











DESCRIPTION—Auto Air Conditioner

2. System operation of outlet door control

Defroster door actuator

Vacuum
-
source

siv7([3 S/V6

System Operation (Outlet door control) (Cont’d)

Ventilator door actuator

Automatic amplifier

@

The outlet door is switched to HEAT, B/L, or
VENT at the positions already memorized in the
auto amplifier, corresponding to the ambient air
temperature and sunload.
Condition: Very fine in midsummer

{ Sunload: Approximately 0.768 kW

(660 kcal/h, 2,619 BTU/h)/m?
[0.0713 kW (61.3 kcal/h, 243.2 BTU/h)/sq ft] }

VENT
j !
B/L I
- +
| | |
I |
—_— HEAT [ ! |
| | | (FOOT + DEF) | ! |
[ l X ; ) L
—_— —t — T T
-1 -10 -9 10 12 14
(12) (14) (16) (50) (54) (57)
Ambient air temperature °C (°Fj
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Ambient Sunload
temperature sensor sensor
SHA2918B

The relationship between the ambient air tempera-
ture and outlet door is as shown below.

If the sunload increases, points (D and @ are
moved in parallel direction to the arrow by the
distance corresponding to the increase in sunload.

Condition: No sunload

. VENT
|
, B/L |
| | | |
| HEAT : ! I
[ | (FOOT +DEF) ' |
! i !
—_ . : | — L
-2 0 2 14 16 18
(28) (32) (36) {67) (61) (64)
« @ «
Ambient air temperature °C (°F)
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DESCRIPTION—Auto Air Conditioner

AIR FLOW VOLUME CONTROL

1.

Power transistor is added to the component parts
of air mix door control system,

Component parts

e Power transistor

Power transistor varies blower speed automatically
according to the signal from automatic amplifier.

Fan control amplifier

R . Intake box
{with power transistor)

Blower motor

SHA318B

Blower relay

Temperature
setting switch

To battery
| —

System Operation (Air flow volume control)

® )
@—JZ)’(SU\——‘

signal of
Sensors

ACC power source

2. System operation of air flow volume control

The auto amplifier computes signals from the
setting temperature switch and sensors that com-
pose the air mix door control, and sends the con-
trol signal voltage (V|N: 0.6 to 4 V) to the power
transistor.

The power transistor amplifies this control signal
voltage to change the voltage (VM) fed to the
motor terminals. Accordingly, the air flow is con-
trolled automatically. With the manual fan switch,
the voltage is fixed at 5.5V for LO, and at 12V for
HI position.

Output specification

15A (V)
r——- - 12
| Outputting control
| signal by signal of * 10 »
| sensor p ) _ /
sisto
| ower transis r Blower fan § 8 /
| motor -
! Lo L g 6 /
——
I Vin "’ O g //
| 0.6 -4V 3 5 4 l
:.f) i '
. 0 N
Automatic amplifier 4 06 1 2 3 4
o (V)
= 2
- - a Voltage of controlling signal (VIN) ~=
<
SHA3098B
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DESCRIPTION—Auto Air Conditioner

3. Specification of air flow volume control
{Automatic control)
e When "AUTO" switch is ON:

VENT mode

The air flow volume control voltage is determined
according to the difference between the objective
temperature at head level and the actual room
temperature at head level. This voltage varies
within the range of 5.5V to 12V,

The VM max is determined according to the
difference between the ambient temperature and
objective temperature, and this voltage varies
within the range of from 9V to 12V.

VENT

vm{v)

VM max

[ VM min |
| | | | cen

T T 1
-8 1(18) —1 (30} 01{32) 1 (34) 8 (46)
Objective temperature for heat — Head temperature

VM min voltage _ _ _ _ _ §5V

Specification of VM max

Vmiv)

Automatic control {No sunload)

VM max
12

|

—45 (—49) 0(32) 9148)

°C{F)

Ambient temperature — Objective temperature

SHA3108B

|B/L, HEAT mode |

The air flow volume control voltage is determined
according to the difference between the average
room temperature and-the objective temperature.
This voltage varies within the range of 6V to 12V.
The VM max varies within the range of 9V to 12V,
just like in the case of VENT.

System Operation (Air flow volume control) (Cont’'d)

When the DEMIST switch on the DEF switch is
ON, the VM min voltage is fixed at 8V. According-
ly, the control voltage varies within the range of
8V to 12V.

B/L HEAT
VMiV)

° VM max
3 12 4
M
2

1
o .
2 ° |
s } 851 Mmoo
s . clF)
8 | L ‘
2| -808  _1(30) 0(32) 1(34) 8 (46)
g Average room temperature — Objective temperature
3
< VM min voltage— — — — gV

— e

SHA311B

4. Compensation of air flow volume
when sunload exists

In order to compensate for a change in room tem-
perature depending on whether or not the sunload
exists, the air flow volume is corrected according
to the following diagram.

In VENT ............. VM min: 55to7V
Except VENT .. ........ VM min:6to 7V
(In both cases, the upper limit of compensation
is7V.)

VM max is the same as when no sunload
exists.

If the DEMIST switch is ON, compensation of air
flow volume by sunload does not occur.

o (0
VENT ... Fixed temperature of head CF)
— Head temperature
Except VENT ... Average room temperature
— Fixed temperature

All mode
VM{Vv)

° I VM max
o 2
< Sunload
S >
@
o P
z | Upper limit
5 ( of VM min
] No sunload vMmin | gy
<)
sl | t
é -8 (18) -11(30) 0(32) 1 (34) 8 (46)
e
2
<

SHA2928B
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DESCRIPTION—Auto Air Conditioner

CONTROL AT STARTING

1. Component parts

Water temperature switch is added to the compo-
nent parts of air mix door control system.

e \Water temperature switch

Water temperature switch
A \/

\
Water cock actuator __——""
O [ 1

SHA3128B

Specification

OFF ON
i
Y
25:3 40 {104)
{77:5)

— » Water temperature °C {°F)

SHA2938B

System Operation (Control at starting)

2. System operation of control at starting

e Curve (1) means that the coolant temperature
is below 40°C (104°F) and the room tempera-
ture at head level is lower than the objective
temperature by more than 5°C (9°F).
{(Example: When sunload does not exist in
winter)

e Curve @ means that the coolant temperature
is below 40°C (104°F) and the room tempera-
ture at foot level is only lower than the objec-
tive temperature,

{(Example: When sunload exists in winter)

e Curve (3 means that the room temperature at
head level is higher than the objective tempera-
ture by more than 5°C (9°F) and the room
temperature at foot level is also higher than the
objective temperature.

{The outlet door is controllied by the outlet
door control signal.)

e Curve ® means that the difference between
the objective temperature and actual room
temperature is less than 8°C {14°F).

In cases (D and @ when the voltage is higher than
6V, the outlet door is determined by the outlet
door control signal.

vm (V)

@ VM max is decided by [ambient
5 sec. temperature — objective temperature]
12
@
6 4 4
55 |5 VENT / Set HEAT
) Outlet temperature
4 of floor nozzle
Set DEF (30°C (86°F}]
Water temperature [40°C (104°F)]
0 —» Mode
SHA3138B
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DESCRIPTION—Auto Air Conditioner

System Operation (Compressor, water cock control and
compensation for ambient temperature)

COMPRESSOR CONTROL
e "“ECON’” mode: OFF
o Except for "ECON’ mode:

A/V10 ’ o

Ambient temperature Control
More than 0°C (32°F) ON
Less than 0°C (32°F) OFF
ACC battery
IGN battery Ambient
temperature
sensor
alc o GND
relay IJ
? Pressure switch
Automatic
amplifier
[:[] Compressor
SHA294B

WATER COCK CONTROL

When the ambient temperature is lower than the
objective temperature, the water cock is kept open,
In other cases, the water cock is opened or closed
at the position already memorized in the auto
amplifier corresponding to the opening angle of the
air mix door 1.

Closed

y

-

A/M door 1 angle
{Setting value}

SHA3148B

Water cock actuator F\
ACC battery
—®

11T

Y
Computation

of A/M Temperature
M setting
degree " switch
Vacuum tank Automatic signals of
amplifier Sensors
__I__
) SHA2958B

COMPENSATION FOR AMBIENT
TEMPERATURE

In the temperature control system, the head-level
and foot-level objective temperatures are compen-
sated for a change in the ambient temperature.

For example, when the setting temperature is 25°C
(77°F), and if the ambient temperature is 0°C
(32°F), the foot-level -objective temperature is
compensated to 30.5°C (87°F) and the head-level
objective temperature to 26.5°C (80°F). If the
ambient temperature is higher than 20°C (68°F),
the objective temperature at both levels is 26.5°C
(80°F).

Specification of objective temperature
[When the setting temperature is 25°C (77°F)]

Objective temperature

°C CF]
Objective A
temperature for 32
foot
~
.- 30.5 (87)
.30 0 (8611
Objective temperature \2\8'5 (83)
{average temperature) 28 82+ - >
26.5 (80) -°
Objective temperature 26 (79)- :
for head :
T T T T T

-20 -10 0 10 20 30 40
(—4) (14) (32) (50) (68) {(86) (104)

Ambient temperature [°C {°F)]

SHA3168B
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DESCRIPTION—Auto Air Conditioner

System Operation

(Function of
set TEMP. adjuster)

T ————

FUNCTION OF SET TEMP. ADJUSTER

TEMP. SET ADJUSTER changes the value of the
objective controlling temperature shown above,
according to the ambient temperature, to the next
value shown below.

T ——— ———————

Fixed temperature °C (°F)

-2 (-4) +2 (+4)
I @ 4
-1(-2) 0 +1 (+2)
+2 (+4) 32\/325 (91) —
~{90)7
N
30 (305 (87) .
(86)] Fixed temperature
28 \[ for feet
(82)7] |
___—2(—4)_og |26.5(80) =
(79)] I
l 24 24.5 (76) :
(75)] I Fixed temperature
: for head
T T

T T T L
~20 —-10 V] 10 20 30 40
(-4) (14) (32) (50) (68) (86) (104)
Ambient temperature °C (°F)

SHA296B
Fixed temperature °C (°F) 2 (I a)
20 @ +2 (+4)
-1 (-2) +1 (+2)
[~
\l 32
(90)7
-2(-4) 39 |305(87)
{86} Fixed temperature
for head
28 T
1
' I
— 42 (+4) — 26 A +
(79) \
24 —
(75)] | Fixed temperature ..
: for feet
r r r —t T T
-20 -10 0 10 20 30 40

(-4) (14) (32) (80) (68) (86} (104)
Ambient temperature °C (°F)
SHA2978B
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DESCRIPTION—Auto Air Conditioner

The self-diagnosis program is used to locate trouble
and is composed of the following two steps:
Step 1 Inspection of input system
Step2......... Inspection of output system

e Diagnosing check terminal
To change the system to the diagnosis mode,
short the check terminal located at the lower
portion of the cooling unit.

’

Check connector H
Inta

ke box

|
CHECK ! ineur JouTeuT| QTR T \
! Q o !
2 | o) Q
3 o) @)

SHA3168B

STEP 1 INSPECTION OF INPUT SYSTEM

The number of the part being checked and the
value detected by that part (whether that part is
disconnected or shorted) is displayed on the tem-
perature display section by the setting temperature
switch.

Displaying the item No. of input system with figure during

inspecting
©: 0 0__/
When rising [A_l HZ - 7
-
Changing input system — SET K SET
to inspect TEMP -
- Y g
When falling EV l c= ANE \
(15— 14 — 13) AME

Displaying with figure if detected value is reasonable or not

SHA317B

Function of Self-Diagnosis of Trouble

Displ
'splay Item of input signal Parts name

No.
Temperature of inside In-vehicle sensor {foot)

0 air temperature sensor
{foot)

1 Temperature of in-vehicle | In-vehicle sensor (head)
sensor (head)

9 Temperature of floor Floor duct temperature
outlet sensor

3 Temperature of ventilator | Ventilator duct
outlet temperature sensor

4 Temperature of defroster Defroster duct
outlet temperature sensor

5 Water temperature SW. Water temperature SW.
display ON-OFF

6 Sunload Sunload sensor

7 Width of objective Set temp. adjuster
temperature

8 Position of A/M door 2 P.B.R. 2

9 Position of A/M door 1 P.B.R. 1

10~ 15 | No meaning No meaning
STEP 2 INSPECTION OF OUTPUT SYSTEM
o Whether the parts of the output system are

-—

SRR REN

operating normally according to the predeter-
mined pattern can be checked by applying a
hand to the outlet door, observing the air flow
indicator, listening to the operating noise, or
by measuring the applied voltage.

Once the step 2 program starts, the following
six parts begin their operation sequentially,
moving between stroke ends or changing all
positions.

Operating parts

Air mix door 1 and air mix door 2 (same
motion)

QOutlet doors (All mode)

Intake door

Water cock

Compressor magnet clutch

Blower motor

HA-21



AIR FLOW AND COMPONENT LAYOUT —Auto A/C

Air Flow
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AIR FLOW AND COMPONENT LAYOUT —Auto A/C

Component Layout

SSSSSSS
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LOCATION OF VACUUM COMPONENTS —Auto A/C

Actuator (For defroster door 1)

Intake door actuator Actuator {For ventilator door)

Water cock Actuator (For floor -

(With vacuum actuator) \ door and defroster
< door 2)
\\\‘.
N DNy /S
. Y / Sh

AN 7?.;‘
w| ‘Y“_""“L—A‘:%“/E%ﬁlr:\ ‘:\\\\\
ST AT AV A
RSN
Power servo 1 ‘fé\‘&/@yiﬁ
{For air mix door 1) l)i_,g’ .
@f Solenoid
valve
bracket

Power servo 2
(For air mix
door 2)

Vacuum tank

Vacuum pump motor

SHA3418B
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A/C PERFORMANCE TEST (Auto)

TEST CONDITION

Testing must be performed as follows:
Vehicle location:
Ambient temperature
Doors:
Door window:
Hood:
SET TEMP. switch position:
Auto switch position:
Recirculation switch position:
FAN switch position
Engine speed:

Time required before starting testing after

air conditioner starts operating:

TEST READING

Recirculating-to-discharge air temperature table

Performance Chart

Indoors or in the shade (in a well ventilated place)
More than 14°C (57°F)

Closed '

Open

Open

Max. COLD

A/C {Ventilation mode)

RECIRC. ON

HI. ON

1,500 rpm

More than 10 minutes

Inside air {Recirculating air) at blower assembly inlet

Discharge air temperature at center ventilator

Relative humidity At temperature °C (°F)
% °c (°F)

20 (68) 3.0-5.0(37-41)
25 (77) 55-8.5(42-47)

50-70 30 (86) 10.0 - 13.5 (50 - 56)
35 (95) 14.7 - 18.4 (58 - 65)
40 (104) 19.5-23.2 (67 - 74)
20 (68) 50-7.0(41-45)
25 (77) 8.5-11.5{47-53)

70-90 30 (86) 13.5-17.0 (56 - 63)
35 (95) 18.4 - 21.8 (65 - 71)
40 (104) 23.2-26.8 (74 - 80)

HA-25



A/C PERFORMANCE TEST (Auto)/PIPING —Auto A/C

Ambient air temperature to compressor pressure table

Performance Chart

Ambient air
Low pressure {Suction side) High pressure (Discharge side)
Relative humidity Air temperature kPa (kg/cm?, psi) kPa (kg/cm?, psi)
% °C(°F)
20 (68) 59-98 (0.6 -1.0,9 - 14) 755 -892 (7.7 - 9.1, 109 - 129)
25 (77) 78-127 (0.8-1.3,11-18) 883 - 1,030 (9.0 - 10.5, 128 - 149)
50-70 30 (86) 98-157 (1.0- 1.6, 14 - 23) 1,010-1,187 (10.3- 12.1, 146 - 172)
35 (95) 118-186 (1.2-1.9,17 - 27) 1,138-1,334 (11.6 - 13.6, 165 - 193)
40 (104) 137-216 (1.4 -2.2,20 - 31) 1,295 - 1,510 (13.2 - 15.4, 188 - 219)
20 (68) 98-137(1.0- 1.4, 14 - 20) 883 -1,020 (9.0 - 10.4, 128 - 148)
25 (77) 127 -177 (1.3- 1.8, 18 - 26) 1,030-1,177 (10.5-12.0, 149 - 171)
70-90 30 (86) 157 - 216 (1.6 - 2.2, 23 - 31) 1,187 - 1,344 (12.1- 13.7, 172 - 195)
35 (95) 186 - 255 (1.9 - 2.6, 27 - 37) 1,334 - 1,530 (13.6 - 15.6, 193 - 222)
40 {104) 216-304 (2.2 - 3.1, 31 - 44) 1,510 - 1,736 (15.4 - 17.7, 219 - 252)

a. The pressure will change in the following
manner with changes in conditions:

e When blower speed is low, discharge pressure
will drop.

e When the relative humidity of intake air is low,
discharge pressure will drop.

Refrigerant Lines—Cooling Unit

b. The temperature will change in the following
manner with changes in conditions:
When the ambient air temperature is low, the
outlet air temperature will become low.

e Refrigerant lines for auto A/C are the same as for manual A/C.

Expansion valve

Cooling unit

-m_gls
A,

10-12

(10 1.2,7-9)
10 20
(1.0-2.0,7-14)
7.4-9.8

0] 25-34

(0.25 - 0.35, 1.8 - 2.5)

Suction throttle valve

OE

N-m (kg-m, ft-Ib)

Super heat switch

(0.75-1.0,5.4-7.2)

SHA281B
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A/C ELECTRICAL CIRCUIT (Auto)

Schematic
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A/C ELECTRICAL CIRCUIT (Auto)

Wiring Diagram

ASPIRATOR
FAN

CONDENSER
BULB CHECK FAN MOTOR COMPRESSOR VACUUM IN-
Y RELAY
RELA=' RELQI REL‘A__V, PU'Z Et (Engine room harness} (Main harness) ;/EE:SI(C);E
@] {Head)
; SIERICICEICIE I .
g £z 0% 9L la z2 m E
mm"%% S @ >§ >x Zw S5 >4 2
t) S TR
T i
]
i 2
=l
L— v {] LOW-
v PRESSURE
To alternator Y/R{LT SWITCH

WATER COCK AIR
VALVE {Vacuum tank)

s
Crvie

PRESSURE SWITCH
{Vacuum tank)

[ 00

VACUUM PUMP

Sivo

®

v/icCCm CD-Y/G @ur
/G@ @V/G
®

E.F.i. CONTROL UNIT

AIE

BODY
GROUND

'

To injector
blower timer

To ittumination
control system

><—®V/G rJ;GIL

Ad

BODY GROUND

—e{39,
% { vido
FE&LB
T ur-CH |

MOTOR -
> 2
@39 @MC © ©:
-, <
w
CONDENSER ENGINE b w

FAN MOTOR GROUND )

8/R(O [eos
B | -

@D

(Engine room harness)

=
ELIR )
{] L8 {Z
)

TC
° ¢ o, 2o @
= < Q > -]
> > > 53 (EFa (Main harness)
Q D @g CCD harness)
i
AMBIENT TEMP } $ ¢——=8
SENSOR m E : 8/R
(Main harness)
éuw = 1 N WATER
L COMPRESSOR - | F..CD.  LAA. TEMPERATURE
MAGNET CLUTCH | SOLENOID UNIT SWITCH
INJECTOR F.I.C.D. SOLENOID
BLOWER BODY
SENSOR GROUND
gg[c’):mo e To A.S.C.D. main switch -
| {Via diode)
_L«I} 8
- @ {Main harness)
) BLOWER RELAY
I W/G
D) ‘Tiy,s TA G
@ s (€ - s I
o 2 w
1 )
@19 ® L Refer 1o POWER
G2 £ EEQE € toAl- SUPPLY in EL
E l_ section,
: 10A L
YIG TCI-V/G 1 3 IGNITION SWITCH
) ACC or ON
{Engine room harness) {Main harness) @ 0
@ o — o IGNITION SWITCH
L75a — ON or START
54| 10 A
& : Turbocharged models

@ : Non-turbocharged models

@ :

Turbocharged models equipped with A.5.C.D. system

] BATTERY

FUSE BLOCK W
wi/a
W/R

wW/G
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A/C ELECTRICAL COMPONENTS (Auto)

Inspection

IN-VEHICLE SENSOR AT HEAD OR FOOT
(with aspirator fan)

e For aspirator fan, check the air flow when
applying the voltage.

e For thermistor detecting temperature, refer to
"“SELF — DIAGNOSING SYSTEM OF
TROUBLE"” and ‘“DESCRIPTION — AUTO
A/C”. [System Operation (Air mix door
control}].

WATER TEMPERATURE SWITCH

1. Disconnect vacuum hose and two heater hoses
and harness connector.

2. Dip the water cock assembly in a container
filled with cold water and increase the tempera-
ture of the water. The switch should turn
"“ON".

Refer to DESCRIPTION — AUTO “A/C”
[System operation (Control at starting)] .

NOTICE

e Do not separate the switch from the water
cock assembly.

SUNLOAD SENSOR

e Check the operation of the pointer of the
micro-ammeter when pointing the flashlight
toward the sensor and turning it off and on.
Refer to DESCRIPTION — AUTO "“A/C”
[System operation (Air mix door control}].
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LOCATION OF A/C ELECTRICAL COMPONENTS (Auto)

Thermo control amplifier

Condenser fan
" motor relay
~— Compressor relay

[

Super heat timer

Vacuum pump relay

- re
— Lo_w pressu
switch

Receiver
drier

Foot temperature
sensor

Fan control amplifier
PB.R.2

.....

Solenoid

PB.R.1 valve bracket

Vacuum tank

L Vacuum pump
(With motor)

Water
temperature switch —

ACC relay

Blower relay

«

By
cock actuator
oo

e

Vacuum pump
motor

Bumper

Ambient temperature
sensor

Turbocharged model Non-turbocharged model
= :” F.1.C.D.
i

solenoid

SHA3428B
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SELF-DIAGNOSING SYSTEM OF TROUBLE

CHECKING PROCEDURES FOR INPUT

SIGNALS

1. Short-circuit terminals
(Terminals are located under the cooling unit.)

No.

Inspection of Input System

1 and No. 3

2. Turn the ignition to “ACC" position and press
the “ECON/AC"’ button once.

3. Set data number by tuning set temp. button.
Read figures indicated on “AMB’’ indicator.

ONTAY T]nDaD,[‘_‘]’@ll_: e |
Check connector '
Intake box | s
When advancing @
?’T‘E%’( INPUT [OUTPUT C;S;’EJT 0-1-2)
! Q Q e
2 ] o] Q
[ 3 o Q When returning
9-8-17)
SHA343B SHA3448B
Step No. | Checking item "“SET” Display “"AMB"’

) FOOT TEMP. OK — If close to actual inside vehicle
1-0 SENSOR 0 Foot temp. temperature

HEAD TEMP.
1-1 SENSOR 1 Head temp.

Floor duct
-2 2 Floor duct temp.

temp. sensor P 2 (=17)*: Open sensor

181 {83)™: Shorted sensor

1-3 Vent duct 3 Vent. duct temp. )

temp. sensor

DEF. duct
-4 temp. sensor 4 DEF duct temp.

W 2 (=17)%: If the water temperature is less
15 qteLtemp. 5 Water temp. level ., than 104°F (40°C). ,

switc 181 (83)™: If the water temperature is greater

than 104°F (40°C)

1-6 Sunload 6 Sunload level Receives sunshine and numbers change, it is

sensor {Zc/16, kcal/m?hr) 0O.K. Varies [32 to 104 (0 to 40)]

Setting temp. 32 (0): Indicates there is 0°F (0°C) difference

difference between upper and lgwer sensors.
1-7 between 7 - 90 (32): Indicates there is 3.6 F (2 C) difference

Foot and between upper and Icgwer sensors.

Head 147 (64): Indicates there is 7.0 F (4 C) difference

ea between upper and fower sensors.
Feedback
. i L Difference between full cool - full hot:

- tent 8 P f A o
-8 potentio osition of air mix door (2) More than 40°F {10°C) [Standard value 68°F

{lower) o

(20°C)]

Feedchk Refer to Inspection of Qutput System
1-9 potentio 9 Position of air mix door (1) (Step No. 0-1)

{Upper)

10~ 15 Meaningless

*Figures in |

) indicate degrees centigrade.
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SELF-DIAGNOSING SYSTEM OF TROUBLE

Inspection of Ambient

Inspection of Output System _

Temperature Sensor

Turn the ignition to “ACC" position.

Read figures indicated on ““ABM” indicator.
OK — Reasonable ambient temperature
—56 (—49)* : Open sensor

181 (83)  :Shorted sensor

*Figuresin ( ) indicate degrees centigrade.

CHECKING PROCEDURES FOR OPERATION
OF ACTUATORS

1. Short-circuit terminals No. 1, No. 2 and No. 3.

Intake box

INPUT |

OuTPUT

CHECK

TTem | 'NPUT JOUTPUT

! Q Q Q
2 | o [ ©Q
- 3 o) fe)

SHA345B

2, Start the engine and press the “ECON/AC"”
button.

3. Check that output parts operate smoothly
using the following table.

e The way to make sure of the operation of
actuators.

1) By digital indicator [DATA No.| |DATA]

2) By A/CON operation indicator.

= #®
[ el )
= (][

SHA346B

e How to read display in inspection chart.

| ) Indicates that indicator is
I { O } o illuminated in list of
D checking items.

Indicates lamp is on (not
included in list of
checking items).

3) By feeling. (air velocity or temperature at
ventilator grilles.)
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SELF-DIAGNOSING SYSTEM OF TROUBLE

Inspection of Output System (Cont’d)

i E
Step Checking Procedures of confirming operation Time (SEC)
No. item ' 9 0 4 8 12 16
| L l | |
i ! T I
® Read the position of feedback potentio Full | ;' : H
(1-9 steps) Hot | ! \
|
Air mix Full | l :
- 1
door 1 Cool : | X f
(Upper) I |
Obijective display value 104 86" 68
(40) (30) (20)
0-1 T T i
] 1
® Read the position of feedback potentio Full | ;' ! :
(1-8 steps) Hot : Ty | !
Air mix Full : | !
door 2 Cool ! ! I I
{Lower) ‘ ‘ L
* 6" 68"
Obijective display value :‘?3) ?30) (20)
16 (SEC)
® Air conditioner operation indicator DEF. > 20 2;4 2i8 3-2
® Touch with each outlet by hand. VENT. : :
|
B/L | !
0-2 QOutlet DEMIST A ‘I ! |
1 !
oEw | oEe (eEp [Of
Display oo OO O | O
ocED oEw mD.‘m
36 4 44
® Air conditioner operation indicator REC 32 | |0 I
) . . |
® | ook at the intake door spring Partial \ |
Intak REC. I |
0-3 ntake Fresh airT X - \
door | I 1
[ ] ) @D
Display () (=) 7 O C|ERE
DEo - [y
48 52 56 - 60 64
® Air conditioner operation indicator ON + ' =' i :
® Look at the water cock and touch with ! : |
the diaphragm of cock. l 1 I |
Water OFF ! ~+ |
0-4 ! | ! !
cock I I ] |
. B S BEO| | OE|D
Display Ogar Oar OBR® | DB
| [ | | i (W i |
64 68 72 76 80
® Air conditioner operation indicator ON '
® | ook at the magnet clutch.
05 Compressor OFF
clutch
Display ("REC" "“DEF”’)
® Ajr conditioner operation indicator 12 (V)
® Touch with each outlet by hand. 8
® Measure the applied voltage of motor. 4
06 Blower
motor OFF

D, — > (3 -, — D, ()
Display OO OO0 OO | 4aoao
-, (> O (I -, [ = (g

*Figures in { ) indicate degrees centigrade SHA347B
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TROUBLE DIAGNOSES—Auto Air Conditioner

CONTENTS

inside air is not recirculated when REC button is pressed during auto A/C or ECON mode ... ...
Air is not flowing from DEF when DEF mode switchispressed ..........................
Outside air is not drawn in when DEF mode switchispressed ....... ... ... ... ...
Air discharge from DEF and foot position does not occur simultaneously when DEMIST

mode sSWITCh I8 Pressed . .. vttt i e e e e
Discharging air flow outlet and display donotcoincide . ......... ... ... ... ... ... ... ...,
Inside air recirculation is continued for more than 10 minutes when REC button is pressed

once during AUTO A/C Mode ... i e e e e e
EMERGENCY mode is not set up even when EMERGENCY buttonis pressed ...............
Full hot is not attained even when EMERGENCY buttonispressed .......................
Does not blow out in DEF mode, but blows out in other mode when cooling water

temperature is low and interior temperature is lower than set temperature . .................
When the SET TEMP. lever is moved from F/COOL to F/HOT, air temperature from

outlets does not change, or else it becomes either FULL HOT or FULL COOL in

the AUTO A/Cmodeor ECON mode . ... ... e
Does not control when fan isdesignated Hl or LO .. ... o i i e
Temperature difference between the upper and lower sections of the vehicle interior does

not change even when SET TEMP ADJUSTER knob is rotated in the AUTO mode ...........
Indicator lamp for refrigerant gas snortage is ON during rapid acceleration, or when

changing air conditioner mode from AUTO air

or Indicator lamp for refrigerant gas shortage is ON even though amount of refrigerant

GAS 1S AP PIOPIIATE L v it it et e e e e e
A long time is needed before air conditioner reaches a steady state when in the AUTO

A/C mode as fan speed is slow even when temperature difference between set and

interior temperatures is large

Fan speed does not reduce even when interior temperature approaches set temperature

INAUTO A/C MoOde . oo e e e e e e e e e
Discharging air temperature changes, but indicator set temperature value does not

change when the set temperature isvaried ... ... ... . i e
Discharging air flow does not change under low air flow level even when sunload

on the sunload sensor is greatly changed . ...... ... . . ... . . i
Cooling is insufficient during auto air conditioning ... ... ... . i
Air is not discharged, or its volume is insufficient . ... ... ... .. .. . . e

@®Q @ ®OEO

® G @

&

@ ©

®
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TROUBLE DIAGNOSES—Auto Air Conditioner

@ ‘ Inside air is not recirculated when REC button is pressed during auto A/C or ECON mode.

|

Are indicator and display lamps ON?

O.K. I N.G.
Is vacuum fed? I Control unit is defective. J
N.G. | OK.
Vacuum hose Check continuity of individual wire harnesses. ‘
check
N.G. | O.K.
Harness system repair [ Check signais from control unit.
and replace
O.K. | N.G.
[O-3]* step check (intake door Controt unit
control solenoid valve check) is defective.
O.K. N.G.
l !
v v
Actuator énd linkage Exchange solenoid
are defective. valve.
*Refer to SELF-DIAGNOSING SYSTEM OF TROUBLE (Output system),
@ | Air is not flowing from DEF when DEF mode switch is pressed.
Air indicator and display tamp ON?
O.K. ‘ N.G.
Is DEF mode set up after disconnecting Control unit
the vacuum hose and releasing it in is defective.
the atmosphere?
N.G. ‘ O.K.
Check and ] Check continuity of individual wire harness. |

replace linkage

system. N.G. 0.K.

l Check signals from control unitJ

N.G. | O.K.
Control unit Replace
is defective. solenoid valve.
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TROUBLE DIAGNOSES—Auto Air Conditioner

@ “ Outside air is not drawn in when DEF mode switch is pressed.

No

y

Does display show outside air is being drawn in?

T ves

-

Contraol unit
is defective.

!

Is outside air drawn in when vacuum hose is
disconnected and opened to the atmosphere?

Yes l No

Check continuity of individual Linkage and
harnesses. actuator are
defective,
0.K. [ N.G.

v

N.G.

N ok,

zfzctive.

Control unit
is dzf
1

1
' !
| 1
1

1
!
: |
1
: :
i

1
1
: ' :
1
! Check signals from control unit, ‘ :
1
1 1
) 1
' Z
i
1 1
' :
1
' 1
|
1
1

Y
Replace
oo v

sotenoid velve,

Air discharge from DEF and foot position does not occur simultaneously when DEMIST mode switch is pressed.

N.G.

I
1. [O-2]* step checﬂ

|

[

Is display normal?

|

[ Control unit is defec!ivﬂ

N.G. ] 0.K.

A v
Control unit Same as check when discharging air flow outlet
is defective, and display not coincide.

*Refer to SELF-DIAGNOSING SYSTEM OF TROUBLE {Output system).
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TROUBLE DIAGNOSES—Auto Air Conditioner

® [ Discharging air flow outlet and display do not coincide.

0O.K.

N.G.

v

v

Check harnesses between control Vacuum hose check —l

unit and solenoid valve,

N.G.

] O.K.

L

l

| Repair and replace. ‘ Check signals from

N.G.

control unit.

O.K.

l If N.G.

N.G.

l

Linkage system check

O.K.

Solenoid valve is defective.

!

Control unit
is defective.
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TROUBLE DIAGNOSES—Auto Air Conditioner

Inside air recirculation is continued for more than 10 minutes when REC button is pressed once during AUTO A/C mode. ”

l

‘7 Set SET TEMP to FULL HOT and press REC button in AUTO A/C mode.J

il

Released in 10 minutes. l l Does not release.

r Press REC button again.
REC hold REC release l

I Is indicator lamp ON?J Control unit
is defective.

Contro! unit
is defective.

Replace harness
and sensor.

——| Trouble diagnosis when only REC is set up.

- 1
P
| 1
| Lamp ONl l Lamp OFF :
!

1
: Control unit Is display showing 1
! is defective. internal air recirculation? '
X |
| 1 '
) 1
) . . ]
| Not displayed vr ‘ l Displayed :
1
! The rest is the same as [1-1] * check :
; | logic in frame for 3, . | i
! 0.K.
) ' N.G.
]
. [ l
1
: (1-3]* check Replace harness
1 and sensor.
]
\ N.G. | Q.K.
]
| [ I
I
1
]
]
1
]
1
]
1
]
1
i

)
i
1
1
)
|
1
)
l
t
1
i

v v 1
)
\
1
)
i
)
)
i
1
1

1

*Refer to SELF-DIAGNOSING SYSTEM OF TROUBLE (Input system).
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TROUBLE DIAGNOSES—Auto Air Conditioner

!

@ is not attained.)

EMERGENCY mode is not set up even when EMERGENCY button is pressed. (Does not blow out from defroster, and full hot

N.G.

v

Do all liguid crystal displays on control panel dim and go out? W

Yes No
[ |
v v
Fan does Check individual
not rotate. EMERGENCY relays.
a.K. N.G.
J |
v
Check continuity of harness.
O.K. | N.G.
v v
Control unit Replace and
is defective. repair harness.
Full hot is not attained even when EMERGENCY button is pressed.q
Is power fed to emergency solenoid valve?
No [ Yes
h 4

Valve check

0.K.

[

O.K.

v
Check.emergency check valve.—‘

|

Repair and replace harness.

N.G.

[
4

Check linkage
system.

l

v
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TROUBLE DIAGNOSES—Auto Air Conditioner

Does not blow out in DEF mode, but blows out in other
mode when cooling water temperature is low and interior
temperature is lower than set temperature,

[

v

{LO HI select switch is OFF.) ]

!

[1-5] * check [When water temperature is above and below 40°C {104°F).)

0O.K.

N.G.

v

Do discharge outlet and
display coincide?

0.K.

N.G.

!

[1-01* and {1-1}*

!

\

Check individual water
temperature switches.

N.G.

{

Self-diagnosis

of output system

Replace water
temperature switch,

Repair. Control unit
is defective.

v

checks
NG, | ok
v '
v
Sensor Control unit
check is defective.
N.G. O.K.

[

v
O.K.

Perform same work as
that required by
diagnosis of discharging
air flow outlet and
display not coinciding.

N.G.

!

Control unit
is defective,

'

“Refer to SELF-DIAGNOSING SYSTEM OF TROUBLE (Input system).
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TROUBLE DIAGNOSES—Auto Air Conditioner

When the SET TEMP, lever is moved from F/COOL to F/HOT, air temperature from outiets does not change, or else it becomes
either FULL HOT or FULL COOL in the AUTO A/C mode or ECON mode.

FCheck operation of asp. fan.

0.K | N.G.
v
Check condition of [1-9] *1 at [O-1] "2, ‘ | Replace in-vehicle sensor.
OK. ¢ | —~v N.G.
Check operation of water | Check vacuum line, |
cock at [0-4] 2. OK [ N.G.
N.G. [ O.K. ¥ ¥
v v \ Check A/M door control harness. |
Check ‘ Check [1-1] *1 and [1-3] *1. I
harness. l OK.y — ¥ N.G.
.G. .
NG ¢ Check solenoid Repair or
Check harness. valve, replace
0.K. N.G. harness.
v v
Replace Replace
sensor. harness.
0.K.
4
VComrol emits normal signal? I
N.G. v ! ¥ 0.K.
Faulty heating Faulty
unit, contro’.
0.K. | N.G.
v .4
Check water cock solenoid valve. ‘ Repair or replace harness.
|
N.G. ¥ v O-K.
Replace solenoid valve. Replace
water cock,
N.G. 0.K.
v v
Replace sotenoid valve, Check actuator/
link.
OK. ¢ ! + N.G.
Check PBR. Faulty actuator
N.G link.
OK. ¢ NG

Faulty Replace PBR.
control.

*1 Refer to SELF-DIAGNOSING SYSTEM OF TROUBLE ({input system).
*2 Refer to SELF-DIAGNOSING SYSTEM OF TROUBLE (Qutput system).
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TROUBLE DIAGNOSES—Auto Air Conditioner

N.G.

F)oes not control when fan is designated H! or LO.—l

'

Check floor motor fan
control in [O-6]*.

Fan does not rotate.

1

Fan rotates.

:

N.G.

O.K.

0.K
I
v

N.G.

v

Check output
from control
unit.

|

O.K.

r

Control unit
is defective.

v

Fan control
is defective.

{

Repair or
replace.

-

Check controt signals
from control unit.

N.G. | oK.

y }
Control unit Fan controf
is defective. amplifier is

defective.

*Refer to SELF-OIAGNOSING SYSTEM OF TROUBLE (Output system).
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TROUBLE DIAGNOSES—Auto Air Conditioner

Temperature difference between the upper and lower sections of the vehicle interior does not change even when SET TEMP
ADJUSTER knob is rotated in the AUTO mode.

Set Step [1-7] * of SELF-DIAGNOSIS mode.

'

Check that AMB display shows the following values while rotating SET TEMP ADJUSTER.
When rotated fully to the left  : 147 (64)
Neutral position : 90 (32)
When rotated fully to the right : 32 (0)
O.K.l L N.G.
Release SELF-DIAGNOSIS mode. | Control unit malfunction ‘

1 ¥
¢

Read ambient temperature (Ta)
on display of control unit.

When Ta<14°C (57° F) and without sunload l When Ta>18°C (64° F), or when sunload is high

v 3

Check al! steps {I-0 ~ 1-9] * Ventilator discharging air only, and a temperature difference
of input system and all between the upper and lower sections of the vehicle interior
steps of output system in ‘ hardly occurs.

SELF-DIAGNOSIS mode.

| '

LO'K' N'Gl ‘ Normal operation ‘
SET TEMP ADJUSTER Perform trouble diagnosis
knob or POTENTIOM- of functional malfunction
ETER is faulty. system,

|

Dismount and replace control
switch assembly of control unit.

*Refer to SELF-DIAGNOSING SYSTEM OF TROUBLE tlnput system).
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TROUBLE DIAGNOSES—Auto Air Conditioner

Indicator lamp for refrigerant gas shortage is ON during rapid acceleration, or when changing air conditioner mode from
AUTO air.

@ or

| Indicator lamp for refrigerant gas shortage is ON even though amount of refrigerant gas is appropriate.

Are other indicator lamps aiso ON?

Lamp OFF | Lamp ON
Is refrigerant Alternator charging
gas leaking? is insufficient.
N.G. | O.K.
l—Repair leak location, replace parts. ‘ I Is SUPERHEAT switch normal?
O.K. I N.G.

Is timer normal? Replace part.

N.G. O.K.

T I S
Replace part. Air conditioner

harness check

N.G. O.K.

{ v
Repair harness, Control unit
replace parts. is defective.
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TROUBLE DIAGNOSES—Auto Air Conditioner

A long time is needed befare air conditioner reaches a steady state when in the AUTO A/C mode as fan speed is slow even when
temperature difference between set and interior temperatures is large.

AL}
Fan speed does not reduce even when interior temperature approaches set temperature in AUTO A/C mode.
Ivi
[ Check if ASP FAN is rotating with {GN ON. I
O.K. N.G.
[1-01* and [I-1] * check
N.G. O.K.
I v
Check individual Check control signals
sensors, from control unit.
0.K. 0.K. [ N.G.
]
v v !
Replace Harness is Fan control Control unit
sensor. defective. amplifier is defective.
is defective.
*Refer to SELF-DIAGNOSING SYSTEM OF TROUBLE (lInput system).
{5 Discharging air temperature changes, but indicator set temperature value does not change when the set temperature is varied.

[ Drive system of liquid crystal display is faulty.

rReplace control unit.J
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TROUBLE DIAGNOSES—Auto Air Conditioner

‘ Discharging air flow does not change under low air flow level even when sunioad on the sunload sensor is greatly changed.

|

{1-6] * step check (ls input signal indication correct?}

N.G. | O.K.
|7Check sunload sensor. ‘ Check if discharging air flow can be fixed at Hl or LO.
- (By visual examination
O.K. | N.G. and by electrical O.K. | N.G.
l characteristic check) [ |
v v
Check continuity of Replace sensor. Control unit Same as failure
harness and socket. malfunction diagnosis item
N.G. O.K. v
]
I v Replace.
Repair or Replace
replace control
harness unit.
and socket.

*Refer to SELF-DIAGNOSING SYSTEM OF TROUBLE (Input system).
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TROUBLE DIAGNOSES—Auto Air Conditioner

| Cooling is insufficient during auto air conditioning.

v

Fan: Hi, AUTO A/C Mode
Intake Switch: REC fixed
Temp Dial Full cool
v
Air volume check J
Insufficient I O.K.
v

Fan motor check items

| Refrigerant leak warning check J

[ Lamp ON

Lamp OFF v

Clutch operation

v

Leak location check,
refrigerant level check

check
N.G. T O.K.
v v
Clutch Compressor rotation
system check
trouble N.G. I O.K.
{broken v v
wire, Clutch slip, defective Site gtass foam
etc.) clearance, belt slip, check
compressor stuck.
No foam |
v

Discharging air flow temperature (self-diagnosis input system)

Refrigerant pressure check (high and low pressures)

Foamed
v

e Refrigerant level
check
¢ leak check

A

J

Both discharging air flow temperature
and pressure are N.G,

Pressure is O.K., discharging air flow
temperature is N.G.

v

v

Refrigerant cycle composition parts

Duct air leakage, heat insulation status
check, air flow check

v

Present O.K., discharging air flow
temperature O.K.

L2

Control problem during auto air
conditioning

check
N.G. | O.K.
[ Repair or replace. I Self-diagnosis of
input and output system
'
v v v v v Y
[ CondenserJ ‘ Expansion valve Liquid Evaporator S.T.V Refrigerant Compressor
tank level is not gasket and
proper. valve defective
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TROUBLE DIAGNOSES—Auto Air Conditioner

| Air is not discharged, or its volume is insufficient.

l

Mode: ECON
Fan : HI

!

FCheck if fan rotation sound is audible. J

Inaudible | Audible

' v

Check wire harness for loose socket terminals, l Check for obstacle in intake grille, ~
blown fuses, etc.

No ‘ Yes
! !
Output system self-diagnosis:

Check steps discharging air flow outlet change,
blower voltage change.
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