay Fan
I

relay-
control
amp.

HI relay

C4-414

Fig . 53
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18 . AIR MIX DOOR MOTOR
The air mix door motor is installed on the bottom
surface of the heater unit . When it receives a signal from
the auto amplifier, it changes the opening of the air mix
door via a link and the air mix door lever .
The door motor detects the air mix door position . P.B.R .
is built into the motor, and its signal is fed back to the
auto amplifier .

Fig. 57

1) Operation of air mix door motor
The auto amplifier determines the air mix door position .
The air mix door motor rotates normally or in reverse
direction corresponding to the auto amplifier signal as
shown below.
The output shaft and sliding contact are made integral .
If the sliding contact exceeds the position of terminal
plate ® or ® (MAX-HOT or MAX-COLD position), the
current is cut off and the motor stops rotating .
If the auto amplifier output signal turns OFF, the motor
operation stops irrespective of the position of the slid-
ing contact .

Energizing terminal Direction of
Positive ~+ Negative Q rotation Remarks

1@ © CCw MAX HOT -~
MAX COLD

©
(D

CW MAX COLD ->
MAX HOT

P.B .R . O 3

Terminal 2
plate Al~ 6 Auto

amp.

Max hot Max cold

3 2 1 1 1
Terminal plate © 7 6 5 4

C4-419

Fig. 58

2) P.B.R . (Potentiometric Balance Resister)
The potentiometric balance resister is built into the
printed board in the air mix door motor. This resister
detects the air mix door position corresponding to the
output shaft rotation as a ratio of variable terminal
voltage VM to reference voltage VDD, and feeds the
signal back to the auto amplifier .

Max Max
ho~~`cold

0.9

Ratio

VM
VDD

5 3 4

vM 0.1

VDD 0 Max Max.
hot Air mix door position cold

04-420
Fig . 59
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19. MODE DOOR MOTOR
The mode door motor is installed on the left side of the
heater unit, and is controlled by the signal sent from the
auto amplifier. This motor actuates the defroster door,
vent door and heat door via linkage mechanisms so as
to nrovide ontirnum air rirrulation_

1) Operation of mode door motor
The auto amplifier determines the mode door position .
The mode door motor rotates normally or in reverse
direction corresponding to the auto amplifier signal as
shown below .
The output shaft and sliding contact are made integral .
If the sliding contact exceeds the position of terminal
plate ® or ® (DEF or VENT position), the current is cut
off and the motor stops rotating .
If the auto amplifier output signal turns OFF, the motor
operation stops irrespective of the position of the slid-
ing contact.

Energizing terminal Direction of
Positive 0+ Negative rotation Remarks

1Q Q CCw VENT -> DEF
Q 1Q Cw DEF - VENT

~A

P.B .R .

Terminal Auto
plate amp.

IVENT *

2 1
Terminal plate © 7 6 5 4

C4-422

Fig . 61

2) P .B.R . (Potentiometric Balance Resister)
The potentiometric balance resister is built into the
printed board in the mode door motor. This resister
detects the mode door position corresponding to the
output shaft rotation as a ratio of variable terminal
voltage VM to reference voltage Vpo, and feeds the
signal back to the auto amplifier.

VENT DEF

0 .s

Radio

VM
5 3 4 VDD

VM 0.1

VDD 0
VENT DEF

Mode door position

C4-423

Fig. 62
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5 . Automatic Climate Control
System

A: FEATURES

1 . ELECTRONICALLY CONTROLLED VARIABLE
DELIVERY COMPRESSOR
1) During the initial "cool-down" stage, air conditioning
is maximized to quickly bring the compartment to a
comfortable range .
2) During low ambient temperatures, compressor de-
livery is electronically controlled to effectively dehumid-
ify the compartment .
3) Compressor delivery is controlled to provide power-
saving when air conditioning is not required .
4) To maintain smooth engine operation when the A/C
switch is turned OFF, the compressor clutch is turned
OFF after compressor delivery is minimized .
5) When the engine coolant temperature is high, com-
pressor delivery is decreased with the A/C system in
operation to decrease the coolant temperature and thus
protect the engine .

2. AUTOMATIC COMPARTMENTTEMPERATURE
CONTROL
The air mix door is automatically controlled to maintain
an optimum compartment temperature regardless of

the ambient temperature, sunload or the number of
occupants .

3 . AUTOMATIC SELECTION OF AIR OUTLET
The VENT, BILEVEL and HEAT mode doors are auto-
matically selected corresponding to the outlet air tem-
perature . Natural compartment ventilation can be
achieved by simply pressing the new VENT switch .

4. HEATER START CONTROL
To prevent cool air from discharging into the passenger
compartment during starts in cold weather, the air flow
rate is controlled between OFF and AUTO until the
heater water temperature increases. In this case, the air
outlet is controlled to change from DEF to AUTO
through DEF/HEAT in the AUTO mode.

5. COOLER START CONTROL
The cooler start control function controls the outlet air
quantity between OFF and AUTO levels until the evap-
orator cools down . This prevents blowing warm air into
the compartment when starting the air conditioner dur-
ing hot weather. (In AUTO mode operation)

6. SUN LOAD CORRECTION
The photo diode is adopted in the sun load sensor . This
provides accurate detection of sun load and ensures
proper correction of interior temperatures .

r B: SYSTEM CONTROLI

Type of automatic control Input unit Output unit

AUTO switch, ECON switch, temperature adjust-
Room temperature control ment switch, in-vehicle sensor, ambient sensor, sun Air mix door actuating motor

load sensor, evaporator sensor
AUTO switch, ECON switch, temperature adjust-

Air flow rate control ment switch, DEF switch, in-vehicle sensor, ambient Blower fan motor fan control amplifier, HI relaysensor, sun load sensor, water temperature sensor, ,
evaporator sensor, fan switch
AUTO switch, ECON switch, temperature adjust-

Mode door control ment switch, DEF switch, in-vehicle sensor, ambient Mode door actuating motorsensor, sun load sensor, evaporator sensor, water
temperature sensor

AUTO switch, ECON switch, temperature adjust-
Intake door control ment switch, DEF switch, CIRC switch, in-vehicle Intake door actuating motorsensor, evaporator sensor, ambient sensor, sun

load sensor, VENT switch
AUTO switch, ECON switch, temperature adjust-
ment switch, DEF switch, CIRC switch, in-vehicle Solenoid actuator, compressor ON signal (output toCompressor control sensor, ambient sensor, sun load sensor, evapora- engine control unit)for sensor, refrigerant temperature sensor, VENT
switch, ECU signal (Engine unit)
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I C: SYSTEM LAYOUT

CondenserAmbient sensor

Magnet clutch

L,/T-actuator

Intake
sensor

Mode door motor

O
Sunload sensor Heater core

O '

v
Evaporator
-sensor

` I
EvaporatorAir mix door

motor
Water temp . sensortltl ~ � ,Iltnttl~ .II .

Receiver
drier

Compressor Outlet air Outlet air
Compressor

delivery
Mode door temp. flow

control
control

control control control

MPFI o OFF AUTO ECON
control o O I e e o
unit

WDEF VENT CIRC
TEMP ~~J o o,

O OU - MP LO 3-4o H I

Fig . 63

Refrigerant
temp.
sensor

Intake door
motor

Blower
motor

Fan control
amp.

Intake
door
control

C4-424
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2. PASSENGER COMPARTMENT

unit

Fig. 65
C4-426
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E: SYSTEM FLOW

r----- ---
Auto amp
----

.
----------~

Driver circuit I
OFF relay

I Blower motor
In-Vehicle sensor Blower motor 1

E7iI control Fan control
'Ambinient sensor circuit ( amp.

'Sunload sensor
I Driver circuit I HI relay

Water temp . sensor I Circ
1 Intake

Evaporator sensor Driver circuit
Fresh

door
I I 20% Fresh motor

Refrigerant temp .
sensor

IAUTO switch Hot side

ECON switch
CPU

Driver circuit I Cold side Air mix
door

VENT switch Feed back signal motor

DEF switch I Vent side

OFF switch Driver circuit I Def side Mode
door

I Temp. adjust switch I Feed back signal motor

I Fan switch I

CIRC switch
I
I

OUT temp . switch

I Driver circuit 1 Solenoid

MPFI L I
J L actuator

--__-_-- _- _ - -- .--_ _-- in compressorcontrol unit

C4-427

Fig. 66
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F: CONTROL SYSTEM

1 . AIR MIX DOOR CONTROL (Automatic temperature control)

Auto amp.
r-- -------------------------1

t
AUTO switch I

ECON switch I I P.B .R . I
I a I I

In-Vehicle sensor
I

a o Co, I I
I IMicrocomputer '~~,

I
Ambient sensor

I
.g~

;Na o I
I I
I M

( a
I I I

Sunload sensor 'CL I --- ---J
I -`

Evaporator sensor I Air mix
I I door
I
I
I
I

I
I

Motor

I
I
I

I
I
I

Temp . adjust switch
Temperature
setting

I

L-------------- ------------J

C4-428

Fig . 67

When thetemperature adjustment switch on the control
panel is pressed to set a specific temperature, the auto
amplifier performs computation based on various input
sensor signals, and obtains the overall signal T. Further,
it compares the predetermined air mix door opening
and P.B.R . signal with respect to this overall signal T,
and determines whether the air mix door opening is
appropriate.
If the air mix door opening is not appropriate, the air mix
door moves toward the heat or cool side so that the
appropriate door opening can be obtained .
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Max. ---------- -------
hot

Air mix.
door
opening
(%)

Max.
cold

Cooling side f- Overall signal T -.,.. Heating side C4-429

Fig. 68
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2. FAN SPEED CONTROL

Auto amp. IGN B

AUTO switch I1 II

ECON switch
1 1

I OFFI 1
relay1 I

Fan switch
1

I

DEF switch C
a~
a

1

t °-' "
.

E "
In-Vehicle sensor o o '

I
n

o
a o
5

= i Blower
M

Ambient sensor 1
I

a O a 1
1

motor

Sun load sensor I
1 I

Water temp . sensor
1

I
1
I

I Fan
Evaporator sensor I control

I I HI lamp.

I II ~ I
1 1
I 1

relay -

I _ 1
Temp . adjust switch I Temperature setting 1

L------------------------J

C4-430

Fig. 69

1) Ordinary automatic air flow rate control
The auto amplifier varies the base voltage of the fan
control amplifier corresponding to the overall signal T,
thus steplessly controlling the fan motor speed .
The LO voltage varies with the air outlet position as
shown below .

�y. , .,

Air outlet position Air flow LO voltage
VENT, BI-LEVEL 4.5V
HEAT, DEF/HEAT 5.5V

DEF 8.0V

2) Heater start control
(1) The heater start control is performed correspond-
ing to the air outlet position . (This control is not
performed when VENT switch or DEF switch is se-
lected.)
The heater start control changes the air outlet and
warm-up air flow rate .
(2) If the watertemperature is below 30°C (86°F), DEF
position and zero air flow are selected .
(3) If the water temperature is greater than 30°C
(86°F), DEF/HEAT position is selected and the air flow
rate is linearly increased from LO to AUTO level .
If the blower motor voltage is greater than 7 volts, the
air outlet will change to the HEAT position .

AUTO switch ON

Water temperature Less than
30°C (86°F) Over 30°C (86°F)

Blower motor voltage OV Below 7V Over 7V
Air outlet DEF DEF/HEAT HEAT

The DEF/HEAT mode door position is only set in case
of heater start control.
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' AUTO switch "ON"

Outlet
DEF

DEF/HEAT

HEAT

AUTO
HI

Blower
motor
voltage

Ov

30°C (86°F) Time

Water temperature sensor

C4-432

15
15 seconds seconds

Approx . 12V - ~-
Max HI I r--

- ) IAuto HI - - - - 1- - L - - -

I

I I
Air I II
flow I i

I I

I /Evaporator sensor

AUTO __ __ _ ) lower than 20°C (68°F)

LO 7 seconds I

OFF I t
I I

I I I
I t

Starting Evaporator sensor Time
the A/C lower than 20°C (68°F)

C4-433

Fig . 71 Fig . 72

3) Cooler start control
If the temperature detected by the intake sensor is
greater than 20°C (68°F) when starting the air condi-
tioner, the auto amplifier performs cooler start control.
The air flow is set at AUTO LO level when the intake
sensor detected temperature is higher than 20°C (68°F) .
If the temperature is lower than 20°C (68°F), the air flow
is increased to AUTO HI level from AUTO LO in 15
seconds.
Even if the intake sensor detected temperature is now
lower than 20°C (68°F), setting air flow at the AUTO LO
level is canceled seven seconds after the air conditioner
starts, and it turns AUTO HI level in the subsequent 15
seconds .
This control is performed when the fan is turned ON
irrespective of the compressor magnet clutch being ON
or OFF .
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3. MODE DOOR CONTROL

Auto amp
r " - -----------------------

I
AUTO switch

I
I

IECON switch
N

I I P.B .R.
_ 1 d I I

DEF switch I ~
9

c
a
Z

I
I

I
I I

VENT switch I
.
m .y I

I I
I M

0

2 Microcomputer
In-Vehicle sensor

C

ti

L _J

.0
Ambient sensor LF Mode door

t motorCc

L

L

Sunload sensor j I

I
Evaporator sensor

I

I
I
I

Water temp . sensor I IT i I
Temp . adjust switch ngemperature sett I

C4-434

Fig . 73

When the AUTO switch on the control panel is pressed,
the switch signal is sent into the auto amplifier. The auto
amplifier microcomputer computes the outlet air tem-
perature based on the evaporator sensor signal and air
mix door opening signal (computed from the tempera-
ture setting signal and various sensor signals) . It also
compares the computed result with the outlet port
selection criterion, and drives the mode door actuating
motor to select the air outlet from among the VENT,
BI-LEVEL and HEAT modes.

Outlet

HEAT

BI-LEVEL - - - - '

VENT ---------------

Heating side --Outlet air temperature-- Cooling
side

C4-435

Fig. 74
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4. INTAKE DOOR CONTROL
(Automatic suction port control)

Auto amp. IGN

AUTO switch I r----- -----1
1 I I
1 1 I

iO I IN sw tchEC I
1 I I M I

itEF h I I tsw cD 1 I I

VEN ith
c
~

I
I IT sw c

I
I

I-
- 1

y
-

; ~ I t
o o1 I I detection switchCIRC switch 5

Microcomputer O a I 1 I
itchOFF ~ I Fresh Isw

1
.

I

1
I V hi l

"
a

20% Fresh I
In- e c e sensor

I 5 Circ I 1

A bi t I 'm en sensor
I J_
I I Intake

Sunload sensor I door
1 motor

Evaporator sensor I 1 -

1
ITemp . adjust switch Temperature setting

I

I--------------------------

C4-4ss
Fig . 75

When the CIRC switch is OFF (LED OFF) and the com-
pressor magnet clutch is OFF, the intake door is nor-
mally set in the FRESH position . When the compressor
magnet clutch is ON, the intake door is selected among
FRESH, 20% FRESH, and RECIRC positions correspond-
ing to the overall signal T and ambient temperature .
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Intake
Conditions : Sunload . . . None

In-vehicle sensor . . . 25°C (77°F)
Set temperature . . . 24°C (75°F)
AUTO switch . . . ON

RECIRC L------------------ - -

20% FRESH - - - - -
1 I
1 I
1
I I
I I

FRESH - - _ - - -. I
I ~-I I I

1
18 23 35 40 °C
(64) (73) (95) (104) (°F)

Ambient temperature C4437

Fig . 76
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5. COMPRESSOR CONTROL

Auto amp,-- - - -------------------,
AUTO switch I IGN ACC

I
ECON switch~ ,

I
I

DEF switch I I MPFI
f control ABC

VENT switch o, I unit
I

relay
I

I
CIRC switch

~
o j

mo, c II

CL
CL
E

a H
a>

I

OFF switch -a ----------- 0C
P P

nsoIn-Vehicle se r Ii3
1 CL

Ambient sensor
II

Sunload sen-sorD-4'.-

Refrigerant temp . sensor I
1

I
I

IEvaporator sensor I Solenoid
I ` I actuator

Temp. adjust switch I Temperature setting Compressor

L- ------------------

C4-438

Fig. 77

1 ) Automatic control of compressor
Thecompressor operation mode is controlled as shown
below corresponding to the control panel switches and
ambient temperature levels .

Ambient

1

tempera-
ture

~

Zone A Zone B Zone C

Switch
Ordinary
control Low tempera-

AUTO switch * Quick cool ture defrost- OFF
down con- ing control
trol

ECON switch OFF OFF OFF

Ordinary con- Low tempera-
DEF switch trol ture defrost- OFF

ing control .y . . .,
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2) Ordinary control 3) Quick cool-down control [When AUTO switch is ON]
(When AUTO switch or DEF switch is ON) If the auto amplifier decides from the overall signal T

The compressor delivery is changed so that the evapo- that maximum cooling capacity is required, it then
rator blow-out air temperature is maintained at 3°C maximizes the compressor delivery up to a certain
(37°F) . moment .

If the auto amplifier decides that maximum cooling
capacity is not needed, it then changes the compressor
delivery to the variable control zone .

A= I

rig. 1'-f

Evaporator protection against freezing
The compressor magnet clutch is turned OFF depend-
ing on the air temperature detected by the evaporator
intake sensor .

Compressor .______

Compressor
OFF 0.5 3 °C

(33) (37) (OF)

Evaporator sensor temperature

C4-441

Fig. 80

Maximum Variable
High discharge volume

control

Compartment
temperature

Compartment
t -------
Low

temperature

The point
where maximum
cooling capacity
is not required . Time C4-442

Fig. 81

If the evaporator outlet air temperature is lower than 3°C
(37°F) for more than five minutes, the compressor
changes from maximum delivery mode to variable de-
livery mode.

Evaporator Maximum Variable

outlet air discharge volume control

temp .

30C Evaporator

(370F) - i discharge
5 minutes temperature

i

Time
C4-443

Fig . 82
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4) Low temperature defrosting control
[When AUTO switch or DEF switch is ON]

The compressor delivery is varied corresponding to the
ambient temperature so that the evaporator outlet air
temperature can be kept within the range of 1 -3°C (34
- 37°F) . When the CIRC switch is OFF, the temperature
is detected by the refrigerant temperature sensor.

Evaporator discharge
temperature
(or refrigerant temperature)

3 (37) Target
temperature I

1 (34) I
Ambient

I I ! temperature

-5 0 (32) 3 5 °C
(23) (37) (41) (°F)

C4-444

Fig. 83

Evaporator protection against freezing
[When AUTO switch or DEF switch is ON and CIRC
switch is ON (RECIRC)]
The compressor magnet clutch is turned OFF depend-
ing on the temperature detected by the evaporator
sensor .

CIRC switch "ON" Evaporator sensor
temp .

Compressor OFF - ON 3 (37) - -

i

I
1 (34)

1
-- !1 0'S T Ambient

-51(23) 0 1 (32) 3,(37) 5 temp.
(41)

-1 .5 (29) 1

Compressor ON -+ OFF

oC

(°F)
C4-445

Fig . 84

CIRC switch "OFF"
Refrigerant temp . sensor temp .

Compressor OFF -> ON 3 (37)

I
I

1 (34) I

I .5 (33)_ _ _ --- I Ambient0

3. (37) 5 temp.
-5 :(23) -1 .5 :(29) 0 (32)

1i (41)
I -1 .5 (29) I
i
i

0
C (

0
F)

I ---- --- 5) (23)

Compressor ON -a OFF C4-446

Fig . 85

5) Control by engine control unit (MPFI unit) signal
The engine control unit issues a compressor delivery
reduction demanding signal (MPFI unit signal) to the
auto amplifier. The auto amplifier, when receiving this
signal, controls the solenoid actuator current as shown
below .

MPFI signal Solenoid actuator current
A Ordinary temperature control
B 0.3(A)
C 0.45(A)
D' 0.6(A)

E (Compressor
OFF signal) 0(A)

Fault 0.6(A)

MPFI
MPFI signal IIIII
control Auto -

amp' Solenoid
Solenoid

unit actuatoractuator
current Compressor

[When AUTO switch or DEF switch is ON and CIRC Fig. 86

switch is OFF (AUTO)] The engine control unit (MPFI unit) issues the MPFI
The compressor is turned OFF depending on the tem- signal as mentioned above to the auto amplifier .
perature detected by the refrigerant temperature sen-
sor .
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(1) When engine water temperature is abnormally
high
If the engine water temperature rises abnormally, the
MPFI unit issues signal A, B, C, D, or E depending on
the engine water temperature .
(2) When compressor is turned OFF
When the compressor is turned OFF by the switch
operation, the MPFI unit issues signal D (solenoid
actuator current 0.6A) for approx . seven seconds
before turning OFF.

These control items (1) and (2) are not performed by
the auto amplifier.
6) Compressor protection in case of air conditioner
trouble
If a trouble occurs in the air conditioner system and if,
for example, no air blow is generated, then, the com-
pressor is turned OFF depending on the temperature
detected by the refrigerant temperature sensor.

Compressor
ON --- ---

Compressor
OFF -15 0 °C

(5) (32) (°F)

6. AUTOMATIC CONTROL OF AMBIENT TEM-
PERATURE CORRECTION
The temperature data obtained by the ambient sensor is
sent to the auto amplifier as the ambient temperature .
Even if the ambient sensor measurement is influenced
by the radiator heat and a sudden abnormal rise in
temperature is measured, the auto amplifier will not
directly respond to such a temperature rise ; it only
responds slowly owing to this correction function .

Ambient temperature
correction characteristic

Ambient sensor detectiond
temperature

E
a

Ambient temperature
correction value

Time C4-449

Fig . 88

Refrigerant temp . sensor

C4-448

Fig . 87

7) Full-throttle control
When the throttle opening is maximum, the engine
control unit (MPFI unit) turns the air conditioner relay
OFF for a period of up to twenty seconds, thereby
turning OFF the compressor.
This control is not performed by the auto amplifier.
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7. COOLING FAN CONTROL
Electric cooling fans are adopted for cooling the radia-
tor and condenser, and fan speed is controlled in three
steps, HI, MED, and LO to reduce fan noise.

Fan speed Power consumed
LO : 1,600 rpm 115W
MED : 1,950 rpm 145W
HI : 2,300 rpm 175W

This control is not performed by the auto amplifier.

IGN

MPFI _
unit

B

al el bl al bl

RH1 RF12 GN LH1 LH2

Pressure
switch
(Middle
pressure)

M M

Cooling fan Cooling fan
RH LH

04-450

Fig . 89

Input signal Output signal
Compressor Vehicle speed Engine water Air conditioner Cooling fan

signal
temperature intermediate MPFI unit signal operation status

pressure switch

o oX= X= XL-J
6 (10) 12 (20) 192 (89) 203 (95)

°O

1,275±147 (13±1 .5)
127 (16±1 3)1 569

Terminal
1~

Terminal
Main (RH) Sub. (LH)

MPH (km/h) F ( C) ± .,
kPa (kg/cm2)

1 X ON - Low Low
2 X 0 - ON Medium Medium
3

X
0 X - ON Medium Medium

4 ON 0 ON ON High High
5 X ON - Low Low
6 0 X 0 ON ON High Hlgh
7 0 X ON ON High High
8 0 ON ON High High
9 X - - Off Off
10

OF
X 0 ON - Low Low

11
F

X X -F - Off Off
12 0 0 - ON tMedium Medium
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8. SET TEMPERATURE CORRECTION
When heating or cooling the compartment, and if the
occupant does not feel comfortable at the preset tem-
perature, he can then adjust the compartment temper-
ature in three steps depending on the ambient temper-
ature measured by the ambient sensor .

(1) Set to step 4 in the self-diagnosis mode. (Ref. to
T400.)
(2) Press the UP or DOWN switch to change the
correction .

Switch
operation Display Ambient temperature correction

0 When ambient temperature is
low, compartment temperature is
increased above the standard

Press UP 10 level .
switch o When ambient temperature is

high, compartment temperature
is decreased below the standard
level.

- 05 Standard (No correction is made)
0 When ambient temperature is

low, compartment temperature is
decreased below the standard

Press DOWN 00 level .
switch 0 When ambient temperature is

high, compartment temperature
is increased above the standard
level .

9. SWITCHING BETWEEN °C AND °F
Switching is made by connecting or disconnecting a
connector .
(Under A pillar lower trim driver side : 1333)

connecting -OF
disconnecting -°C

Fig. 91

When the battery is removed, the correction is set at
the standard status with a display of "05" . Verify the
previous correction in advance with the display show-
ing step 4 in the self-diagnosis mode.

High

E

c
E
`m
a
E
U ~\ . .
`m

u
Standard

ma
Low Ambient temperature High

C4-451

Fig. 90
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S SPECIFICATIONS
Item Specifications

Type of air conditioning Reheat air-mix. type

Cooling capacity (IMACA) 5.117 kW (4,400 kcal/h, 17,459 BTU/h)

Mass air flow rate 460 M3/h (16,243 cu ft/h)

Refrigerant R134a (CH2FCF3) 0.65 kg (1 .43 lb)

Type Variable displacement wobble plate

C
Discharge Max. 167 cm' (10.19 cu in)/rev

ompressor
Max. permissible speed 8,400 rpm

Compressor oil ZXL100PG 150 cm3 (9 .15 cu in)

Type Dry single-disc type

Power consumption Less than 45W

Magnet clutch Type of belt V-gibed 4PK

Pulley dia. (effective dia.) 120 mm (4 .72 in)

Pulley ratio 1 .11

Type Multi-flow (Corrugated fin)
Condenser Core face area 0.161 m2 (1 .73 sq ft)

Core thickness 18 .7 mm (0.736 in)

i iR d
Effective inner capacity 290 cm3 (17.70 cu in)

ver r erece
Desiccant Zeolite 100 g (3.53 oz)

Expansion valve Type External equalizing

E t
Type Laminated

vapora or
Dimensions (W x H x T) 224 x 235 x 74 mm (8 .82 x 9.25 x 2.91 in)

Heating capacity 4.768 kW (4,100 kcal/h, 16,269 BTU/h)

Heater unit Heater core size
x Length x Width x(Height

Thickness)

192.4 x 152.0 x 25 .0 x 1.8 mm
(7 .57 x 5.98 x 0.984 x 0.071 in)

Fan type Sirocco fan

Blower fan Outer diameter x width 150 x 65 mm (5 .91 x 2.56 in)

Power consumption 250W at 12.5V

Motor type Magnet

Fan control (Main fan) Power consumption 175W at 12V

Fan outer diameter x blade 320 mm (12.60 in) x 4

Motor type Magnet

Fan control (Sub fan) Power consumption 175W at 12V

Fan outer diameter x blade 320 mm (12.60 in) x 5

Compressor relief valve operating pressure kPa (kg/cm2, psi) 3,629 f363 (37 f 3.7, 526 f 53)

Low-pressure operating pressure ON -> OFF 118f20 (1 .2 f0.2, 17 .1 f 2.8)
kPa (kg/cm2, psi) OFF--~ ON 127±29 (1 .3±0 .3, 18±4)

Trinar switch High-pressure operating pressure ON -. OFF 2,648 t196 (27 f 2, 384 f 28)
y

(Pressure switch) kPa (kg/cm2, psi) OFF--~ ON 1,471~6 (15;o° 213;;8)

Intermediate-pressure switch operating
f l

OFF ---~ ON 1,569±127 (16±1 .3, 228±18)
pressure ( an contro )

kPa (kg/cm2, psi) ON OFF 1,275± 147 (13f 1 .5, 185±21)

In-vehicle sensor Resistance 3 kit at 25°C (77°F)

Ambient sensor Resistance 3 kn at 25°C (77°F)

S
Water temperature sensor Resistance 3 kit at 25°C (77°F)

ensors
Evaporator sensor Resistance 6.194 kit at 0°C (32°F)

Refrigerant temperature sensor Resistance 6.194 kit at 0°C (32°F)

Sunload sensor Current measuring type Photo diode; 0.4 mA at 660 kcal/m2h

Auto amplifier With microcomputer incorporated

Control compo- Air mix door motor Power consumption 1.2W at 12V

nents Mode door motor Power consumption 1.2W at 12V

Intake door motor Power consumption I 1.2W at 12V
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C COMPONENT PARTS
1 . Air Conditioning System

Control unit
Sunload
sensor

Fig. 16

I

0

Ambient
sensor Condenser

C4-1018
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W SERVICE PROCEDURE
1 . Safety Precautions
1 . R134a AIR CONDITIONING SYSTEM
Component parts of the cooling system, refrigerant, com-
pressor oil, and other parts are not the same for the R134a
system and the older R12 system . Do not interchange parts
or liquid .

Vehicles with R134a air conditioning systems, use only
R134a parts that are indicated on a label attached to the
vehicle. Before performing any maintenance, verify the type
of air conditioning system installed in the vehicle.

-bUSE FOR
R134a

REFRIGERANT
REFRIGERANT AND

61134~PRESSURE.UNDERREFRIGERANT CHARGE: BANSR1 34a.21-25 R12SERVICED

C4-1019

Fig. 17

2. COMPRESSOR OIL
Do not use any compressor oil that is not specifically des-
ignated for the R134a air conditioning system ; only use
ZXL100PG. Also, do not use R134a compressor oil in the
R12 air conditioning system . If compression oils are mixed,
poor lubrication will result and the compressor itself may be
damaged.
Because R134a compressor oil is very hygroscopic (easily
absorbs moisture), when parts of the air conditioning sys-
tem are being removed, quickly install a blind plug to pre-
vent contact with the outside air. Also, always make sure

BARU TOKYO .IAPAN

AIR CONDITIONER (LI-TYPE)
CAUTION :USE ONLY R134a AND OR ZX1100PG
FOR THIS AIR CONDITIONER . DON'T USE R12
OIL 0-9DPX .

HIGHREFRIGERANT
OZ 10.6-0 .1k9 I CONSULT SERVICE MANUAL .

COMPRESSOR OIL :2XltOOPG CAUTION:SYSTFM TO BE
COMPRESSOR BElT:73013PA000 BY QUALIFIED PERSONNEL.

SAE J639

ATTENTION :UTILISEZ LE LIGUIOE REFRIGERANT
CE CLIMATISEUR . NE JAMAISET L'HUILE ZXL100PG

UTILISER LE REFRIGERANT ET L'HUILE D-90PX.

VORSICHT : NUR KALTEMITTEL R134a UND Ol ZxLtooPG
FDR DIESE KLIMAANLAGE VERWENDEN. NIEMALS KALTEMITTEL
Rte uND oL D-sDPx .

that the service container for compressor oil is tightly
closed except when in use. Store compressor oil in a tightly
closed container.

3 . REFRIGERANT
Do not put R12 refrigerant into a R134a air conditioning
system . Also, do not put R134a refrigerant into a R12 air
conditioning system . If the wrong refrigerant is used, poor
lubrication will result and the compressor itself may be
destroyed.

11
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3 . Tools and Equipment
The following section provides information about the tools
and equipment that will be necessary to properly service the
air conditioning system .
Since equipment may vary slightly depending on the
manufacturer, it is important to always read and follow the
manufacturer's instructions .

In order to help prevent mixing R134a and R12 parts and
liquid, the tool and screw type and the type of service
valves used are different. The gas leak detectors for the
R134a and R12 systems must also not be interchanged.

R134a R12

Tool & screw type Millimeter size Inch size

Valve type i Quick joint type Screw-in type

When working on vehicles with the R134a system, only
use R134a specified tools and parts. Do not mix with R12
tools and parts. If R134a and R12 refrigerant or compres-
sor oil is mixed, poor lubrication will result and the com-
pressor itself may be destroyed.

Tools and Equipment Description
WRENCHES

Various WRENCHES will be required to service any air conditioning
system . A 7 to 40 N-m (0 .7 to 4.1 kg-m, 5 to 30 ft-Ib) torque wrench
with various crowfoot wrenches will be needed. Open end or flare OQ

O

nut wrenches will be needed for back-up on the tube and hose fit-
tings.

Z/
Torque wrench

B4-669-1
Fig. 19

APPLICATOR BOTTLE

A small APPLICATOR BOTTLE is recommended to apply refrigerant
oil to the various parts. They can be obtained at a hardware or drug
store .

B4-669-2
Fig. 20

MANIFOLD GAUGE SET

A MANIFOLD GAUGE SET (with hoses) can be obtained from either a
commercial refrigeration supply house or from an auto shop equip-
ment supplier .

.0 0

- u

\6'

~ I-1I-I

B4-669-3
Fig. 21
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Tools and Equipment Description
REFRIGERANT RECOVERY SYSTEM

\REFRIGERANT RECOVERY SYSTEM recycles refrigerant rather than
discharging it into atmosphere .

\

Must be U.L . Approved .
Kent Moore ACR-4 or equivalent is recommended.

U

C4-617
Fig. 22

SYRINGE

A graduated plastic SYRINGE will be needed to add oil back into the
system . The syringe can be found at a pharmacy or drug store. _

~~-lili I~lilil

B4-669-6
Fig . 23

VACUUM PUMP

A VACUUM PUMP (in good working condition) is necessary, and may
be obtained from either a commercial refrigeration supply house or
an automotive equipment supplier . `'

Included with Kent Moore ACR-4. 0

B4-670-1
Fig. 24

14
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THERMOMETERS

Pocket THERMOMETERS are available from either industrial hard-
ware store or commercial refrigeration supply houses .

ig. 26
4-670-3

ELECTRONIC LEAK DETECTOR

IpIN~N~~u
An ELECTRONIC LEAK DETECTOR can be obtained from either a m
specialty tool supply or an air conditioning equipment supplier . o

Must be capable of detecting R-134a Refrigerant .
O

B4-670-4
Fig. 27

WEIGHT SCALE

A WEIGHT SCALE such as an electronic charging scale or a bath-
room scale with digital display will be needed if a 13 .6 kg (30 lb)
refrigerant container is used .

Included with Kent Moore ACR-4.

12 : o

U

B4-670-5
Fig. 28
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4. O-ring Connections
1 . GENERAL
The following points should be kept in mind when
assembling O-ring connections :
1) Avoid unnecessary handling and contact of 0-rings
with your hands, since even clean fingers contain body
acids, which can contaminate the O-ring surface .
2) Do not handle 0-rings with gloves, shop towels, etc .,
since lint particles may cling to the O-ring, possibly
causing a leak upon assembly .
3) Always lubricate 0-rings before assembly to allow
the O-ring to seat itself properly.
4) Be certain to use torque wrenches when tightening
O-ring fittings, because overtightening can not only
damage the O-ring, but it can distort the tube end as
well .

2. REMOVE PROTECTIVE SEALS
Just prior to making the connection, remove the pro-
tective seals .
If for any reason you have to stop before making a
connection, recap the tube, component or fitting .

B4-671
Fig . 104

Visually inspect the O-ring surface, the O-ring mating
surface, the threads and the connection points . If a
defective part is found, replace it .
The O-ring must sit square against the tube bead . If
necessary, slide the O-ring into proper position with
clean hands .

O-ring

Not O.K . Bead

Not O.K .

O.K .

B4-672
Fig. 105

3. LUBRICATE THE COMPONENTS
For lubrication of the components, use only refrigerant
oil as described in the appropriate service manual.
Apply oil from an oil squirt gun or other closed con-
tainer . Do not use your finger to spread the oil over the
O-ring .
Apply a small amount of refrigerant oil to the top and
sides of the O-ring . The area covered by oil should
include the O-ring and the tube bead .

O-ring
Apply
refrigerant
oil.

0

Do not apply refregerant oil to
the threads .

B4-673

Fig. 106
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4. MAKE THE CONNECTION
Carefully align the tube/O-ring assembly with the mating
component .
Insert the tube/O-ring into the receiving component
until the O-ring is fully seated .
Once the O-ring is fully seated, start the nut by hand and
tighten by hand until snug.

Union Nut

r

94-6

5. TORQUE THE FITTING
Using a back-up wrench in conjunction with a calibrated
torque wrench, torque the connection to the midrange
of the specification .
After completion of torquing, use a clean shop towel to
remove any excess oil from the connection or any oil
that may have dripped on the vehicle body or other
parts .
If a leak is suspected after torquing, do not retighten or
retorque the connection . Instead, disassemble the con-
nection, remove the O-ring, and inspect the O-ring,
threads, joints and seating surfaces.

Torque
wrench

O

B4-675

B4-674
Fig. 107

Fig . 108
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5 . Refrigerant Service Procedure
1 . WORK FLOW

In Service A/C system

Basic check

1) Check amount of refrigerant - SIGHT GLASS INSPECTION
2) Oil seepage - Visual inspection

O.K .

Not O.K.

Insufficient or no refrig-
erant

Lead Check

Not O.K .

Install the charging equipment .

Discharging

Repair

Not O.K .

Insufficient refrigerant

O .K.

Not
O.K. Check Discharge Pres-

sure.

1) Replace parts.
2) Check the O-ring .
3) Other

Evacuating for approx . 30 minutes for an in-service system

Airtight check Manifold gauge pointer does not move to cor-
rect atmospheric pressure level .

Evacuating For approx . 20 minutes

Charging Charge approx . 200 g (7.05 oz) grams of refrigerant
from the PS side .

Not
O.K. PRE-LEAK CHECK

Charging Charge specified amount of refrigerant.

Not
OR Leak Check

Operation Check

Remove the charging equipment .

Trouble Diagnoses
O.K.
1) SYSTEM CIRCUIT
2) HARNESS CONNEC-

TORS
3) OTHER

Chargingr-- Required
amount of refrigerant .
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R134a

0005
0000
OoOp~

Weight
scale

C4-1022

Fig. 32

6) Carefully attach the can tap to the refrigerant can by
following the can tap manufacturer's instructions .
7) Disconnect the center manifold hose from the vacuum
pump and connect the hose to the tap valve.

Fig. 33

8) If a 13.6 kg (30 lb) container of refrigerant is used a
weight scale will be needed . This scale is to determine the
amount of refrigerant that is used .
Connect the center hose from the manifold to the valve.
Place the 13.6 kg (30 lb) container on the scale, valve end
down .

Fig. 34

3 . PURGE THE CENTER HOSE
1) Verify that all three hose connections are tight at the
manifold gauge set.
2) Open the valve on the R134a source .

Low-pressure gauge
(Compound pressure gauge) High-pressure gauge

rl 1 ., r,/
It
1

Close Close

U
Purge

"' B4-694

Fig. 35

4. INITIAL CHARGING THROUGH THE HIGH SIDE
1) Connect a tachometer to the engine .
2) With the engine off, start charging by slowly opening
the high-pressure manifold valve.

The initial charge rate can be increased by immersing
the can in lukewarm [below 38°C (100°F)] water for a short
time .

17
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Low-pressure gauge
(Compound pressure gauge) High-pressure gauge

OFF,tix' :r :sl's .., OFF

rj , ~_

Close _ ._ _ Slowly

G
open

84-695

Fig. 36

S . CHECK THE GAUGE READINGS
When both the high- and low-pressure gauge readings are
about equal, or the R134a source is empty, or the system
has been filled to specifications, close the high- pressure
manifold valve.

134-696

Fig. 37

6. ADD ADDITIONAL CANS
If the R134a source is exhausted, first close the high- pres-
sure manifold valve, second, close the can tap valve, then
slowly purge the refrigerant from the service hose by loos-
ening the fitting at the can tap.

7. COMPLETE CHARGING THROUGH THE LOW
SIDE
1) Verify that the high-pressure manifold valve is closed
(should have already been closed) .
2) Verify that the low-pressure manifold valve is closed
(should have already been closed) .

Low-pressure gauge
(Compound pressure gauge) High-pressure gauge

Close `J - - Close

IL~11
IIl~~1I

IL~~I 134-697

Fig. 38

3) With the OFF switch on and the windows rolled down,
start the engine and run at engine speed.
4) Set the temperature controls on max cold and set the
blower speed on the highest setting.
5) Alternately press the AUTO and ECON switches several
times at intervals of more than 10 seconds to prevent initial
compressor damage due to "load shock." Finish this oper-
ation with the AUTO switch in the ON position .
6) Raise engine speed to approximately 1,500 rpm.

8. CHARGE THE SYSTEM
1) With the refrigerant source connected and the service
hose purged, slowly open the low-pressure manifold valve,
while checking the low-pressure gauge reading.

The refrigerant source must be positioned for vapor
(valve up).
2) Keep the low side pressure below 276 kPa (2.81 kg/cm2,
40 psi) by using the low-pressure manifold valve to regulate
the flow of refrigerant into the system .

°/r

134-6991

Fig. 39
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3) When the system is fully charged, close the low- pres-
sure manifold valve.
4) Close the valve at the refrigerant source .

Refrigerant capacity Unit : kg (Ib)

Refrigerant Minimum Maximum

R134a 0.6 (1 .3) 0.7 (1 .5)
:d

9. COMPLETE ALL SYSTEM CHECKS
1) Evaluate the system performance (refer to performance
testing section) .
2) Perform leak detection test .

Always perform leak checking in an environment free of
refrigerant pollution.
Do not disconnect the high- or low-pressure hoses from
the vehicle before leak checking.

10. DISCONNECT THE MANIFOLD GAUGE SET
1) Remove the high- or low-pressure hoses from the service
ports and install the service port caps .

8 . Leak Testing

~0 O O

B4-700y ~ i I y~J

Fig. 40

2 . CLEAN CONNECTIONS BEFORE TESTING
Before testing, use a clean shop towel to wipe off refriger-
ant oil, dirt, or foreign material from all of the connections
and components to be tested .

Since refrigerant oil absorbs refrigerant, excess oil on or
near a connection may falsely signal a leak .

The following points should be kept in mind when conduct-
ing a refrigerant leak test.
1) The air conditioning system to be tested must have an
adequate refrigerant charge to begin with .
2) The area where the leak test is conducted must be free
of wind and drafts, with still air being the ideal condition.
3) The atmosphere where the leak test is conducted must
be free of refrigerant contamination .
4) Operate the air conditioning system for approx . 10
minutes, then turn the engine off an begin the leak test .
5) Refrigerant gas is heavier than air, therefore always hold
the probe below the connection being tested .
6) When checking for a leak along a length of hose or
tube, the leak detector probe must be moved slowly,
approx . 25 mm (1 in) per second making sure probe does
not come in contact with the component being tested .
7) When checking for a leak at a certain point, the leak
detector probe must be held at that point for at least 5
seconds.

1 . CHECK THE SYSTEM PRESSURE
1) With gauges connected to the air conditioning system,
operate the air conditioning and confirm that the high side
pressure is above 690 kPa (7.03 kg/cm2, 100 psi) . If not,
evacuate and charge the system before leak checking
(refer to evacuation and charging sections).

3. CALIBRATE LEAK DETECTOR
Refer to the manufacturer's instructions for the particular
type of detector used and calibrate the instrument .

Always make sure that the probe tip filter is clean and
free of contamination.

e

"' . DDDD~D
eo,

v

84-462

Fig. 41
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Check whether the evaporator fins are clogged. If they
C: DISASSEMBLY are, clean them with compressed air . Check parts that

have been removed for cracks or scratches and if
1 ) Remove refrigerant temperature and evaporator necessary, repair or replace them.
sensors.
2) Unfasten clamps, and separate upper and lower
cases.

rig . I .z

Upper case

p

Intake sensor

W \ .

1 Evaporator

Expansion valve

\ ° ~ I~ lo~:, V
°~~ - ~--Refrigerant

temperature
sensor

I

Fan control `\\ ~~ I
amp. `Lower case

a ---

C4-625

Fig . 133
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~ D: ASSEMBLY

1) Install expansion valve on evaporator .
2) Connect hose to expansion valve .
Replace old O-ring with new one, and apply a coat of
compressor oil to it before installing.
3) Secure expansion valve temperature-sensing tube
to evaporator hose.

Fig, 134

Tightening torque : Nom (kg-m, ft-Ib)
T1 : 15-25 (1 .5-2.5, 11 -18)
T2:10-20(1.0-2.0,7-14)
T3:7-13(0.7-1.3,5.1-9.4)

4) Wrap insulator around expansion valve
temperature-sensing tube .
5) Install upper and lower cases on evaporator .
6) Set refrigerant temperature sensor in position, and
wrap insulator around sensor .

Insulator
i

Refrigerant
temperature sensor

C4-627

Fig. 135

7) Install evaporator sensor .

t1g . I Jti

11 . Heater Unit

A: REMOVAL

1) Remove heater hoses (inlet, outlet) in engine com-
partment .
Drain as much coolant from heater unit as possible,
and plug disconnected hose with cloth.
2) Remove instrument panel from body .
3) Remove steering support beam .
4) Disconnect door motor joint connectors (mode, air
mix door, sensor) from heater unit .
5) Remove aspirator hose.
6) Remove evaporator .
7) Remove heater unit .

B: INSTALLATION

Installation is in the reverse order of removal.

12 . Blower Motor Assembly

~ A : REMOVAL

1) Remove glove box.
2) Remove glove box support bracket .
3) Disconnect blower motor harness connector .
4) Remove motor cool hose.
5) Remove blower motor mounting screw.
6) Remove blower motor assembly .

B: INSTALLATION

Installation is in the reverse order of removal .
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13 . Control Unit

A: REMOVAL AND INSTALLATION

1) Remove meter visor. [Ref . to 6-2.]
2) Remove center grille .

Meter visor
Center grille

O

V ~ \

/ C4-s2s
Fig . 137

3) Remove control unit attaching screws .
4) Remove aspirator duct .
5) Disconnect control unit harness connector .
6) Remove control unit .

FB- DISASSEMBLY AND ASSEMBLY

1) Remove screws .
2) Disconnect harness connector .

Control panel assy

C4-631

rig. i srr

7) To install, reverse removal procedures.

Fig . 139

3) To reassemble, reverse disassembly procedures.
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14. Compressor

A: REMOVAL

1) Recover refrigerant .

3) Remove alternator belt .
4) Remove compressor belt .

Alternator belt
l6

r v

;

Compressor I
'belt C4-633

Fig. 141

5) Disconnect low- and high-pressure hoses from com-
pressor .
Plug low- and high-pressure hoses and compressor
connections immediately after disconnecting piping tc
prevent entry of dirt, dust, water, etc.

/Lower pressure
' ' hose

1 ~ y
'° Y n

High pressure

hose

C4-634

Fig . 142

6) Disconnect alternator harness connector .
7) Remove belt cover bracket and alternator .
8) Disconnect compressor harness connector.

or .:~~'
1 1 Belt cover bracke

t
t harness,

Compressor
harness

O 0

\I,\) ,,

\ \ . ', f~~ C4-635

Fig. 143

10) Remove compressor sub-bracket.
11) Remove compressor attaching bolts.
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Sub bracket

E?

C -6374

Fig. 145

12) Remove compressor bracket attaching bolts .

Fig . 146

13) Remove compressor from bracket .

c4-63s j
Fig . 147
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Fig. 148

2) Connect low- and high-pressure hoses to compres-
sor .
Replace 0-rings with new ones, and apply a coat of
compressor oil to them before installing.

Low pressure hose

High pressure ^ -/
hose

C4-641

Fig. 149

Tightening torque : N"m (kg-m, ft-Ib)
Hose attaching bolts
10-20 (1 .0-2.0, 7- 14)

3) After adjusting compressor belt tension, tighten lock
bolt and lock nut securely .

I
Lock bolt

ck nut

04-642

Fig. 150

Tightening torque : N"m (kg-m, ft-Ib)
Lock bolt and lock nut
18-27 (1.8-2.8, 13-20)
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4) After adjusting alternator belt tension, tighten idler Tightening torque : N "m (kg-m, ft-Ib)
pulley lock nut securely . Lock nut:

18-27 (1 .8-2.8, 13-20)

Fig. 151

Pulley arrangement Belt tension

A Belt tension
Gauge [with 98 N (10 kg, 22 lb)

force]
ALT

A/C/S g A B A B

I New belt
637-785
N (65-80

637 - 736
N (65-75 4.0-5.0

mm (0 157
6.0-7.0
mm (0 236kg, 143 - kg, 143 - . .

176 lb) 165 lb) - 0.197 in) - 0.276 in)

392-588 343-441 5.0-6.0 0-8.07
Existing belt N(40-60

8
kg

N(35-45
kg, 77 99 mm (0.197

.
mm (0.276

Cl-037
b'

32
b, -0.236 in) - 0.315 in)

Fig . 152

C/P : Crankshaft pulley
ALT :Alternator pulley
P/S : Power steering oil pump pulley
A/C : Air conditioner compressor pulley
I/P : Idler pulley
When replacing belts with new ones, adjust tensions to
specification and then readjust to the same specification
after running engine for 5 minutes.

65



4-7 (w15A0) AUTOMATIC AIR CONDITIONING SYSTEM

15 . Condenser

A: REMOVAL

1) Remove front grille .
2) Remove belt cover.
3) Disconnect radiator fan harness connectors (main
and sub).
4) Remove upper radiator bracket .

Belt Coverj

'° a

Upper bracket

/nC

C4-644

Fig. 153

5) Disconnect high-pressure hose from condenser.
Plug high-pressure hose and condenser connections
immediately after disconnecting piping to prevent dirt,
dust, water, etc.

1

_ ~ I 11. O;
1 ~-

i
High pressure

/ hose

0

~C4-645

Fig . 154

6) Remove main and sub radiator fans . Remove water
hose located under radiator fan shroud .

rig . I 55

7) Move canister aside.
8) Disconnect trinary switch harness connector .
9) Disconnect receiver dryer-to-condenser high pres-
sure hose .
Plug high-pressure hose, receiver dryer and condenser
connections immediately after disconnecting hoses to
prevent entry of dirt, dust, water, etc.

Ng. 756

10) Lift up vehicle .
11) Remove undercover.
12) Remove both side bolts securing oil cooler with
condenser .

rig. 7 5/
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13) Letdown vehicle .
14) Move radiator toward engine, and remove con-
denser from gap between radiator and radiator panel .

B: INSTALLATION

1) To install, reverse removal procedures .
a. Make sure guide pin on upper condenser bracket is
securely inserted into hole in radiator panel.
b. Replace old O-ring (used with piping) with new one,
and apply a coat of compressor oil to it before install-
ing.

C: INSPECTION

1) Make sure the condenser fins are free from dust and
insects . If the fins are clogged, clean by blowing air or
water through them .
To prevent dust and water from getting into the
condenser, this work must be done when the con-
denser is installed in an actual vehicle.
2) Check the condenser to see if it shows any sign of oil
seepage . Should oil ooze or gas leak from the con-
denser replace it with a new one .

torque: N-m (kg-m, ft-Ib)
T1 : 10 - 20(1 .0-2.0,7-14)
T2: 5.4 - 9.3(0.55-0.95,4.0-6.9)

C4-648

Fig. 158
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16 . Receiver Drier

A: REMOVAL AND INSTALLATION

1) Recover refrigerant.
2) Remove high-pressure hose attaching bolts .
Plug high-pressure hose and receiver drier connections
immediately after disconnecting piping to prevent en-
try of dirt, dust, water, etc.

rig. /.'I&

4) Separate bracket from receiver dryer.

T
v

Receiver
drier

Bracket

0
o
v 04-651

Fig. 161

5) To install, reverse removal procedures .
Replace old O-ring (used with piping) with new one,
and apply a coat of compressor oil to it before install-
ing.

Tightening torque : N "m (kg-m, ft-lb)
Pipe attaching bolts
5.4-9.3 (0.55-0.95, 4.0-6.9)

Mounting bolts
5.4-9.3 (0.55-0.95, 4.0-6.9)

rig. I ov
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17 . Trinary Switch

A: REMOVAL AND INSTALLATION

1) Recover refrigerant .
2) Move canister.
3) Disconnect trinary switch .
4) Disconnect receiver dryer-to-condenser high- pres-
sure hose .

Fig. 162

5) Remove trinary switch from high-pressure hose

Trinary switch

High pressure
pipe

C4-653

Fig. 163

6) To install, reverse removal procedures .
Replace old trinary switch and O-ring (used with pip-
ing) with new ones, and apply a coat of engine to them
before installing .

Tightening torque : Nom (kg-m, ft-Ib)
Trinary switch
11-14(1.1-1.4,8-10)

Pipe attaching bolt
5.4-9.3(0.55-0.95,4.0-6.9)

B : INSPECTION

1) Remove cap from high-pressure line service valve,
and connect gauge manifold to service valve.
2) Disconnect pressure switch harness connector, and
check pressure switch for proper ON-OFF operation.
Use a circuit tester .

Fig. 164

1 . High and low pressure switch

Terminal Operation High pressure side line-pressure
kPa (kg/cm , psi)
Increasing to

FF
2,648± 196 (27± 2, 384± 28)

Turns O
Decreasing to

®©
137± 20 (1 .4± 0.2, 20± 2.8)

- Increasing to

T ON
147±29 (1 .5±0 .3, 21±4)

urns
Decreasing to
1,471 +-196 (15±? :0, 213'_?a)

2 . Fan control switch

Terminal Operation High pressure side line-pressure
kPa (kg/cm , psi)

Turns ON Increasing to
O © 1,569± 127 (16± 1 .3, 228± 18)-

Turns OFF Decreasing to
1,275± 147 (13± 1 .5, 185± 21)
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I C: REMOVAL AND INSTALLATION

1 . HIGH-PRESSURE HOSE
1) Recover refrigerant .
2) Remove high-pressure hose attaching bolts on com-
pressor and condenser sides .
Plug high-pressure hose, compressor and condenser
connections immediately after disconnecting piping to
prevent entry of dirt, dust, water, etc.
3) To install, reverse removal procedures .
Replace old O-ring (used with piping) with new one,
and apply a coat of compressor oil to it before install-
ing.

2. LOW-PRESSURE HOSE
1) Recover refrigerant .
2) Remove throttle body cover.
3) Remove air intake duct .
4) Remove ignition harness clip .
5) Remove low-pressure hose clip attaching screw.
6) Remove low-pressure hose attaching bolts on com-
pressor and evaporator sides .
Plug low-pressure hose, compressor and evaporator
hose connections immediately after disconnecting pip-
ing to prevent entry of dirt, dust, water, etc.
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18. Pipe and Hose
[A: REMOVAL AND INSTALLATION

1 . HIGH-PRESSURE HOSE
1) Recover refrigerant .
2) Remove high-pressure hose attaching bolts on com-
pressor and condenser sides.

Plug high-pressure hose, compressor and condenser
connections immediately after disconnecting piping to
prevent entry of dirt, dust, water, etc.

3) To install, reverse removal procedures .

Replace old O-ring (used with piping) with new one, and
apply a coat of compressor oil to it before installing .

2. LOW-PRESSURE HOSE
1) Recover refrigerant .
2) Remove throttle body cover.
3) Remove air intake duct .
4) Remove ignition harness clip .
5) Remove low-pressure hose clip attaching screw.
6) Remove low-pressure hose attaching bolts on compres-
sor and evaporator sides.

Plug low-pressure hose, compressor and evaporator
hose connections immediately after disconnecting piping
to prevent entry of dirt, dust, water, etc.

Tightening torque : N"m (kg-m, ft-Ib)
T1 :10-20(1.0-2.0,7-14)
T2:5A-9.3(0.55-0.95,4.0-6.9)
T3:25-34(2.5-3.5,18-25)

C4-1025

Fig. 47
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19. Relay and Fuse
Relays used with A/C system are located as shown in A: INSPECTION
figure below .

Check conduction with a circuit tester (ohm range)

I` ~_ COO

Fan
fuse

I

\ ~! I

DI
O A/ fuse

C4-656

according to the following table .

~3 ~ ®

1*4
Fig . 166

6) OFF relay and Hi relay .

!~iek l' o , 0U

l

I - L~.\
FFF relay1 O

al HI relay

I Q ,' C4-657

Fig. 168

Specified resistance :
No . 1 - No. 2/10052
No. 3 - No. 4/1 Mfg min.

Replace relays which do not meet above specifica-
tions .

Fig. 167
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T TROUBLESHOOTING
1 . Precautions
1) Never connect the battery in reverse polarity.
o The Auto A/C control unit will be destroyed instantly .
2) Do not disconnect the battery terminals while the
engine is running .
0 A large counter electro motive force will be gener-
ated in the alternator, and this voltage may damage
electronic parts such as Auto amp . (Auto A/C control
unit)
3) Before disconnecting the connectors of each sensor
and the Auto amp., be sure to turn off the ignition
switch .

Otherwise, the Auto amp. may be damaged .
4) Every Auto A/C-related part is a precision part . Do
not drop them .

2. Pre-inspection
Before troubleshooting check the following items.

1 . POWER SUPPLY
1) Measure battery voltage and specific gravity of elec-
trolyte .

Standard voltage: 12V
Specific gravity : Above 1 .260

2) Check the condition of the fuses for A/C . heater and
other fuses .
3) Check the condition of the harnesses and harness
connectors connection .

2. REFRIGERANT LINE
1) Check contact for refrigerant line .
2) Check amount of refrigerant .
Refer to the Sight Glass Inspection .

3. CONTROL LINKAGE
1) Check state of mode door control rod and linkage.
2) Check state of air mix door control rod and linkage.
3) Check state of intake door control rod and linkage.
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3 . Troubleshooting Chart for Self-diagnosis System
A: BASIC TROUBLESHOOTING PROCEDURE

Trouble occurs .

0 Listen to customer complains.

Pre-inspection

A/C system, blower motor and compressor do not operate .

Trouble code is designated .

Basic check [T900[ I Troubleshooting for "A/C System
1 . Basic check. Failure" . [T800]
2 . Check using sight glass .
3. Check using manifold gauge.

Self-diagnosis [T400]
Step 1 . Check switch LEDs and seg-

ments .
Step 2 . Check sensors and door motors .
Step 3 . Check output equipment.
Step 4 . Correct "set" temperature .

Troubleshooting in accordance with trou- Inspection using Troubleshooting Chart
ble code. [T11001 I I with select Monitor . [T1200]

Repair.

Trouble code is designated .

Not OK

Self-diagnosis

No trouble code is designated .

Check A/C system operation .

OK

END

No trouble code is designated .

Inspection using General Troubleshooting
Table . [T1300]
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4. Self-diagnosis System

A: GENERAL

1 . The self-diagnosis system checks the condition of
various switch LEDs, set-temperature display segments
(STEP 1), sensors (STEP 2) and output equipment

I Ignition switch is OFF .

Turn ignition switch ON with OFF and AUTO
switches pressed .

(STEP 3) . It also sends predetermined control output
signals to check the operation of the blower fan motor
and mode door motors .
2 . The compartment set temperature can be corrected
in 3 steps to meet passenger's preference while the air
conditioning system or heating unit is operating . (STEP
4)

Self-diagnosis does not start .

Self-diagnosis starts .

STEP 1 Check switch LEDs and segments
on set temperature display .

pelf-diagnosis automatically starts
after an elapse of 9 seconds .

I DEF switch turns ON for 4 sec-
` onds .

STEP 2 I Sensors and door motors are be-
ing checked.

I AUTO switch ON

STEP 3 1 Output equipment is checked .

I Turn ignition switch OFF . I

Turn ignition switch ON with OFF and DEF
switches pressed .

Reset to clear previous fault .

*1 : Current fault . . . A problem which is currently occL,-ring
*2 : Previous fault . . . Stored in auto amplifier memory .

(Auto amplifier stores in memory up to 16 pravious faults (such as poor connector contact, etc.) .

*1 : Current or previous fault is displayed .

Check auto amplifier power supply and GND
circuits .

Not OK

Repair .

1
-1 STEP 4 "Set" temperature cor-

rection [M5F8]
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B: FUNCTION

1 . HOW TO START THE SELF-DIAGNOSIS

Start engine .

4__

F Warm up engine.

4-4-
" Ignition switch is OFF .
" Engine water temperature is
40°C (104°F) or more .

" Direct 100W light to sunload
sensor .

START

OFF switch AUTO switch

o OFF AUTO ECoON

°o
° ®DEF VENT CIRC

0

Omp LO--81-HI

0
1 11

(:~) ( I - I - )
I

C4-659

START
With ON with OFF and AUTO
switches pressed, turn ignition
switch ON .

Self-diagnosis does not start .

Hg. 769
* STEP-1

o O OFF A O 1""
o

° ~~ ~® EF v rT C
TEMP -1717 11

OUTOEW

STEP 1
" Check whether all switch LEDs

turn ON.*1
" Check whether all segments on

set temperature display turn
ON .

Check auto amplifier power sup-
ply and GND circuits.

Not OK

OK

Elapse of 9 seconds

To be continued .

With OFF and OUT. TEMP switches, only green
LED turns ON.

76

Faulty control panel (incl . auto
amplifier)

'1 : Amber LED turns ON first, then
after approx . 4 seconds, green LED
turns ON .
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e STEP-2

- Normal -

_o
OFF AUTO ECON

WDEF VENT CIRC

vu q~r~E °
OAP L°O--o-Hel

- Abnormal -

tt 3t

In-vehicle sensor : Open Air mix door : Failure

f!9. 171

"00" appears .

I AUTO SWITCH ON . I

STEP 3
Check output equipment opera-
tion .

Each time DEF switch is pressed,
operation step advances .

Operation O
step

"Set"tem-
perature 41 42 43 44 45
display

Outlet port Defroster Heat Bi-level Vent Vent
Suction Fresh/ Fresh Fresh Fresh Recircport Recirc
Air mix Max . Max .
door Max . hot Max . hot 50% cold cold
Blower 12 12
motor ( 5 7 11 (Max . Hi) (Max . Hi)
Com- ON ON OFF OFF ONpressor
Com-
pressor

0 650 0 0 0solenoid .

current (A)

OK Not OK

Turn ignition switch OFF . Repair .

STEP 2 ""00" does not appear .

Check segments "00" in ..-,
set temperature display.

Display
presen- Fault Remarks
tation
11 .21 In-vehicle sensor Open or shorted
12.22 Ambient sensor Open or shorted
a .23*2 Sunload sensor Open or shorted
14.24 Evaporator sensor Open or shorted

15.25 Refrigerant tem- Open or shortedperature sensor

16.26 Water tempera- Open or shortedture sensor

31 Air mix door Faulty(PBR)
32 Mode door (PBR) Faulty

Mix door motor Faulty engine
Mode door motor Faulty engine

® Intake door motor Faulty engine

*2 : Judged as "open" if light is not directed to sunload sensor .
*3 : Circled figures refer to a fault which is currently occurring .

Set DEF switch ON more than 4 seconds .

STEP 4
"Set" temperature correction

Press UP or DOWN switch.

Display
presen- Ambient temperature correction
tation

" Compartment temperature is set to-
ward hot side with respect to standard
position when ambient temperatures

10 are low.
" Compartment temperature is set to-
ward cold side with respect to standard
position when ambient temperatures
are high .

05 * Standard position
" Compartment temperature is set to-
ward cold side in relation to standard
position when ambient temperatures

00 are low.
" Compartment temperature is set to-
ward hot side in relation to standard
position when ambient temperatures
are high .

[ Turn ignition switch OFF .
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2. CLEAR MEMORY

OFF AUTO ECON
0 e o 00

° ®DEF VENT CIRC

v~ e o 0

OUTTEAP LO-811-HI
CfD

OFF switch DEF switch

o OFF AUTO ECON
0 o e e0

° WDEF VENT CIRC
e e e

OQ=)( L "'-

0
1 (__-) ( - I - I -7

AUTO switch LED
(amber) illuminates.

o
0
0

OFF AUTO ECON
e .. o

° ~\1 / WDEF VENT CI RC
o e d

I \ pU`LTENp Loo-K-HI
Oo 0

Blinks three times.

C4-664
Fig. 174

Set system to "STEP 2" in self-diagnosis mode.

Turn ignition switch OFF .

Turn ignition switch ON with OFF and DEF switches
pressed .

AUTO switch LED (amber) and "88" ("set' temperature
display) flashes three times .

Previous faults stored in memory are cleared and sys-
tem returns to initial state .

Turn ignition switch OFF .
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5. Output Modes of Select Monitor
1 . FUNCTION MODE
Applicable cartridge of select monitor : No . 498348500

MODE Abbr . Contents Unit Contents of display
F00 - System identification - -
F01 Tset "Set" temperature deg °C (°F) Monitors "Set" temperature

Monitors total signal determined by auto amplifier in
F02 To Total signal deg °C (°F) relation to "set" temperature and signals sent from

in-vehicle sensor, ambient sensor, evaporator sensor,
and sunload sensor .

F03 Troom Compartment temperature deg °C (°F) Monitors compartment temperature determined by
auto amplifier in relation to in-vehicle sensor.
Monitors ambient temperature determined by auto

F04 Tamb Ambient temperature deg °C (°F) amplifier in relation to signal sent from ambient sen-
sor.

Rear-of-evaporator tempera- Monitors cool air temperature determined by auto
F05 Tevp ture deg °C (°F) amplifier in relation to signal sent from evaporator

sensor .

F06 Qsun Sunload kcal Monitors sunload determined by auto amplifier in
relation to signal sent from sunload sensor .

F07 Tsun Sunload sensor correction deg oC (oF) Monitors total signal correction value in relation to
temperature sunlight received .

Monitors refrigerant temperature determined by auto
F08 Tref Refrigerant temperature deg °C (°F) amplifier in relation to signal sent from refrigerant

temperature sensor .
Monitors water temperature at lower section of

F09 Tw Heater core temperature deg °C (°F) heater core which is determined by auto amplifier in
relation to signal sent from water temperature sen-
sor.

F10 AMRset Air mix door target value oho Monitors air mix door target opening determined by
total signal (T) .

F11 AMRpot Actual air mix door opening % Monitors actual air mix door opening controlled by
its motor P.B .R . in relation to target opening .
Monitors target outlet value determined from both air

F12 MODEset Target outlet value % mix door target value and temperature at rear of
evaporator .

F13 MODEpot Actual outlet opening % Monitors actual outlet opening .

F14 BLW Blower level (V) V Monitors blower air discharge controlled by auto am-
plifier .

F15 Intak Intake position - Monitors air suction port position .

F16 Isol Solenoid current output A Monitors solenoid current output which is sent from
auto amplifier to control variable compressor .

F17 EGI to A/C Variable compressor control % Monitors "duty" signal which is sent from MPFI unit
signal to control variable compressor .

FAO SW Switch input - Monitors switch input .
FBO DIAG . Faulty input-output - Monitors sensor and door operation .
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2. ON-OFF SIGNAL LIST

MODE LED No. Display LED "ON" requirement
1 UP UP switch ON
3 OFF OFF switch ON
3 DEF DEF switch ON
4 VENT VENT switch ON
4 AUTO AUTO switch ON

5 REC CIRC switch ON
FAO 5 ECON ECON switch ON

6 DOWN DOWN switch ON
7 OUT.TEMP OUT.TEMP switch ON
8 LOW FAN (LOW) switch ON
9 MED FAN (MED) switch ON
10 HI FAN (HI) switch ON
OFF SWITCH OFF No switch operation required .

While switch is pressed, the corresponding display and LED flash .

3 . INPUT-OUTPUT FAULT DATA

Mode Display Cord Display Content
00 - Normal
11 ROM .S O OPEN
21 ROM.S S

IN-VEHICLE SENSOR
SHORT

12 AMB.S O OPEN
22 AMB.S S

AMBIENT SENSOR
SHORT

13 SUN.S O OPEN
23 SUN.S S

SUNLOAD SENSOR
SHORT

14 EVP.S O OPEN
24 EVP.S S

EVAPORATOR SENSOR
SHORT

FBO
15 REF.S O OPEN
25 REFS S

REFRIGERANT TEMPERATURE SENSOR
SHORT

16 WTR.S O
WAT R TEM E SENSOR

OPEN
26 WTR.S S

PERATURE
SHORT

31 AM .PO F AIR MIX DOOR P.B.R. FAULT

32 MD.PO F MODE DOOR P.B .R . FAULT

33 AM .AC F AIR MIX DOOR MOTOR FAULT

34 MD.AC F MODE DOOR MOTOR FAULT

35 FD.AC F INTAKE DOOR MOTOR FAULT
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6 . Schematic

Fig . 175
C4-665
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7 . Control Unit (Auto Amp .) I/O Signal

Auto amp. terminal

9 817 615 A~±

891 17 615

To i 16 b To i17 a

C4-666

Fig. 176

Content Connector Terminal Signal (V)No . No .

BATT voltage (Memory back-up) i17 a1-body BATT voltage
13 - 14 (engine running)

IGN power supply i17 a2-body Battery voltage (ignition switch ON)
13 - 14 (engine running)

ACC power supply i16 b18-body BATT voltage 0 (engine cranking) ; BATT voltage
(OFF : ignition in START or diagnosis system reset) during engine starts
Sensor standard voltage i16 b1-body 0 (ignition switch ON) - 5V
Auto amplifier ground circuit i17 a16-body 0 (ignition switch ON) - circuit constantly grounded
Sensor ground circuit i16 b11-body 0 (ignition switch ON) - continuity exists
In-vehicle sensor - -
Ambient sensor i16 b2-b11
Evaporator sensor i16 b3-b11 Approx . 5 (ignition switch ON and sensors discon-
Refrigerant temperature i16 b4-b11 nected)

Water temperature sensor i16 b12-b11
Sunload sensor i16 b13-b11

BATT voltage (AUTO mode) positive (+ at terminal
Air mix door motor i17 a5-a6 "a5" and negative 0 at "a6" [temperature set at

18°C (65°F)] ; negative 0 at terminal "a5" and posi-
tive 0+ at "a6" [temperature set at 32°C (85°F)]
Approx . 0.5 [temperature set at 18°C (85°F) in AUTO

Air mix door motor P .B .R . i16 b14-b11 mode]
Approx . 4.5 [temperature set at 32°C (85°F)]

BATT voltage (ignition switch ON in MANUAL

Mode door motor i17 a3-a4 mode) ; positive +Q at terminal "a3" and negative
at "a4" (VENT) ; negative Q at "a3" and positive +0
at "a4" (DEF)

Mode door motor P.B.R . i16 b15-b11 BATT voltage (ignition switch ON in MANUAL mode)
Approx . 4.5 (VENT) ; approx . 0 .5 (DEF)

Mode door FRS voltage i16 b7-b11 BATT voltage (DEF switch ON)
Mode door REC voltage i16 b5-b11 BATT voltage (CIRC switch ON)
OFF relay i17 a12-body

GATT voltage (ignition switch ON)
HI relay i17 a13-body

A/C relay i17 a14-body BATT voltage (ignition and A/C switches ON)
0 (A/C switch OFF)

Illumination control signal i16 b10-body BATT voltage (ignition and lighting switches ON)

°FPC select signal i16 b16-b11 °C is shown (select switch ON)
° F is shown (select switch SHORT)
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8. Troubleshooting for A/C System Failure
A: A/C AND/OR SELF-DIAGNOSIS SYSTEMS DO NOT OPERATE.

CONTENTS OF DIAGNOSIS :
Faulty auto amplifier
Faulty harness connector
Faulty connector

TROUBLE SYMPTOM:
" "Set' temperature is not indicated on display, switch
LEDs are faulty and switches do not operate .
Self-diagnosis system does not operate .

0-0
ACC

ON

1 1
1 I

a . i17
I 1

e
e2
e]6

Auto amp .

OD i17

1 121 3 4 S 6 7 8 9 10 1121314 6 7 8
[11-1 F121F3114 11516111 1 1 M920 11 9 1 10 1 11 1 ,+21]3i41516

C4-667

Fig. 177
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1 . CHECK VOLTAGE BETWEEN AUTO AMP. AND
BODY
1) Measure voltage between Auto amp. connector ter-
minals and body.

Connector £r Terminal/Specified voltage:
Ignition switch
OFF (i17) No. 1 0+ - Body/Approx. 12 V
ACC (i17) No. 18 0+ - Body/Approx. 12 V
ON (i16) No. 2 (@ - Body/Approx . 12 V

Fig. 178

2. CHECK GROUNDING CIRCUIT
1) Disconnect Auto amp. connector .
2) Check continuity between Auto amp . connector ter-
minal and body.

Connector & Terminal/Specified resistance:
(i16) No. 16 - Body/0 C1

Fig. 179
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B : BLOWER MOTOR DOES NOT ROTATE IN "HI" ONLY OR AT ALL.

CONTENTS OF DIAGNOSIS :
Burned-out fuse, or faulty harness, OFF relay, blower
motor, auto amplifier or HI relay

TROUBLE SYMPTOM :
Blower motor does not rotate .
Blower motor does not rotate in "HI" .

Not OK
Faulty harness or fuse.1 Check OFF relay power circuit .

OK
Not OK Not OK2 Check OFF relay control circuit . 3 Check auto amplifier control circuit.

OK OK
~- Not OK
4 I Check blower motor power circuit .

I
Faulty harness

Faulty auto amplifier . Install new one and re-
check.

Faulty OFF relay or harness .

OK
Not OK

5 Check Hl relay power circuit. Faulty blower motor or harness

OK

6 Check HI relay control power circuit .
Not OK

Faulty harness

OK
Not OK

7 Check HI relay ground circuit. Faulty harness

OK
Not OK

8 Check HI relay control circuit. hol Faulty auto amplifier or harness

OK

Faulty HI relay
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895 BM1

0--~ BM8

OFF relay OO OO O

°4
BM2 89b 879 ill a : X17

B9b BM2 2

1ILL-----~~~o--{~ 3
I GN 2 BM6 9 is ~Z Auto amp .

11 Il el

1

=anBlower 1=an
motor control

BM7 ( BD

i 2 °4
z

1 3
�L, BM1

HI velay
895

BM8

B9b B95 BM7 BM5 BMb ill i17

12345678 12 1234 5678 12345678
910 l1 ]2 1314 2 2 34 9101]12131415161718 910111213141516

C4-670

Fig. 180
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1 . CHECK OFF RELAY POWER CIRCUIT.
1) Measure voltage between OFF relay connector ter-
minals and body .

Connector £r Terminal/Specified voltage:
Ignition switch OFF (BM8) No. 2- Body/Approx. 12

V
ON (BM8) No. 1- Body/Approx. 12
V

Ng. 1d1

2. CHECK OFF RELAY CONTROL CIRCUIT.
1) Turn the ignition switch to "ON".
2) Measure voltage between OFF relay connector ter-
minals and body.

Connector £r Terminal/Specified voltage:
OFF switch ON

(BM8) No. 3 - Body/Approx. 12 V
AUTO switch ON
FAN switch HI
(BM8) No. 3 - Body/Approx. 1 V max.

/-fig . 182

3. CHECK AUTO AMPLIFIER CONTROL CIRCUIT.
1) Turn the ignition switch to "ON".
2) Measure voltage between AUTO amp . connector
terminals and body.

Connector & Terminal/Specified voltage:
OFF switch ON

(i17) No. 12 - Body/Approx . 12 V
AUTO switch ON
FAN switch HI

(i17) No. 12 - Body/Approx . 1 V max.

rig. 1 Ud

4 . CHECK BLOWER MOTOR POWER CIRCUIT.
1) Disconnect blower motor connector .
2) Turn the ignition switch to "ON" .
3) Measure voltage between blower motor connector
terminal and body.

Connector £r Terminal/Specified voltage:
AUTO switch ON
FAN switch HI
(BM7) No. 1 - Body/Approx. 12 V

t1g . 184
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5 . CHECK HI RELAY POWER CIRCUIT.
1) Disconnect fan control amp. connector .
2) Turn the ignition switch to "ON".
3) Measure voltage between HI relay connector termi-
nal and body.

Connector fr Terminal/Specified voltage :
AUTO switch ON
FAN switch Low or Med

(BM5) No. 2 - Body/Approx. 12 V

1 0 - o

_.-
C4-671

Fig . 185

6. CHECK HI RELAY CONTROL POWER CIRCUIT .
1) Turn the ignition switch to "ON".
2) Measure voltage between HI relay connector termi-
nal and body.

Connector & Terminal/Specified voltage:
(BM5) No. 1 - Body/Approx. 12 V

Fig. 186

7. CHECK HI RELAY GROUND CIRCUIT .
1) Disconnect HI relay connector .
2) Measure resistance between HI relay connector and
body.

Connector & Terminal/Specified resistance:
(BM5) No. 4 - Body/0 II

t-1g . 7d/

8. CHECK HI RELAY CONTROL CIRCUIT.
1) Connect HI relay connector .
2) Turn the ignition switch to "ON" .
3) Measure voltage between HI relay connector termi-
nal and body .

Connector [t Terminal/Specified voltage:
AUTO switch ON
FAN switch HI
(BM5) No. 3 - Body/1 V max .

FAN switch Lo "Med
(BM5) No. 3- Body/Approx. 12 V

Fig . 188
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( C: BLOWER MOTOR ROTATES IN "HI" ONLY.

CONTENTS OF DIAGNOSIS :
Faulty harness, fan control amplifier or auto amplifier

TROUBLE SYMPTOM :
Blower motor rotates in "HI" but not in "LO" and
"MED" .

895 BM1

BM8

OFF relay

L;J 896 BM2 2 °4

~~Iu
1 ~ 3

--~ o-{~T
IGN BM6 `-

1

Blower
M motor

Fan
control

4 amp.

BM7 (ED
! 2 ° 4

1

HI relay

BM8

B96 895 BM7 BM5 BM6

12345678 12
7rL210 11 12 17 14 2 42 3

BM2 B96 89 i11 a : i17

r8 - !5 a9

is eiz ~~Auto amp .
-~ !1 1l 813 !

,~, 9M1

~~ B95

ill

R1 1
34 5678
1121314151b 1118

i17

12345678
9 1011 121314151b

C4-670

Fig . 189
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1 . CHECK FAN CONTROL AMPLIFIER POWER
CIRCUIT.
1) Remove the glove box .
2) Disconnect fan control amp. connector .
3) Turn the ignition switch to "ON".
4) Measure voltage between fan control amp. connec-
tor and body.

Connector £r TerminaUSpecified voltage :
AUTO switch ON
FAN switch HI

(BM6) No. 2 - Body/1 V max.
FAN switch Low "Med

(BM6) No. 2 - Body/Approx. 12 V

Fig. 190

2. CHECK FAN CONTROL AMPLIFIER CONTROL
VOLTAGE.
1) Connect fan control amp. connector .
2) Turn the ignition switch to "ON".
3) Measure voltage between fan control amp . connec-
tor terminal and body.

Connector & Terminal/Specified voltage:
AUTO switch ON
FAN switch HI

(BM6) No. 1 - Body/Approx. 0 V
FAN switch Low "Med

(BM6) No. 1 - Body/Approx. 1 .0 - 2.0 V

Fig. 191

3. CHECK FAN CONTROL AMPLIFIER GROUND
CIRCUIT.
1) Disconnect fan control amp . connector .
2) Measure resistance between fan control amp . con-
nector terminal and body.

Connector & Terminal/Specified resistance :
(BM6) No. 4- Body/0 f2

Fig . 192
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D: BLOWER MOTOR SPEED DOES NOT CHANGE.

CONTENTS OF DIAGNOSIS :
Faulty auto amplifier, fan control amplifier or HI relay

1 Check fan control amplifier control voltage .

OK

2 Check HI relay and ground circuit.

OK

Faulty fan control amplifier

Faulty HI relay

TROUBLE SYMPTOM :
Blower motor speed does not change but is constant .

Not OK
Faulty auto amplifier or harness

Not OK Not OK3 Check HI relay control circuit .

OK

Faulty auto amplifier or harness.

895 k1

O~ BM8

B9b BM2

OFF relay

2 r~ 4 BM2 B96 879 ill a : i17

IL-~~~o--I~ l 3
e 1

I GN 2 BM6
1

M
Z Auto amp .

1

Blower
motor

Fan
control

4 amp .

2'
4

12~3

HI relay
B95

BM8

B96 895 BM7 BM5 BM6 ill i17

12345678
910 1112 131< 1R2I

(I1 12
'2II' 34

1234 5678 12345678
918177213i4151b1718 910111213141 16

C4-670

Fig. 193
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1 . CHECK FAN CONTROL AMPLIFIER CONTROL
VOLTAGE .
1) Remove the glove box .
2) Turn the ignition switch to "ON".
3) Measure voltage between fan control amp. connec-
tor terminal and body.

Connector fr Terminal/Specified voltage:
AUTO switch ON
FAN switch Low "Med
(BM6) No. 1 - Body/Approx. 1 .0 - 2.0 V

Fig. 194

2. CHECK HI RELAY OPERATION AND GROUND
CIRCUIT.
1) Disconnect fan control amp. connector .
2) Turn the ignition switch to "ON".
3) Measure voltage between HI relay connector termi-
nal and body.

Connector £r Terminal/Specified voltage :
AUTO switch ON
FAN switch HI

(BM5) No. 2 -Body/Approx. 0 V
FAN switch Low"Med

(BM5) No. 2 - Body/Approx . 12 V

r1g . 7 Y5

3. CHECK HI RELAY CONTROL CIRCUIT.
1) Turn the ignition switch to "ON".
2) Measure voltage between HI relay connector termi-
nal and body .

Connector £r Terminal/Specified voltage:
AUTO switch ON
FAN switch HI
(BM5) No. 3- Body/Approx. 1 V max.

FAN switch Low"Med
(BM5) No. 3 - Body/Approx. 12 V

Mg. 196
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E: COMPARTMENT TEMPERATURE DOES NOT CHANGE FROM "SET" TEMPERATURE
OR AIR CONDITIONING SYSTEM DOES NOT RESPOND QUICKLY.

I Check using self-diagnostic selector monitor .

Check sensors :
In-vehicle sensor
Ambient sensor
Water temperature sensor
Sunload sensor
Evaporator sensor
Refrigerant temperature sensor
Air mix door motor (P.B .R .)
Mode door motor (P .B .R .)

OK

Check aspirator and duct.

* OK

Check air mix door motor .

OK

Check heater.

OK

Check compressor operation .

OK

Check cooling fan operation .

OK

Check refrigerant using sight glass . Also check pres-
sure using manifold gauge .

Not OK
Faulty sensor(s) harness or connector .,

Not OK
[Faulty aspirator or duct .

Not OK
Faulty air mix door motor .

Not OK
Faulty heater

Not OK
ho j Check compressor system .

Not OK
Check cooling fan circuit .
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F: MAGNET CLUTCH DOES NOT TURN ON OR OFF.

CONTENTS OF DIAGNOSIS :
Faulty fuse, harness, pressure switch, air conditioner
relay, sensor or MPFI unit, or insufficient refrigerant
level

OK

6 Check air conditioner relay magnet clutch
circuit .

OK

Faulty air conditioner relay

7 Check sensor.

OK

Faulty auto amplifier

TROUBLE SYMPTOM :
Magnet clutch does not engage.
Magnet clutch does not disengage .

OK

Not OK

-7 1
Faulty MPFI control unit or harness .

Not OK

Faulty magnet clutch or harness

Faulty sensor

95
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I GN

V v

F39

1
2 3

4

Magnet
clutch

Trinary switch
F23 i10

1 4
7 93 4 10 1 21341516 208

F39 A.'C
F23

F34
P

compressor
relay i71 i16 i17

43r-
1 234 5678 12345678910 l 2345678
9101112131415161718 11121314151617181920 910111213141516

b8
MPFI C9unit

d18

F8 870

Com-
pressor

F38 F7 B71
Ambient ~I . .
sensor I

Bn<
Evaporator -- Bn2 B96

sensor I
r[1-]1-----~

3

Bn3 `-
Refrigerant
temp .
sensor I

a : i17

B79 ill b : i16

ee
13 ell
12
2

Auto amp.

9 b
l b1

bll

B7a i1B

C4-687

Fig. 197
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1 . CHECK AIR CONDITIONER RELAY POWER
CIRCUIT.
1) Remove A/C relay .
2) Turn the ignition switch to "ON".
3) Measure voltage between A/C relay connector ter-
minal and body.

Connector fr Terminal/Specified voltage:
(F23) No. 2 - Body/Approx. 12 V

Fig. 198

2. CHECK AIR CONDITIONER RELAY CONTROL
VOLTAGE.
1) Turn the ignition switch to "ON".
2) Measure voltage between A/C relay connector ter-
minal and body.

Connector ft Terminal/Specified voltage:
(F23) No. 1 - Body/Approx . 12 V

rig. r yy

3. CHECK PRESSURE SWITCH CONTINUITY.
1) Disconnect pressure switch connector .
2) Measure resistance between pressure switch termi-
nals .

Connector fr Terminal/Specified resistance:
No. 1 - No. 4/0 f2

1-1g . 200

4. CHECK AIR CONDITIONER RELAY CONTROL
CIRCUIT.
1) Turn the ignition switch to "ON".
2) Measure voltage between A/C relay connector ter-
minal and body .

Connector £r Terminal/Specified voltage:
OFF switch ON

(F23) No. 3 - Body/Approx. 12 V
DEF switch ON

(F23) No. 3 - Body/1 V max.

rig . zv 1
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5. CHECK AUTO AMPLIFIER CONTROL CIRCUIT.
1) Turn the ignition switch to "ON".
2) Measure voltage between and body.

Connector £r Terminal/Specified voltage :
OFF switch ON

(i17) No. 14 - Body/Approx. 0 V
DEF switch ON

(i17) No. 14 - Body/Approx. 12 V

® ,C0

a® m

C4-692

6. CHECK AIR CONDITIONER RELAY MAGNET
CLUTCH.
1) Remove A/C relay .
2) Measure resistance between A/C relay connector
terminal and body.

Connector & Terminal/Specified resistance :
(F23) No. 4 - Body/Approx. 7.3 12

/-1g. Z03

Fig. 202
7. CHECK SENSOR.

Check sensor using self-diagnosis function "STEP
[21" .
Sensors to check Standard value
Ambient sensor
Evaporator sensor Ensure sensors and related cir-

cuits operate properl
Refrigerant temperature

y.
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G : COMPARTMENT IS NOT COOL (MAGNET CLUTCH ON) .

CONTENTS OF DIAGNOSIS :
Faulty harness, solenoid actuator, auto amplifier or air
mix door system .

1 1 Check solenoid actuator control current.
Not OK

TROUBLE SYMPTOM :
Compartment does not become cool .

OK
Not OK

2 Check air mix door . Faulty air mix door system or auto amplifier

OK

Check pressure using manifold gauge .

3 Check solenoid actuator resistance .
Not OK

Faulty solenoid actuator

OK

Faulty auto amplifier or harness

F8 B70 B79 ill
~l F--:- a

b

B7

Amb I ent
sensor 1

12

T

2
bll

5o I eno i d Evaporator
BM4

BM2 B96 B79 i11
sensor I --~ ~YT1 zl ~-~ I-I

Com- 13
pressor

BM5 `-
- F33 Refrigerant

temp. 2
sensor I

i17

i16

Auto amp .

ill

i17F33 F8 00

1234 5678 12345678910 12345678
1 2 M910 11 N2131 14 1 15 1 16

516
1 17i l8l 1 11121314151617181920 910111213141516

G4-694

Fig. 204
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1 . CHECK SOLENOID VALVE CONTROL CUR-
RENT.
1) Set to self-diagnostic function "STEP [3]" .
2) Disconnect solenoid actuator .
3) Measure ampere between solenoid actuator con-
nector terminal and body harness connector .

Connector ft Terminal/Specified ampere :
(F23) No. 2 +~ (Body harness) -No. 20(Solenoid)/
Display 41 0 A
Display 42 0.65 A

Fig . 205

2. CHECK AIR MIX DOOR.
1) Set to self-diagnosis function "STEP [3]" .
2) Visually inspect link movement to check air mix door
position .

Specified position:
Display 42 Max. hot
Display 43 50%
Display 44 Max. cold

3. CHECK SOLENOID ACTUATOR RESISTANCE.
1) Remove solenoid actuator connector .
2) Measure resistance between solenoid actuator con-
nector terminals.

Connector £r Terminal/Specified resistance :
No . 2 - No. 1/Approx. 6 - 11 01

hag. 2o6
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H: MAGNET CLUTCH CYCLES ON AND OFF CONTINUALLY .

CONTENTS OF DIAGNOSIS :
Faulty solenoid actuator, sensor, harness or auto am-
plifier

Magnet clutch can sometimes turn ON and OFF even
when ambient temperatures are lower than approxi-
mately 10°C (50°F) . This indicates that freeze- protec-
tion function is operating and is not a problem .

1 1 Check solenoid actuator control current.

OK

2 I Check sensor.

Not OK

Not OK

TROUBLE SYMPTOM:
Magnet clutch cycles ON and OFF when ambient tem-
peratures are higher than 10°C (50°F) .

Faulty sensor or harness

OK

Faulty auto amplifier or MPFI unit.

I 3 I Check solenoid actuator resistance . I
Not OK

Faulty solenoid actuator

OK

Faulty auto amplifier or harness
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1 . CHECK SOLENOID VALVE CONTROL CUR-
RENT.
1) Set to self-diagnosis function "STEP [3]" .
2) Disconnect solenoid actuator .
3) Measure ampere between solenoid actuator con-
nector terminal and body harness connector .

Specified ampere :
(F33) No. 2 E+ (Body harness) - No. 2 (Solenoid
actuator)/Display 41 0 A

Display 42 0.65 A

Fig. 207

2. CHECK SENSORS.
Use self-diagnosis function "STEP [2]" .

Sensors to check Standard value
Ambient sensor
Evaporator sensor Ensure sensors and their cir-

cuits are in good condition.
Refrigerant temperature sensor

3. CHECK SOLENOID VALVE ACTUATOR RESIS-
TANCE.
1) Disconnect solenoid valve actuator connector .
2) Measure resistance between solenoid valve connec-
tor terminals.

Connector fr Terminal/Specified resistance :
No. 2- No. 1/Approx. 6- 11 f2

ftig . 208
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9 . Basic Check
Start and warm up engine completely.

1 . BASIC CHECK
1) Inspection using switches .

No . Point to check Switch operation Judgement standard
1~ LED on panel and "set" temperature display go

out.

1 OFF switch (D OFF switch "ON" Air flow -" OFF
a Outlet - HEAT

Inlet -+ FRESH
Compressor - OFF

1(~ AUTO switch LED illuminates .
© * Outlet air -+ Cool

10 AUTO switch "ON" * Air flow -" HI (AUTO)
© Temp . control switch 18°C (65°F) (Max . Cold) * Outlet -" VENT

Inlet - AUTO
Compressor --> AUTO

© Air and air outlet mode change as follows :
2 AUTO switch TEMP control switch is gradually set from 18°C e Outlet air : cool -" hot

Air flow : AUTO(65°F) to 32°C (85°F) . a Outlet : VENT -" BILEVEL -> HEAT
Inlet : AUTO

® Outlet air -> Hot
* Air flow -" HI (AUTO)

® Temp . control switch 32°C (85°F) (Max . Hot) a Outlet -+ HEAT
0 Inlet -+ FRESH (AUTO)
Compressor -" AUTO

1~ ECON switch LED illuminates .
© 0 Outlet air temperature

3 ECON switch 1 ECON switch "ON"
8

0 Air flow AUTO control
Temp . control switch 18 - 32°C (65 - 85°F) 0 Outlet

Inlet - FRESH
Compressor OFF

1~ DEF switch LED illuminates .
© 0 Outlet air temperature AUTO control

4 DEF switch Q DEF switch "ON" o Air flow
42J Temp. control switch 18 - 32°C (65 - 85°F) 0 Outlet --" DEF

Inlet -+ FRESH
0 Compressor --> ON

1~ VENT switch LED illuminates and "set" tempera-
ture display goes out.

Outlet air -+ Ambient temperature
5 VENT switch 1~ VENT switch "ON" * Air flow -" ME (7.5 V)

Outlet - VENT
Inlet - FRESH
Compressor -+ OFF

1~ CIRC switch LED illuminates .
6 CIRC switch 1~ CIRC switch "ON" 0 Inlet : Set to "RECIRC" for 10 minutes, then to

"FRESH" . (CIRC switch lamp goes out.)
1 FAN switch "ON" 1 LED corresponding to switch pressed illuminates .

7 FAN switch LO switch "ON" Air flow -" LO
MED switch "ON" Air flow --> ME

4 HI switch "ON" 4 Air flow - HI

8 OUT-TEMP switch 1~ OUT-TEMP switch "ON" 7~ Ambient temperature flashes on "set" tempera-
" "ture display, and set temperature appears .

103



4-7 IT902) AUTOMATIC AIR CONDITIONING SYSTEM

2) Compressor operation inspection

No . Point to check Switch operation Judgement standard Remarks
DEF switch "ON" Compressor ON Compressor turns OFF several

1 Compressor ECON switch "ON"
i

Compressor OFF seconds after ECON switch is
DEF switch "ON" Compressor ON turned ON .

3) Illumination control inspection

No. Point to check Switch operation Judgement standard Remarks
11D Illumination lamp illuminates

and both switch lamp and
"set" temperature display dim . Green lamps remain on al-

1 Illumination switch Lighting switch "ON" Switch lamps :
OFF -" Green lamp illumi- though OFF and OUT-TEMP
nates . switches are ON .
ON -+ Amber lamp illumi-
nates .

2. INSPECTION USING SIGHT GLASS
When high-pressure line is greater than 588 kPa (6 kg/cm', 85 psi) observe sight glass to check refrigerant
amount .
Correct amount of refrigerant cannot be judged if the line pressure is less than 588 kPa (6 kg/cm', 85 psi) since
air bubbles flow through system .

Item to check Adequate Insufficient Almost in refrigerant Too much refrigerant
CLEAR FOAMY Or BUBBLY FROSTY NO FOAM
Air bubbles sometimes Air bubbles always ap- Frost-like appears. NO air bubbles appear .
appear when engine pear .
speed is increased or de-
creased

State in sight glass °

°

, °

u ,°

°

" ,~

°

High-pressure side is hot High-pressure side is There is almost no tem- High-pressure side is hot
while low-pressure side is warm and low-pressure perature difference be- and low-pressure side is

Temperature of high and cold . (A big temperature side is slightly cold . (Not tween high and low- pres- slightly warm . (Slight tem-
low pressure lines difference between high so big temperature differ- sure side. perature difference be-

and low-pressure side.) ence between high and tween and low pressure
low-pressure side.) side.)

Both pressures on high Both pressures on high High-pressure side is ab- Both pressures on high
Pressure of system and low-pressure sides and low-pressure sides normally low . and low-pressure sides

are normal . are slightly low . are abnormally high .

Fig. 209

3. INSPECTION USING MANIFOLD GAUGE

Standard pressure:
High-pressure side
Approx . 1,275 - 1,471 kPa (13 - 15 kg/cm2, 185
- 213 psi)

Low-pressure side
Approx. 196 kPa (2 kg/cm', 28 psi)

B4-712

Connect manifold gauge and read pressure gauge indi-
cation .
Vehicle conditions :
Windows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Open
Engine speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,500 - 1,700 rpm
Blower fan speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HI
Inlet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FRESH
"Set" temperature display . . . . . . . . . . . . . . . . . . . . . . . . 18°C (65°F)
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10. Trouble Diagnosis for Abnormal Pressure
Whenever abnormal pressure in the high and/or low sides of the system is noted . Diagnosis must be conducted
by using a gauge manifold . The thick-line zone on the gauge scale (see illustrations) shown in the following table
refers to the standard (normal) pressure .

I Gauge indication I Refrigerant cycle I Probable cause I Corrective action I

Both high- and low-pressure sides are too Pressure is reduced soon af-
high. ter water is splashed on con-

denser . No air bubbles ap-
pear in sight glass when
pressure is reduced .

Excessive refrigerant charge Reduce refrigerant until speci-
in refrigeration cycle I fied pressure is obtained .

Air suction by radiator or con- Insufficient condenser cooling
denser fan is insufficient. I performance

e Low-pressure pipe is not
cold .
e When compressor is
stopped, high-pressure
value quickly drops by ap-
proximately 196 kPa (2 kg/
cm2, 28 psi) . It will then de-
crease gradually thereafter .

Engine tends to overheat

B4-713
Fig. 210
High-pressure side is too high and low-
pressure side is too low .

Fig . 211
B4-714

Area near low-pressure
pipe connection and service
valves are considerably
cold as compared with area
near expansion valve outlet
or evaporator .

" Parts are sometimes cov-
ered with frost.

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

1
1) Condenser fin is clogged .
2) Improper rotation of radia-

tor fan or condenser fan

Clean condenser.
Check and repair cooling
fan as necessary .

Poor heat exchange in con-
denser
(After compressor operation
stops, high pressure de-
creases too slowly.)

1
Air in refrigeration cycle

Engine cooling systems mal-
function .

Evacuate repeatedly and re-
charge system .

Excessive liquid refrigerant
on low-pressure side

" Excessive refrigerant dis-
charge flow

" Expansion valve is open a
little compared with the
specification.

1
1)Improper thermal valve in-
stallation

2)Improper expansion valve
adjustment

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

Check and repair each engine
cooling system .

Replace expansion valve.

" Check and repair or replace
malfunctioning parts.
Check compressor oil for
contamination .

105



4-7 IT1000I AUTOMATIC AIR CONDITIONING SYSTEM

Gauge indication Refrigerant cycle Probable cause Corrective action
High-pressure side is too low and low- High- and low-pressure sides Compressor pressure opera- Replace compressor .
pressure side is too high . become equal soon after tion is improper .

compressor operation stops. l
Damaged inside packings for

1

compressor

LO HI
No temperature difference
between high and low- pres-

Compressor discharge capac-
ity does not change. (Com-

Replace compressor .

sure sides pressor stroke is set at maxi-
mum.)

84-715
Fig. 212
Both high- and low-pressure sides are too 0 There is a big temperature Receiver drier inside is a Replace receiver drier
low . difference between receiver clogged a little . o Check compressor oil for

drier outlet and inlet. Outlet contamination .
temperature is extremely

'-' low .
" Receiver drier inlet and ex-
pansion valve are frosted .

" Temperature of expansion High-pressure pipe located 0 Check and repair malfunc-
valve inlet is extremely low between receiver drier and tioning parts.

LO HI
as compared with areas
near receiver drier .

expansion valve is clogged . o Check compressor oil for
contamination .

Expansion valve inlet may
be frosted .

" Temperature difference oc-
84-716

Fig. 213
curs somewhere in high-
pressure side .

Both high and low-pressure sides are too There is a big temperature Expansion valve becomes 0 Remove foreign particles by
low . difference between expansion closed a little compared with using compressed air .

valve inlet and outlet while the specification. o Check compressor oil for
the valve itself is frosted. l contamination .

1) Improper expansion valve
adjustment

2) Malfunctioning thermal
valve

3) Outlet and inlet may be
clogged

LO HI Area near low-pressure pipe Low-pressure hose is clogged o Check and repair malfunc-
connection and service valve or crushed . tioning parts .
are extremely cold as com- a Check compressor oil for
pared with area near expan- contamination .
sion valve outlet and evapora-
tor.

Air flow volume is not Evaporator is frozen Replace compressor .
enough or low. j

Compressor discharge capac-
ity does not change . (Com-

134-716 pressor stroke is set at maxi-
Fig. 214 mum length .)
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Gauge indication Refrigerant cycle Probable cause Corrective action
Low-pressure side sometimes becomes * Air conditioning system Refrigerant does not dis- a Drain water from refrigerant
negative . does not function and does charge cyclically . cycle or replace refrigerant.

not cyclically cool the com- 1 e Replace receiver drier.
partment air . Moisture is frozen at expan-
The system constantly func-
lion for a certain period of

sion valve outlet and inlet .

time after compressor is Water is mixed in refrigeration
stopped and restarted . cycle .

LO HI

84-718
Fig. 215
Low-pressure side becomes negative . Receiver drier or front/rear High-pressure side is closed After the system is left at rest,

side of expansion valve's pipe and refrigerant does not flow . start again in order to confirm
is frosted or dewed . y whether or not problem is

Expansion valve or receiver
drier is frosted .

caused by water or foreign
particles .
" If the problem is due to wa-

ter, drain water from refrig-
eration cycle or replace re-

l0 H I
frigerant.

e If it is due to foreign parti-
cles, remove expansion
valve and remove it with
dry and compressed air .

" If either oil the above
method cannot correct the
problem, replace expansion
valve .
Replace receiver drier .
Check compressor oil for

Fig. 216
719 contamination .
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1 1 . Troubleshooting Chart with Trouble Cord
A: TROUBLE CODE (11/21) - Check in-vehicle sensor circuit .

CONTENT OF DIAGNOSIS :
11 : Open circuit
21 : Short circuit

Not OK
1 Check in-vehicle sensor .

OK
Not OK

2 Check input signals for in-vehicle sensor .

OK

Repair Auto amplifier terminal poor contact. (Replace
auto amplifier .)

Replace and recheck .

TROUBLE SYMPTOM :
Fan speed, outlet and inlet ports do not change when
AUTO or ECON switch is ON .

Replace in-vehicle sensor . I

Repair harness . (Replace auto amplifier .)

In-vehicle senscr

IIIGl IwI

04-699 1
Fig. 217
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1 . CHECK IN-VEHICLE SENSOR.
1) Remove auto amplifier .
2) Disconnect in-vehicle sensor connector .
3) Check circuit continuity for in-vehicle sensor
4) Measure resistance using the table below .

30 I- t 30.69

25

20

17 .09
15

U
C
CIS

10 9.93

6.00
5 3.75

3.002.42 1 .06

0 -20 -10 0 10 20 25 30 40 °C

(-4) (14) (32) (50) (68) (77) (86) (104) (OF) 04-401

Fig. 219

2. CHECK INPUT SIGNALS FOR IN-VEHICLE
SENSOR.
1) Remove auto amplifier.
2) Turn ignition switch ON.
3) Measure voltage between in-vehicle sensor connec-
tor and body.

Connector £r Terminal/Specified voltage:
No. 1 - Body/Approx. 5 V

4) Measure voltage between in-vehicle sensor connec-
tor.

Connector £r Terminal/Specified voltage:
No. 1 - No. 2/Approx . 5 V

t1g. ZZU
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B : TROUBLE CODE (12/22) - Check ambient sensor circuit .

CONTENT OF DIAGNOSIS : TROUBLE SYMPTOM :
12 : Open circuit Fan speed, outlets and inlets are not switched when
22 : Short circuit AUTO or ECON switch is ON .

1 Check ambient sensor .
Not OK

b, 1[ Replace ambient sensor .

OK OK Repair auto amplifier terminal poor contact . (Replace
2 Check input signals for ambient sensor. auto amplifier .)

Not OK T 0 Replace and recheck.
Not O IIK3 Check output signals for auto amplifier .

OK

Repair harness.

Ambient
sensor

F38 F7 B71 B78 i10 b : 116

2 b2
b" Auto amp.

B19 ill

F38 ill 00 i10 f7

1 2 9011 213145617 8 111 274
151

17 81920 10 112 31<1516117189 0 7 8 910111 11 1121 13T

C4-703

Fig . 221
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1 . CHECK AMBIENT SENSOR. Connector & Terminal/Specified voltage:
1) Disconnect ambient sensor connector . (F38) No. 1 - 2/Approx. 5 V
2) Measure resistance using the table below .

rig . ~tt

30 30.69

25

17.09
°' 15U
C

y 10 9.93
m
°` 6.00

5 3 .75 3 .002 .42 1 .06
0

-20 -10 0 10 20 25 30 40 °C
(-4) (14) (32) (50) (68)(77) (86) (104) (OF) C4-404

Fig . 223

2. CHECK INPUT SIGNALS FOR AUTO AMPLI-
FIER .
1) Turn ignition ON .
2) Measure voltage between ambient sensor connector
and body.

Connector fr Terminal/Specified voltage :
(F38) No. 2 - Body/Approx . 5 V

rig. «4

3. CHECK OUTPUT SIGNALS FOR AUTO AMPLI-
FIER.
1) Remove auto amplifier .
2) Disconnect ambient sensor connector .
3) Turn ignition switch ON .
4) Measure voltage for auto amplifier .

Connector & Terminal/Specified voltage:
(i16) No. 2 -No. 11/Approx. 5 V

3) Measure voltage between ambient sensor connec- Fig. 225
tor .
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C: TROUBLE CODE (13/23) - Check sunload sensor circuit.

CONTENT OF DIAGNOSIS : TROUBLE SYMPTOM :
13 : Open circuit No sunlight is identified to control system toward
23 : Short circuit "HEAT" side .

Not OK Repair auto amplifier terminal poor contact . (Replace1 Check output signals for auto amplifier. auto amplifier .)

OK
Not OK

0 Replace and recheck .

2 Check input signals for auto amplifier . Repair harness or replace sunload sensor .

Sun Ioad
sensor

i5 i3 B41 879 ill b : i16

b
2" r-- b13

AUto amp .Ju

B7B i]0

i5 ill 116 B4J I]0

1 234 5678 1 1 1 213 14 5678910
F,,52F

67891 1 2345 6789
2 1 9101112131415161118 11121314151617181920 F11511714~7516171819~202122 1011121314151617181920

C4-708

Fig . 226
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1 . CHECK OUTPUT SIGNALS FOR AUTO AMPLI-
FIER.
1) Remove auto amplifier .
2) Place cover on sunload sensor to block sunlight .
3) Turn ignition switch ON .
4) Measure voltage between auto amplifier connector .

Connector £r Terminal/Specified voltage :
(i16) 13 - 11/Approx. 5 V

1-1g. lli

2. CHECK INPUT SIGNALS FOR AUTO AMPLI-
FIER .
1) Remove cover from sunload sensor, allowing sun-
light to hit sunload sensor.
2) Measure voltage between auto amplifier connector.

If sunlight is slight, move lit 100 watt electric bulb
toward sunload sensor to ensure voltage changes.

Fig . 228

5V

m 2.94V

0

0
0.768 kW (660 kcal/h, 2,619 BTU/h)/m2
[0 .0713 kW (61 .31 kcal/h, 243.3 BTU/h)/sq ft)

C4-711

Connector £r Terminal/Specified voltage:
(i16) 13 - 11/Approx. 2.94 V

Fig. 229
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D: TROUBLE CODE (14/24) - Check intake sensor circuit .

CONTENT OF DIAGNOSIS :
14 : Open circuit
24 : Short circuit

1 Check intake sensor.
Not OK

Repair harness or replace intake sensor .

OK OK Repair auto amplifier terminal poor contact . (Replace
2 Check input signals for intake sensor . auto amplifier .)

Not OK T
Not O

0 Replace and recheck .
OK

3 Check output signals for auto amplifier .

OK

Repair harness .

Evaporator
sensor

BM4 BM2 896 B79 111 b : i16

1 2
Auto amp .

8M4 B96 i16 ill

2 91031126 111 1112345151718920 9 O1213145161718

C4-712

Fig . 230
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1 . CHECK EVAPORATOR SENSOR.
1) Remove glove box .
2) Disconnect connector (BM2) .
3) Measure resistance using the table below .

Connector fr Terminal :
(BM2) No. 11 -No. 12

20

"C A7

_ 15
C

d

C10ro
N
fll
m

5

0 1--1 -
-20
(-4)

1 .28

-10 0 10 20 25 .30 40 °C

(14) (32) (50) (68) (77) (86) (104) (°F)
C4-410

Fig . 232

2. CHECK INPUT SIGNALS FOR INTAKE SEN-
SOR.
1) Turn ignition switch to "ON".
2) Measure voltage between connector (1396) and
bo(? ~ .

Connector fr Terminal/Specified voltage:
(1396) No. 12 - Body/Approx . 5 V

3) Measure voltage between connector (1396) .

Connector £r Terminal/Specified voltage:
(1396) No. 12 - 11/Approx. 5 V

rig. Z.ss

3. CHECK OUTPUT SIGNALS FOR AUTO AMPLI-
FIER.
1) Remove auto amplifier .
2) Turn ignition switch to "ON".
3) Measure voltage between auto amplifier connector .

Connector £r Terminal/Specified voltage:
(i16) No. 3 - 11/Approx. 5 V

rig. L34
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[E- TROUBLE CODE (15/25) - Check evaporator temperature sensor circuit .

CONTENT OF DIAGNOSIS :
15 : Open circuit
25 : Short circuit

1 Check evaporator temperature sensor.
Not OK

OK
OK

2 Check input signals for refrigerant temperature
sensor .

Not OK
Not OK

3 Check input signals for auto amplifier .

OK

Repair harness .

Repair harness or replace refrigerant temperature
sensor .

Repair auto amplifier terminal poor contact. (Replace
auto amplifier .)

Replace and recheck .

Refrigerant
temperature
sensor

BM3 BM2 B96 879 ill b : (Ti-6)

2 2 bI Auto amp.

8M3 B96 i16 i11

1 2 3 4 5 6M76 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8
1 2 910 1112 1314 11121314151617181920 9101112131415161718

C4-716

Fig. 235
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1 . CHECK EVAPORATOR TEMPERATURE SEW 3) Measure voltage between connector (1396) .
SOR.
1) Remove glove box . Connector fr Terminal/Specified voltage:
2) Disconnect connector (BM2) . (1396) No. 13 - No. 11/Approx. 5 V

3) Turn ignition switch to "ON".
4) Measure resistance using the table below .

Connector it Terminal :
(BM2) No. 11 - No. 13

,,y . -�-

20

16.43
15

Y

010 9.
C
c0

N 6.19
d

5 4.01
2.67

2~201.83
1 .28

0 -20 -10 0 10 20 25 30 40 °C
(-4) (14) (32) (50) (68) (77)(86) (104) (°F) C4-408

Fig. 237

2. CHECK INPUT SIGNALS FOR EVAPORATOR
SENSOR.
1) Turn ignition switch to "ON".
2) Measure voltage between connector (1396) and Fig . 239
body.

Connector £r Terminal/Specified voltage :
(1396) No. 13 - Body/Approx. 5 V

I ly . C,Ju

3 . CHECK INPUT SIGNALS FOR AUTO AMPLI-
FIER.
1) Remove auto amplifier.
2) Turn ignition switch to "ON" .
3) Measure voltage between auto amplifier connector.

Connector & Terminal/Specified voltage:
(ill 6) No. 4- 11/Approx. 5 V
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F: TROUBLE CODE (16/26) - Check water temperature sensor circuit .

CONTENT OF DIAGNOSIS :
16 : Open circuit
26 : Short circuit

1 1 Check water temperature sensor .
Not OK

Replace water temperature sensor .

OK OK
2 Check input signals for water temperature sensor .

Not OK
Not OK

3 Check output signals for auto amplifier.

OK

Repair harness .

Repair auto amplifier terminal poor contact. (Replace
auto amplifier.)

Replace and recheck.

Water
temperature
sensor

HU3 ( HD B82 B79 I11 b : ilb

b1
b Auto amp.

878 i]0

i11 B82HU3 i]0 00

2 F110711 1 12 1 13 1 14 1151 16 1 171 18 1 19 1 201 111123145161781920 910112131456178 56789 0

C4-721

Fig. 240
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1 . CHECK WATER TEMPERATURE SENSOR.
1) Remove glove box .
2) Disconnect water temperature sensor connector
(HU3).
3) Measure resistance using the table below .

Connector fr Terminal/Specified voltage :
(HU3) No. 1 - 2/Approx. 5 V

Ng. Z43
rig. Z4 /

rig. Z4Z

2. CHECK INPUT SIGNALS FOR WATER TEM-
PERATURE SENSOR.
1) Turn ignition switch to "ON".
2) Measure voltage between connector (HU3) and
body.

Connector & Terminal/Specified voltage:
(HU3) No. 2 - Body/Approx. 5 V

3) Measure voltage between water temperature con-
nector .

3. CHECK OUTPUT SIGNALS FOR AUTO AMPLI-
FIER.
1) Remove auto amplifier.
2) Disconnect water temperature sensor connector.
3) Turn ignition switch to "ON" .
4) Measure voltage between auto amplifier connector.

Connector & Terminal/Specified voltage:
(i16) No. 12 -No. 11/Approx. 5 V

hg. 244
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G : TROUBLE CODE (31) - Check air mix door circuit .

CONTENT OF DIAGNOSIS :
31 : Shorted P.B .R . circuit

(P .B .R. : Potentio Balance Resistor)
OK

1 Check P.B.R . circuit.

Not OK Not OK
2 Check output signals for auto amplifier.

OK

3 Check harness connector between auto amplifier Not OK
and air mix door .

OK

Replace air mix door motor .

TROUBLE SYMPTOM :
Outlet air temperature does not change. (Compart-
ment temperature cannot be controlled to "set" value .

Check trouble cord 33 .

Repair auto amplifier terminal poor contact . (Replace
auto amplifier .)

Replace and recheck .

Repair harness .

Air mix door
actuator

P. B . R .
M V a : i17

B79 I11 b : i16
NU4 HU1 882 z y�

b1
eDetect oaltion

b4

Ground 6 5 2 Auto amp .
Max . cc d
Max . hot

B78 i]0

HU4 B82 i11 ilb i17 I]0

1 2M31 1 2 34 1 234_ 5678 1 2345678910 M:2- 1 234n,-, 6789
4S67 5678910 9101112131415161718 11121314151617181920 910111213141516 H111121314151617111920

C4-726

Fig . 245
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1 . CHECK P.B.R . CIRCUIT.
1) Remove auto amplifier .
2) Set to self-diagnosis mode "step [3]" .
3) Measure voltage between auto amplifier connector

Connector fr Terminal/Specified voltage:
(i16) No. 14 - No. 11/

Display shows 44.45 (Full cold) Approx . 0.5 V
41 .42 (Full hot) Approx. 4.5 V
43 (50%) Approx. 2.5 V

fig. 246

2. CHECK OUTPUT SIGNALS FOR AUTO AMPLI-
FIER.
1) Disconnect air mix door connector .
2) Turn ignition switch to "ON".
3) Measure voltage between auto amplifier connector .

Connector & Terminal/Specified voltage :
(i16) No. 1 - No. 11/Approx. 5 V

®
® .

O t o

~® :° .III
s

o`

C4-728

Fig . 247

3. CHECK HARNESS CONNECTOR BETWEEN
AUTO AMPLIFIER AND AIR MIX DOOR.
1) Disconnect auto amplifier and air mix door motor
connector .
2) Measure resistance between auto amplifier and air
mix door motor connector .

Connector fr Terminal/Specified resistance:
(i16) No. 1 - (HU4) No. 3/0 f2
(i16) No. 14 - (HU4) No. 6/0 f2
(i16) No. 11 - (HU4) No. 2/0 t2

3) Measure resistance between auto amplifier connec-
tor and body.

Connector & Terminal/Specified resistance :
(i16) No. 1 -Body/1 Mfg min.
(i16) No. 11 - Body/1 Mfg min .
(i16) No. 14 - Body/1 MSS min .

Fig. 248
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H: TROUBLE CODE (33) - Check air mix door circuit.

CONTENT OF DIAGNOSIS :
33 : Faulty air mix door motor

1 1 Check output signals for auto amplifier .

OK

2 I Check harness connector between auto amplifier
and air mix door motor.

OK

Replace air mix door motor .

TROUBLE SYMPTOM :
Outlet air temperature does not change. (Compart-
ment temperature cannot be controlled to "set"
value .)

Not OK Repair auto amplifier connector poor contact. (Re-
place auto amplifier .)

Replace and recheck.
Not OK

Repair harness .

Air mix door
actuator

P . B . R .

HU4 882

a : i17

879 ill b : i16
HU4 . HUl 882 _(- ,,

Auto amp.1

(~D
S $3 1 21 r-i M34 F1T2T3T4j,r__1,'H2?6 7- S 6171AF-gFiol 011011111213114M

CD
617
16171M820

OD
23 4 6 7 a

9 in
11

12 141516

OD
1;3

I URI 14112POPI ~4151161171181191201

C4-726

Fig. 249
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1 . CHECK OUTPUT SIGNALS FOR AUTO AMPLI-
FIER.
1) Remove auto amplifier .
2) Set to self-diagnosis mode "STEP [3]" .
3) Measure voltage between auto amplifier connector .

Connector £r Terminal/Specified voltage:
(i17) No. 6 E+ - No. 5 0

Display shows 45 -1, 41/Approx. 10 V
(i17) No. 5 +~ - No. 6 E)

Display shows 42 -> 44/Approx. 10 V

a. Voltage is produced only when air mix door is
operating.
b. Since auto amplifier cyclically produces an output
of approximately 10 volts, analog circuit tester pointer
deflects between 0 and 5 volts .

tlg. zbu

2. CHECK HARNESS CONNECTOR BETWEEN
AUTO AMPLIFIER AND AIR MIX DOOR MOTOR.
1) Disconnect auto amplifier and air mix door connec-
tor .
2) Measure resistance between auto amplifier and air
mix door connector.

Connector £r Terminal/Specified resistance :
(i17) No. 6 - (HU4) No. 5/0 f2
(i17) No. 5 - (HU4) No. 7/0 f2

3) Measure resistance between auto amplifier connec-
tor and body.

Connector £r Terminal/Specified resistance :
(i17) No. 6 - Body/1 Mfg min .

' (i17) No. 5 - Body/1 Mfg, min .

Fig. 251

123



4-7 [T11l0I AUTOMATIC AIR CONDITIONING SYSTEM

I : TROUBLE CODE (32) - Check mode door motor circuit .

CONTENT OF DIAGNOSIS : TROUBLE SYMPTOM :
32 : Open or shorted P.B.R . circuit Mode door does not change.

(P .B.R . : Potentio Balance Resistor)
OK

1 Check P.B .R . circuit in mode door motor . Check trouble cord 34.

Not OK Not OK
2 Check output signals for auto amplifier . Repair auto amplifier terminal poor contact. (Replace

auto amplifier.)

OK a Replace and recheck .

3 Check harness connector between auto amplifier Not OK
Repair harness.and mode door motor.

OK

Replace mode door motor .

Mode door
actuator

P. B. R.
i

a . i17M
B79 i11 b

Fb n5GNo I-- F--
T EMDetect voal~tlooV

2
amp.

2 Q~1)Tj0 FF

(B78)

CD 0~)

14 11 121314 FS::H6 718191
1

31415
78

2 I3
-112+nl It I-2TI 3-1141151161 M6415161 71 S 6 71819 1101 19110111 1151161171161 1111121131141151161171181191201 19 110 11112'13114 AjI161171181191201

C4-734

Fig. 252
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1 . CHECK P.B.R. CIRCUIT.
1) Remove auto amplifier .
2) Set to self-diagnosis mode "STEP [3)" .
3) Measure voltage between auto amplifier connector

Connector fr Terminal/Specified voltage:
(i16) No. 15 - No. 11/

Display shows 41 (DEF) Approx . 0.5 V
44 (VENT) Approx. 4.5 V

tag . z63

2. CHECK OUTPUT SIGNALS FOR AUTO AMPLI-
FIER.
1) Disconnect mode door motor connector.
2) Turn ignition switch to "ON".
3) Measure voltage between auto amplifier connector .

Connector Fr Terminal/Specified voltage:
(i16) No. 1 - No. 11/Approx. 5 V

rig . Z54

3. CHECK HARNESS CONNECTOR BETWEEN
AUTO AMPLIFIER AND MODE DOOR MOTOR.
1) Disconnect auto amplifier and mode door motor
connector.
2) Measure resistance between auto amplifier and
mode door motor connector .

Connector & Terminal/Specified resistance :
(i16) No. 1 - (HU2) No. 3/0 0
(i16) No. 15 - (HU2) No. 6/0 i2
(i16) No. 11 - (HU2) No. 2/0 0

3) Measure resistance between auto amplifier connec-
tor and body.

Connector it Terminal/Specified resistance :
(i16) No. 131 - Body/1 Mfg min.
(i16) No. B15 - Body/1 MQ min.
(i16) No. 1311 - Body/1 MSS min .

Fig. 255
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J: TROUBLE CODE (34) - Check mode door motor circuit .

CONTENT OF DIAGNOSIS : TROUBLE SYMPTOM :
34 : Faulty mode door motor Mode door does not change .

1 Check output signals for auto amplifier.
Not OK Repair auto amplifier terminal poor contact. (Replace

auto amplifier .)

OK 0 Replace and recheck.

2 Check harness connector between auto amplifier Not OK
and mode door motor . Repair harness .

* OK

Replace mode door motor.

Mode door
actuator

P. B. R.
r------i

a : i 17

879 ill b : ilb
NU2 HUI 882 ~? p11

N ~ (~ E,5
Deteet os!ti ov I6

6 2 Auto amp .

8 19V^NT I i 9 18

f378 i 10

HU2 882 i11 i1b ill ilk

4567 567890 9~137I21316SIb178 11123145b1781920 90131123456 lll1II2314151bIG7890

C4-734

Fig . 256
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1 . CHECK OUTPUT SIGNALS FOR AUTO AMPLI-
FIER.
1) Remove auto amplifier .
2) Set to self-diagnosis mode "STEP [3j" .
3) Measure voltage between auto amplifier connector .

Connector fr Terminal/Specified voltage:
(i17) No. 3 +~ - No. 4 E)

Display shows 41 --* 44/Approx. 10 V
(i17) No. 4 +~ - No. 3 E)

Display shows 45 -s 41/Approx. 10 V

2. CHECK HARNESS CONNECTOR BETWEEN
AUTO AMPLIFIER AND MODE DOOR MOTOR.
1) Disconnect auto amplifier and mode door motor
connector.
2) Measure resistance between auto amplifier and
mode door motor connector .

Connector fr Terminal/Specified resistance :
(i17) No. 3 - (HU2) No. 5/0 0
(i17) No. 4 - (HU2) No. 7/0 C1

a. Output voltage is produced only when mode door
motor is operating.
b. Since auto amplifier cyclically produces an output
of approximately 10 volts, analog circuit tester pointer
deflects between 0 and 5 volts.

O i om

O

a

C4-738
Fig . 257

3) Measure resistance between auto amplifier connec-
tor and body.

Connector ft Terminal/Specified resistance :
(i17) No. 3 - Body/1 Mid min .
(i17) No. 4 - Body/1 MQ min .

Fig. 258
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K: TROUBLE CODE (35) - Check intake door motor circuit .

CONTENT OF DIAGNOSIS :
35 : Open or short circuit

1 Check voltage at intake door motor's power ter-
minal.

OK

2 Check intake door motor .

OK

3 Check harness connector between auto amplifier
and intake door motor.

OK

Replace intake door motor .

TROUBLE SYMPTOM :
Inlet is not switched among FRESH, 20% FRESH and
RECIRC .

Not OK
Replace fuse or repair harness .

Not OK

Not OK

Repair auto amplifier terminal poor contact . (Replace
auto amplifier .)

Repair harness .

Intake door
actuator

IGN

o

BM9 BM2 896

BM9 09b ill

1 2 3 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
1 4 1S 16 1 7 910 1112 1314 9101112131415161718

B79 C11 1)

a : i17

b : i16

5z
FBI 11

Auto amp .
b

R

i16 ill

1 2 3 4 5 6 7 8 191 10 1 111213141S 6 1 7 J81
1 11 1 12 1 131 141 151 16 17 18 M1920 11 9 1 10 1 11 1213141-15R

C4-740E

Fig . 259
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1 . CHECK VOLTAGE AT INTAKE DOOR MOTOR'S
POWER TERMINAL.
1) Remove glove box .
2) Disconnect intake door motor connector.
3) Turn ignition switch to "ON".
4) Measure voltage between intake door motor con-
nector and body.

Connector fr Terminal/Specified voltage:
(BM9) No. 4 - Body/Battery voltage

Fig . 260

2. CHECK INTAKE DOOR MOTOR.
1) Remove auto amplifier.
2) Set to self-diagnosis mode "STEP [3)" .
3) Measure voltage between auto amplifier and body

Connector £r Terminal/Specified voltage :
(i16) No. 5- Body/

Display shows 45 (RECIRC) Approx. 5 V
EXCEPT 45 Approx . 0 V

(i16) No. 6 - Body/
Display shows 41 (20% FRESH) Approx. 5 V

EXCEPT 41 Approx . 0 V
(i16) No. 7 - Body/

Display shows 42.43.44 (FRESH) Approx. 5 V
EXCEPT 42.43.44 Approx . 0 V

Measure voltage 10 seconds after setting system to
"STEP [3]".

t-/g. Z61

3. CHECK HARNESS CONNECTOR BETWEEN
AUTO AMPLIFIER.
1) Disconnect auto amplifier and intake door motor
connector .
2) Measure resistance between auto amplifier and in-
take door motor connector .

Connector £r Terminal/Specified voltage:
(i16) 5 - (BM9) 6/0 C1
(i16) 6 - (BM9) 3/0 f2
(i16) 7 - (BM9) 2/0 f2
(06) 11 - (BM9) 1/0 C1

3) Measure resistance between auto amplifier connec-
tor and body.

Connector £r Terminal/Specified resistance:
(i16) 5 - Body/1 MQ min.
(i16) 6- Body/1 MQ min.
(i16) 7- Body/1 MSS, min.
(i16) 11 - Body/1 Mfg min.

t/9' . zuz
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1 2 . Troubleshooting Chart with Select Monitor
BASIC TROUBLESHOOTING CHART

1 . PROCEDURE FOR SELECT MONITOR
Connect select monitor to connector (1335) .
Applicable cartridge of select monitor : No. 498348500

1) Turn ignition switch to "ON" . SELECT SYSTEM
2) Turn select monitor power to "ON" . ERs: 0 A/C: 1

Pressing "1" and "ENT" will convert display to reed .

II YEAR (F00)
1991

Pressing "T" will convert display to reed .

T set (F01)
75 deg F

A: MODE 00 - AUTO AIR CONDITIONER -

Probable cause (item outside "specified date"

Error 1 Failure to communicate.
(Communication method cannot be verified
after power is ON.)

Error 2 I Failure of auto amplifier to identify commu-
nication

Check for poor connector contact, open circuit, etc.
o Use of improper cartridge

Improper cartridge selection
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B : MODE 01 - "Set" temperature (T set) -

CONDITION :
" Engine warming up after starting
" "Set" temperature continually switching from 18 to
32°C (65°F to 85°F) after operating A/C system in
AUTO mode .

* Probable cause (item outside

1 1 "Set' temperature is not displayed.

SPECIFICATION DATA :
Value determined by auto amplifier is indicated on
monitor display .

Faulty auto amplifier -> Replace .

C: MODE 02 - Total signal (To) -

CONDITION :
" Engine warming up completely after starting
" A/C system operating in AUTO mode .

SPECIFICATION DATA :
Check displayed values to ensure air flow, inlet and
outlet are controlled as indicated on "To" control
graph.

"To" refers to apparently controlled value.
"Set" temperature 18°C (65°F) (MAX COLD) - 68 deg F is indicated .
"Set" temperature 32°C (85°F) (MAX HOT) - 69 deg F is indicated .

Improper blower air discharge I Check fan control amplifier .

Check auto amplifier .

Improper inlet setting FRESH/RECIRC I ----~ Check intake door motor and linkage .

Check auto amplifier .

Improper outlet setting
VENT

BI/LEVEL
HEAT

Check air mix door motor and linkage .

Check auto amplifier .
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D: MODE 03 - In-vehicle sensor (T room) -

CONDITION : SPECIFICATION DATA :
" Engine warmed up completely Temperature close to areas around in-vehicle sensor
" System operating in AUTO mode should be indicated .

Probable cause (item outside "specified date") Indication : Open circuit - 20 deg F
Shorted circuit 117 deg F

Check duct between aspirator and in-vehicle sensor .
OK

Check as per trouble codes 11 and 21 .

CONDITION : SPECIFICATION DATA :
" Engine warmed up completely Temperature close to front bumper at ambient sensor
" System operating in AUTO mode should be indicated .

Probable cause (item outside "specified date") Indication : - 20 deg F (open circuit)
117 deg F (shorted circuit)

Check ambient sensor for accumulation of mud,
snow, etc .

OK
Check as per trouble codes 12 and 22 .
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F: MODE 05 - Evaporator sensor (T evp) -

CONDITION :
" Engine warmed up completely after starting
" A/C system operating in AUTO mode and compart-
ment temperature set to 18°C (65°F) [FULL COOL]
Press OFF switch .

Probable cause (item outside "specified date")

1 Check compressor operation.

OK

2 Check refrigerant gas amount.

OK

3 Check as per trouble codes 14 and 24 .

SPECIFICATION DATA :
When A/C system is OFF, evaporator sensor tempera-
ture close to ambient temperature should be indi-
cated.

Indication : -20 deg F (open circuit)
117 deg F (shorted circui

Not OK
Check magnet clutch circuit.

Not OK
Repair leaks and replenish refrigerant.

G: MODE 06 - Sunload sensor (Q sun) -

CONDITION :
" Engine warmed up completely after starting
" After operating A/C system in AUTO mode, place ve-

hicle in the sun.

Probable cause (item outside "specified date")

Check as per trouble codes 13 and 23 .

134

SPECIFICATION DATA:
Sensor operation differs according to weather and the
season.

Indication : 0 kcal (open circuit)
1,262 kcal (shorted circuit)

e If sunload sensor is checked indoors or in dark
places, "0" kcal will be indicated . To check sunload
sensor in such adverse conditions, use a lighted 100
watt bulb and move it close to the sensor .
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H: MODE 07 - Sunload sensor correction temperature (T sun) --

CONDITION :
" Engine warmed up completely after starts.
" After operating A/C system in AUTO mode, move ve-

hicle to place in direct sunlight.
" Turn ignition switch from OFF to ON.
" Monitor trouble codes F06 and F07 .

SPECIFICATION DATA :
"F06" value multiplied by 0.0083 is indicated .

T sun (F07)
(F06 x 0.0083) deg F

Probable cause (item outside "specified date") Indication : 0 deg F (open circuit)
13.77 deg F (short circuit)

Check as per trouble codes 13 and 23.

I : MODE 08 - Refrigerant temperature sensor (T ref) -

CONDITION :
" Engine warmed up completely after starting
" After operating A/C system in AUTO mode, set com-

partment temperature to 18°C (65°F) (MAX COLD) on
display .

Probable cause (item outside "specified date")

1 1 Check compressor operation .

OK

2 1 Check refrigerant amount .

OK

3 1 Check as per trouble codes 15 and 25 .

Not OK

Not OK

135

SPECIFICATION DATA:
Approximately 2.8°C (37°F) is indicated in MAX COLD
(with intake sensor circuit open).

Indication : -20 deg F (open circuit)
117 deg F (shorted circuit)

Check magnet clutch circuit.

Repair leaks .
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J : MODE 09 - Water temperature sensor (TW) -

CONDITION : SPECIFICATION DATA :

" Engine warmed up completely after starting Value slightly lower than engine coolant temperature

" A/C system operating in AUTO mode is indicated as temperature is measured at lower sec-
tion of heater core .

Probable cause (item outside "specified date") Indication : - 18 deg F (open circuit)
216 deg F (shorted circuit)

Check as per trouble codes 16 and 26 .

K: MODE 10 - Air mix door target position (AMR set) -

CONDITION : SPECIFICATION DATA :" Engine warmed up completely after starting Indication changes correspondingly with compartment" After operating A/C system in AUTO mode, switch
compartment "set" temperature from 18 to 32°C (65 to temperature setting from 18°C (65°F) (0%) to 32°C
85°F) . (85°F) (100%) .

(Reference)
" Air mix door target position is apparent value deter-

Probable cause (item outside "specified date") mined by target outlet air temperature.
" Determine mix door target position, taking into ac-
count actual air mix door data "F11" .

Data at 18°C (65°F) (MAX COLD) and/or 32°C (85°F)
(MAX HOT) are faulty 101. sensors using self-diagnosis function ..

L: MODE 11 - Actual air mix door position (AMR P) -

CONDITION :
" Engine warmed up completely after starting
" After operating A/C system in AUTO mode, switch
compartment "set" temperature from 18 to 32°C (65 to
85°F) .

Probable cause (item outside

1 1 Check air mix door motor linkage .

OK

2 1 Check as per trouble codes 31 and 33 .

SPECIFICATION DATA :
Indication changes correspondingly with compartment
temperature setting from 0% to 100% .

Not OK 0 Reps air

Not OK
k Repair or replace.
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M : MODE 12 - Mode door target value (MODE set) -

CONDITION :
Start engine .
Press VENT switch .

" Press DEF switch .

Probable cause (item outside "specified date")

Check actual mode door "F13" and outlet positions .

SPECIFICATION DATA :
" MODE set : 100% (mode door in VENT)
" MODE set : 0% (mode door in DEF)

(Reference
0 Check to determine mode door target value in relation

to actual mode door position using mode function
"F13" . If target value is outside specification data, auto
amplifier may be faulty .

N : MODE 13 - Actual mode door position (MODE pot) -

CONDITION :
Start engine.
Press VENT switch.

" Press DEF switch .

Probable cause (item outside "specified date")

I 1 I Check as per trouble codes 32 and 34 . I

OK

I Check and repair mode door motor linkage . I

SPECIFICATION DATA :
" MODE pot : 100% (mode door in VENT)
" MODE pot : 0% (mode door in DEF)

Repair harness/connector or replace mode door mo-
tor .

O: MODE 14 - Blower motor level (BLW) -

CONDITION : SPECIFICATION DATA :" Engine warmed up sufficiently 0 BLW : 4.0 V (FAN switch in LO)" While A/C system is in AUTO mode, manually change * BLW : 7.5 V (FAN switch in ME)blower fan speed from LO to ME and then to HI using a BLW : 12.5 V (FAN switch in HI)FAN switch.

Probable cause (item outside "specified date")

1 Measure voltage between blower motor termi-
nals at blower motor .
LO : approx . 4 V
ME : approx . 7.5 V
HI : approx . 12 V

OK

Faulty auto amplifier or control panel switch

See "Blower Motor Diagnosis" under "Troubleshoot-
ing Guide by Fault" .
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P: MODE 15 - Intake door position (Intake) -

SPECIFICATION DATA :
CONDITION :
a Self-dinnnneic mnda "CTFP vv, cat to rherk nirnirt

equipment . Control panel disp lay Select monitor display
Temperature set to 41 - 45 on control panel display 41 20% FRESH
using DEF switch. 42, 43, 44 FRESH

45 RECIRC

Probable cause (item outside "specified date")

Check as per trouble code 35 .

CONDITION : SPECIFICATION DATA :
" Self-diagnosis mode "STEP [3]" set to check output
equipment. Control panel display Select monitor display

" Temperature set to 41 - 45 on control panel display 41, 43, 44, 45 0.00 A
using DEF switch. 42 0.65 A

Probable cause (item outside "specified date")
Not OK

Install new auto amplifier and recheck. Faulty solenoid actuator or harness .

OK

Faulty auto amplifier

CONDITION : SPECIFICATION DATA :
" Engine warmed up completely Value outside 225% should be indicated .
" A/C system operating in AUTO mode

Probable cause (item outside

"255%" is indicated.

Not OK
Install new auto amplifier and recheck. Install new MPFI unit and recheck . Not OK

OK OK

Faulty auto amplifier

Faulty MPFI unit ~-J Faulty harness
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13 . Troubleshooting Guide by Fault
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Fuse 0 0 0 0 0 0
Harness and connector 0 0 0 0 0 0 0 0 0 0
GND (ground) 0 0 0 0
Auto amplifier 0 0 0 0 0 0 0 0 0 0
Air mix door motor (including 0 0 0 0P.B.R.)
Mode door motor (including P.B.R. 0
and linkage)
Intake door motor (including linkage) 0
Blower motor 0
Fan control amplifier 0
HI relay 0
OFF relay 0
A/C relay 0
Magnet clutch 0
Cooling fan motors (main and sub) 0
Fan relays (main and sub) 0
Sensors (in-vehicle, ambient, water
temperature, refrigerant, intake and 0 O
sunload)

l In-vehicle sensor duct (aspirator) 0
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