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DESCRIPTION—Auto Air Conditioner

The vehicle sensors are installed at head level
and foot level, in order 10 maintain the tem-
peratures of both positions at the optimum
levels.

When starting the engine in cold season, the
system immediately operates in the defroster
mode until the coolant temperature rises,
thereby preventing fogging on the windshield.
As the coclant temperature rises high enough
to use the heater, the outlet door is automati-
cally switched to the foot level for starting the
heating operation. The system begins to con-
trol the air flow automatically as the outlet air
temperature reaches the optimum level.

When the DEF switch is ON, the air flow is
automatically set 1o the ‘“HI”’ position. How-
ever, the air flow can also be switched 1o “LO"’
by setting the manual switch to “LO" paosition.
The objective temperature fine control switch
(Set temp. adjuster) has been adopted. This
switch permits adjustment of the upper objec-
tive temperature and the lower objective tem-
perature within the range of £2°C {+3.6° F},
The manual DEF switch has been adopted so
that the system can be fixed in the available
mode for driving (DEF mode} even when
trouble occurs in the control function.

The control unit display section (digital dis-
play and air flow indicator} is utilized for self-
diagnosing each sensor and actuator.

The proportional integral control system newly
adopted in the temperature control system pro-
vides quick and accurate response without
generation of steady-state error during stabiliz-
ed operation.

Features

Upper ar flow
%
e
\_//
Lower air flow

VENT

VENT DOOR
AIMIX DOOR 1
HEATER UNIT \
COOLING UNIT ‘\
1! Pl Vs
DEF DEF
I soor 7

FLOOR
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INTAKE DOOR r
A/MIX DOOR 2 A \
(LOWER]  FLOOR DOOR—:
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DESCRIPTION—Auto Air Conditioner

Refrigeration Cycle

Qutside air

.

Condenser

Safety valve
Discharges refrigerant to atmosphere

at pressures above approx. 3,727 kPa

[38 kg/cm?, 640 psi).
The valve cannot be reused. (Does
not this valve reset itself).

777 High-pressure NN |T0V\f-pressure
gas liquid
‘\ m High-pressure ™ Low-pressure
- hguid gas
-,

Recirculation air
H

Low-pressure switch

Receiver drier

Turns OFF at pressures below 196 kPa
(2 kglem?, 28 psi) cutting compressar

pawer supply.

Expansion valve

Delvers sprayed retrigerant to the
evaporatar to facilitate refrigerant
evaporation and controls the amoum
of refrigerant passing the anfice

—

—7

Blower motor

Suction throttle valve
Controls the avaporating
pressure and prevents the
formation of the frost,

SHA2768
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DESCRIPTION—Auto Air Conditioner

Function of the Switches on Control Uni
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DESCRIPTION—Auto Air Conditioner

Basic Control Function and Control Switches
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DESCRIPTION—Auto Air Conditioner

Display of the Air Flow Indicator

Defroster
%/p \Jemilalor
Qutside air F
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Expansion A

valve
When
COMPressor ... lights
5 ON
. lights
When ambient When flowing from defroster ... lights
air enters .. lights D Al
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Refrigarant leak a When flowing from ventilator ... hghts
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: ENHIND

i
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DESCRIPTION—Auto Air Conditioner

Control System

SENSOR & SWITCH LOCATION

Sunioad sensor
QOuct temperature sensor (Def.}

Duct temperaturs sensor (Vent.)

Duct temperature sensor (Floor)
In-vahicle spnsor (Head)

Super heat switch
Water temperature swiich

) \_/
\— In-vehicle sensor

Ambient [Foot)
MPerature sensor
Temnparatur SHA3378

Potentio Bajance Revstar 2 [P.B.R. 2)

Potentic Balance Resistor 1 {P B.R. 1)
L
Comp. mag. cluich
Temp. set buttan O—— p. meg. Sute |

. Fan motor
Set temp, adjuster O_W__H

1 Fan control unit

Sunioad seasor O—

Sol. valve

ftoat) H @ Vacuurn
BCIVATOr

Invehicle  ——

sensar
{head) | Qr——ws——pn] —(@——-— Power SBrva -

CONTROL

Water temp. switch | (O———pd UNIT \._@___» o Floor door
IMICRO- Power servo Air mix dogr

1.

Intake doar

Venuiawar door
Aur mix door

Ventilator door
Defrostar door

COM.}
Ambient temp. sensor | Q——————ga] @ |  vacuum I
acwygror
= In-flcar
I R ——] vewm L,
C—— e
Duct o lvent
sansgr __DuCt sensor Water cock
| e ——
® In-def, Digial inghcator
Duct sensor O * Set temp, o When | Data no.
-~ Anbiant r checking® Data
Super heat switch O——— temp

AJC operation
indicator

Floor door

4

31 52

* During self-chagross
(Check cannectarl”
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DESCRIPTION—Auto Air Conditioner

AIR MIX DOOR CONTROL
(Automatic temperature control)

1. Component parts

Air mix door control system consists of the parts
shown below,
1) Automatic amplifier (with microcomputer)
2) Temperature setting switch
3) Two in vehicle sensors (head/foot)
4) Ambient temperature sensor
5) Three duct temperature sensors (defroster
duct, ventilator duct, floor duct)
6) Sunload sensor
7) Power servo 1 and Power servo 2
8) PBR1 and PBR2
{P.B.R.: Potentio Balance Resistor)
9) DS.V.V.1and DS.V.V.2
(D.S.V.V.: Double Solenoid Vacuum Valve)

¢ Automatic amplifier

This amplifier has a built-in microcomputer ena-
bling it to deal with data and to provide precise
control, which is necessary for driving the auto air
conditioner system, [n addition to the auto air con-
ditioner mode, this microcomputer has the self-
diagnosis mode program,
* For functioning of system for self-diagnosis of
trouble, refer to “SELF-DIAGNOSING SYS-
TEM OF TROUBLE".

e Temperature setting switch

Temperature
setting
switch

System Operation (Air mix door control)

This switch is used for setting the in-vehicle tem-
perature, Temperature set by temperature setting
switch is electrically memorized by the microcom-
puter in automatic amplifier.

e In-vehicle sensor (Head, foot)

The in-vehicle sensor converts the temperature
value of the inside air which is drawn through (by
low pressure) the aspirator fan into resistance
value, which is then input into the auto amplifier.
The sensor placed at head level detects the typical
temperature at the upper half body level. The
sensor placed at foot level detects the foot level
temperature,

In-vehicle
sensor (toot) Intake box
{wath ‘(

aspirator fan)

Blower motor

Intake actuator

SHAZ188

In-vehicle
temperature
sensor (head)

{with aspirator
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DESCRIPTION—Auto Air Conditioner

In-vehicie sensar specrtication

" T
{32) t
f 15 - W f— . .,— -
€ 10 |
57 AN !
] 6.4
o g - [ - 4 _
D £ L 1E 4
Di(32) 10({sD) 20(68] 30186} "CI°F}

—# Tem ture
BMPAralure s Hazers

* Ambient temperature sensor

This sensor transforms the value of ambient tem-
perature into a resistance value, which (s put into
automatic amplifier,

(The specification of this sensor is the same as for
in-vehicle sensor.)

¢ Defroster duct temp. sensor, ventilator duct
temp. sensor, floor duct temp, sensor

Each sensor transforms the value of outlet air termn-
perature from each duct into a resistance value,
which is put into automatic amplifier.

{The specification of these sensors is the same as’

for in-vehicle sensor.)

* For the location of these sensors, refer to
AIR FLOW AND COMPONENT LAYOUT
— Auto A/C (Component Layout),

* Sunload sensor (Photo diode}

This sensor transforms sunload into current value,
which is out into the automatic amplifier. This
sensor is located in defroster grille.

System Qperation (Air mix door control} (Cont’d)

!— Defroster nozzle

SHA209B

e Powerservo1,2 PB.R. 1,2
{P.B.R.: Potentio Baiance Resistor)

The power servo varigs its stroke depending on the
vacuum or atmospheric pressure led through
D.S.V.V. for controlling the air mix door. The
PB.R. is a variable resistor intertinked to the
power servo, and the airr mix door position
{opening) information is input into the auto ampli-
fier in terms of resistance value.

Power sérva 1 — /

Power servo 2

SHAJ198

HA-9



DESCRIPTION—Auto Air Conditioner

P.B.R.1

{3

i

Resistance

15~ 17

T T T
] 1040.39)  201{0.79) 30{1.18)

Power servo strake [mm {in)] —=

SHAJ300B
PBR. 2
1kiz} |
l :
-
] «
[¥ —
5 :
& w
4 -
o
T — T T
0 10 (0.39} L20 | sonaw
{0.79)
25 40.98)
Powver servo stroke [mm (in)] —— SHA301E

System Operation {Air mix door control) (Cont'd)

* D.S.V.V. (Double Solenoid Vacuum Valve)
D.S.V.V. ¢an drive the power servo, because it
transforms the electric signal from automatic
amplifier into vacuum pressurg or atmospheric
pressure.

—S5iVE
Sy g osvY

v
v g]‘_ osvv

SHA339B

Inner structure of D.8.V.V.

SHAZBOB
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DESCRIPTION—Auto Air Conditioner

System Operation (Air mix door control) (Cont’'d)

Signals from temperatura
setting switch and
Sensors

(i3 N LR ST S

H was

g|(s/ve
DSVV1

SHA2888
The objective air mix door opening calculated in CL: Solenoid vaive is closed
the auto amplifier and the actual door opening OP: Solenoid valve is open
input from P.B.R. are compared in the auto ampli- AIR MIX DOOR CONTROL
fier. A signal, as shown in the list is sent to
. . HOT CoLD
D.S.V.V, according to the results of comparison. side HOLD ade
T
Air mix S/v8 cL CL CP

door 1 ' Qperation S/V9 oP CL oP

of solenoid I
Air mix lva!ve s/va cL cL oP
door 2 |

S/V5 op cL oP

HA-11



DESCRIPTION—Auto Air Conditioner

2. System operation of air mix door control

Automatic amehfier

System Operation [(Air mix door control} (Cont'd)

Defroster dUCT tarmperalure sensor
AN . 1 DSV
Venulator du¢t temperature sensor fm
AAAN -2 .
] =
& b4 /! E 6 u \
z =
Floor duct temparature $ensar E Ed
AN . s g .
e T 4 o
" - o -
2 L = 3
Invehicle temperature sensor (head} E’ = é g 2
]
AN § 2 2 g &
o g5 e —a < DSvv2
Invehicle temperature sansor (foot) < 25 5
AN gz 5 Y
£ £ g
S B £
Sunload sensor © . W
AN
- |
Ambient temperature cansor
AW GND
PBR)
W Natice 1 A:D convirsion Means Cotversvan fram analog signal to digutsl
signal.
8Pa2 2 A/ stangs lor air mix doars

The temperature setting switch in this control
system inputs the setting temperature signal to the
auto amplifier.

The in-vehicle sensor, sunload sensor, ambient air
temperature sensor, and duct temperature sensor
also input the resistance value signals respectively
to the auto amplifier corresponding to their con-
ditions.

Receiving these input signals, the auto amplifier
calculates the desirable air mix door position and
causes the air mix door to move to the calculated
position from its actual position detected by
PB.R. 1.

SHAZ90B

This movement of the air mix door is done by the
power servo activated by the signal sent from the
auto amplifier 1o the atmosphere side or vacuum
side of the D.S.V.V.

The position of the air mix door is confirmed by
the P.B.R. when converting the stroke of the
power servo into voltage signal, and then by in-
putting the signal to the auto amplifier. The
D.S.V.V. then continues operation until the air
mix door position detected in this way coincides
with the position determined by the contral unit.
The D.S.V.V. and the power servo stops operaticn
once coincidence is attained.

HA-12



DESCRIPTION—Auto Air Conditioner

System Operation (Intake door control)

INTAKE DOOR CONTROL
1. Component parts

The next parts are added to the component parts
of air mix door control system,

s Intake door actuator » Solenoid valve (Air valve type)

Aar valve structure To actuator

Valve

To vacuum
source

Flter J “— Plunger

: Vacuum | Actuator | Armos-
swY| source sige phere side
Intake door actualor on o——o
OFF o—f—C |
SHA3188 SHA3028

2. System operation of intake door control

Quiside awr

Bilack Brack

To vatuum g
source

Intake door
actuater

Black Insids

aw

- intake door
§/V3
® |
S/V3 Sive
5 Eé Inside air OPEN QPEN
] = 3 ] Setting temperaturey | .
! 22 z signals from sensors Partial CLOSED | CLOSED
\_.TL/ E4§ outside air
S+ @
LS
R Dutside air CLOSED | CLOSEDR

Automatiec amplifier SHAJ03B
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DESCRIPTION—Auto Air Conditioner

The intake door is switched in order to introduce
the inside air, partial outside air, or cutside air at
the positions already memorized in the auto ampli-
fier corresponding to the angle {opening) of the
air mix door 1 which is automatically temperature
controlled. The relationship between the angle
{opening) of the air mix door and the intake door
position is as shown below.

A/M door 1

SHA30AB

System Operation (
OUTLET DOOR CONTROL

1.

Qutlet door control system consists of the parts
shown below.

1) Defroster door actuator

2] Ventilator door actuator

3) Defroster and floor door actuator

4) Solenoid valve 6, 7

5] Sunload sensor

6) Ambient temperature sensor

7y Automatic amplifier

Component parts

System QOperation (Intake door control) (Cont’d)

Conchuion 1- Qutside 1emperature 15 10°C (187 F)

higher tham set temperature Quitside air

Partial outside air

Inside air

| [}
J H
=11 -7

|
3
i
'

(4.25) (11.75] (deg.)

AJM door 1 angle {Opening angle}: setting valae

Condition Z: Except for Condition 1

Outside air
Partial outside air
T T
1 1 ! 1
| I | |
! | 1 |
1 1 | 1
T T 4 t
=N -y 4.25 11.75 (deg)
A/Mi door 1 angle {Opening angla}: setting value. SHA3G5B

QOutlet door control)

Actuators

Defrostér door 1
actuator

Ventilator door
actuator

Defroster daor 2,
lloor door
actuator

SHA3408

SHAJ06B

HA-

14



DESCRIPTION—Auto Air Conditioner

2. System operation of outlet door cantrol

Defroster door actuator

Defroster and floor door actuator

System Operation (Qutlet door control) {Cont’'d)

— Ventiatar door actuator

Automatic amplifier

Vacuum_-q_.‘_
source
Ambiant Sunioad
tarmnparature sensor $ansor
sivT|[3 S/VE
@
SHA2918
The outlet door is switched to HEAT, B/L, or The relationship between the ambient air tempera-
VENT at the positions already memorized in the ture and outlet door is as shown below.
auto amplifier, corresponding to the ambient air If the sunload increases, points () and @ are

temperature and sunload.

Condition® Very fing in midsummer
| Sunioad; Approximatery 0.768 kW

1
(660 kecal/h, 2,619 BTW/h}/fm Condition: No sunload

[0 0713 kW {61.3 keal/h, 243.2 BTW/hl/sq ft] }

moved in parallel direction to the arrow by the
distance corresponding 1o the increase in sunload.

VENT . VENT
' )
l B/L : . B/L !
! 1 i X | | ! |
1 . HEAT | 1 | | HEAT | ' |
1 , {FOCT + DEF} ! ! | [ | FooT+pER) || ,
1
. | ! | ) ‘I | Y | R |
} . : ¢ r : —_— 4 -
-1 -0 -8 0 12 14 2 0 2 14 16 18
121 {14) 6} {s0) (64) (87) {28) (32) (361 {?7] (61} [64}
Ambient gir temperature G (°F) Ambient air terperature °C (°F)
SHAZ07B SHA3DBE
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DESCRIPTION—Auto Air Conditioner

AIR FLOW VOLUME CONTROL

1. Compenent parts

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

¢ Power transistor

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

— Fan control amplifier
\ {wath power transistor)

. — Intake box

System Operation {Air flow volume control)

SHAJ18B

Temperature
setting switch
signal of

sensors

Blower relay
Te¢ battery
| m—

& 5 ©

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 (Vp) fed to the
motor terminals. Accordingly, the air flow is con-
trolied automatically. With the manual fan switch,
the voltage is fixed at 5.5V for LO, and at 12V for
HI position.

ACC power saurce

Outputring control
signal by signal of
sensor

|
]
|
i
i
|
|
]
|

@—_rmm—‘

Power transistar

i Automatic amplifier

Dutput specification

T

{v)

12 |
$ 10 .

Brower fan g 8]. /./
L
X <
g L
5 a ,/
& 1
g F
A T 2 3 a v
3
E-_ Valtage of controlling signal (VIN) -
<
SHASZ09B
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DESCRIPTION—Auto Air Conditioner

3. Specification of air flow volume control
(Automatic control)
o ‘When "AUTO"” switch is ON:

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 veoltage 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 10 12V.

VENT

VMn{V)

VM max
12

! &
55 VM min
Py
CI'F
T | — | 3
-8 18 —1 (30} 0 {32) 1 (34} 8 146)
Obiective tempergture far heat — Head temperaturs

Veamin voltage _ _ _ . 6BV

Specification of VM max
VMIV]

Automatic canteol {(No sunload)

WV max

!
| aa| |

—46 (—491 0321 9 4@

*c Fi

Ambient temperaure — Objective temperature

SHA3108

[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 VY min voltage is fixed at 8V. According-

ly, the control voltage varies within the range of
8Vite 12v.

B/L HEAT

Vmitv)

VM max
12

"¢ F)

-8 {18} =~1(30) 0132} 1134 8 (46}

Average room temperature — CHyectve temperature

Agtomatic contral N0 sunload)

Vi omin valtage — - — — GV —|

SHA3ItE

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.

InVENT ... _......... Vymin: 55to7 V
Except VENT .. ........ Vi min: 6§ to 7V
{in both cases, the upper limit of compensation
is7V. ]

VM max is the same as when no sunioad
exists.

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

e o
VENT . Fixed temperature of head  © UL
— Head temperature
Except VENT | Average room remperature
— Fixed temperature

ANl mode
Vmiy)

. ]
) VM max
a
% Sunlpad 124
a >
2 ‘ Upper limit
3 4 p af VM min
g Na sunload | 2v
© ; et i
'Eé ~B (18) —-11300 0132) 1134 8 (46)
E]
g

SHA202B
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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.

# Water temperature switch

gy
i\‘ 2’ -'/ Water cock actuator __—""

e / ! T
SHAJ12B
Specification
OFF ON
]
y
25:3 40 {104)
(72:5]

— & Water temperature °C {"F)

SHA293B

System Qperation {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 ohjective 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 controlled by the outlet
door control signal.)

& Curve @ means that the difference between
the objective temperature and actual room
temperature is less than 8°C (14°F).

in cases (i and @ when the voltage is higher than
6V, the outlet door is determined by the outlet
door control signal,

VM (V)
p 2 VM max is decided by [ambient
temperature — objective temperature]

12

set VENT | [ fser HEAT \_J

5.6 Outlet temperature
4 of fipor npzzle

Set DEF (30°C {86° FIl

Water temperature [40°C {104° F)]

— Mode

SHAR13B
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DESCRIPTION—Auto Air Conditioner

System Operation (Compressor, water cock control and

compensation for ambient temperature)

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

Ambignt temperature Control
More than 0°C {32°F) ON
Less than 0°C (32°F) OFF
ACC battery
IGN battery Ambient .
temperature
SeNsor
aic [0 GND
relay ‘l
? Pressure switch
Automatic
amplifier
m Campressor

SHAZ84B

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.

Qpen

Closed

I RN

}
1
|
[}
T —
1

A/M door 1 angle
deg.
(deg.) {Setting velue)

SHAJ14B

Water cock actuator

"

| ACC battery
PN
1 s
AMNI0
Camputatian
of A/M Temperature
| degree ™ switch
WVacuum tank Automatic signals of
amplifier Sensors
.
- SHA2058

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 256°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 1o 26.5°C (BO°F). [f the
ambient temperature is higher than 20°C (68°F),
the objective temperature at both levels is 26.5°C
{BO°F).

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

Objective temperature

°cCF
Objective 4
tarmperature for
foot
e 305 (87)
=+ 30 [86) TN\
Objecti T 288 (83
jective temperature .y
{average temperature) 28 (8ZH ™ O
26.5 (80) -
Objective temperature 26 (79} :
for head :
T T T

-20 —10 10 30 40
-4 (14 321 {50) 168 ‘B8s) (104}

Ambient temperature (°C CFl]

SHA315B
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DESCRIPTION—Auto Air Conditioner

System Operation

{Function of
set TEMP. adjuster)

FUNCTION OF SET TEMP. ADJUSTER

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

Fixed temperature °C {°F)

~2 (=814 5 42 148)
| u [
—11-2] 0;1 (+2}
+2 (+4) 32 325 {91} |
\1_9;014
30 305 (87) .
(861 Fixed temperature
28 \l for feet
[82) '
R O 26.5 (80] |[
(79)] I
l 24 24.5 |76) |
{75) | Fixed temperature
: for head
T T T

T T T
-20 -10 0 10 20 30 40
(-4} (14) i32) (501 (68} (86) {104)
Ambient temperature °C (°F)

SHAZIE6R

Fixed temperature “C ("F) _9 'I‘_‘l

2 {+4)
\ —lﬂl-—g: +2)
NN =

-21-4 30 |30.5 (87}

186)4 Fixed temperature
tor head

28 T
82) !
—=="126.5 {BO) i
—42 (+4)—26 4 +
19 N
24 p—
(7511 : Fixed temperature ..

for feet

T T T T T T
=20 -10 1] 10 20 30 40
(=4} (14) {32) (o0} (68) (86) {104)

Ambient temperature °C {*F)

SHAZ97B
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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:
Step1......... Inspection of input system
Step2......... Inspection of output systemn
¢ Diagnosing check terminal
To change the system 1o the diagnosis mode,
short the check terminal located at the lower
portion of the cooling unit.

% Z Intak; box

e

CHECK LPUT
ITEM | |NPUF |QUTPLT ou'rP\;I

! 8 o] Q !
| o] 0
[ O

R

Gy

SHA316B

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 wath figure during
inspecting 7
-@+ ¢ © /
When rising { A “ H=
0-1-2) = - ":'f
-
Changing Input system SET = SET
to inspect TEMP -
- L:l [y
- ]
When falling ﬁ! ’ o= - \
156> 14 =13} L AMB

Displaying with figure if detected value 1s reasonable or nat

SHA31?B

Function of Self-Diagnosis of Trouble

|
Drsplay Itemn of input signal Parts name
No.
Temperature of inside In-vehicle sensor {foot)
Qg air 1eMperalure Sensor
(foot)
1 Temperature of in-vehicle | In-vehicle sensor (head)
sensor {head)
2 Temperature of floar Floor duet temperature
outlet sensor
3 Temperature of ventilator | Venniator duct
outlet temperature sensor
A Temperature of defroster Defraster duct
outlet temperature sensor
5 Water termperature SW, YWater temperature SW,
display ON-OFF
B Sunload Sunload sensor
7 Width of objective Set temp. adjuster
temperature
8 Posimion of A/M door 2 P.BR. 2
9 Pasition of A/ 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
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.

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

¢ Operating parts

-—

Air mix door 1 and air mix door 2 (same
mation}

Qutlet doors {All mode)

Intake door

Water cock

Compressor magnet clutch

Blower motor

@ o kW

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

Sunioad sensor

Air conditioner re

Five-way duct

SHA27BB
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LOCATION OF VACUUM COMPONENTS —Auto A/C

Actuaor (For defroster door 11
Intake door actuator ‘)

Acwetor {For ventilatar doorl—\

Acwator (For floor -
door and defraster

Water cock
{With vacuum actuator)

|

|

1
1
i
1
\

” t&;/:{-(z;:)")
7 <8

Power servo 1
[For aic mix door 1)

Pawer sarvo 2
{For air mix
door 2}

Vacuum rank

Vacuum pump motor

SHA2418
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A/C PERFORMANCE TEST (Auto)

TEST CONDITION

Testing must be performed as follows:
Vehicle locaticn:
Ambient temperature
Doors:
Door window:
Hood:
SET TEMP. switch pasition:
Auto switch paosition:
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}

Clesed

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 assemnbly inlet
Discharge air temperature at center ventilator
Relative humidity At temperature °C{°F)
% "C{°F)
20 (68) 3.0-5.01{37-41)
25 (77} 55-85(42-47)
50-70 30 (86) 10.0- 13,5 {60 - 56)
3% {95 14.7 - 18.4 {68 - 65}
40 (104} 19.5-23.2 (67 -74)
20 (68) 5.0-7.0(41-45)
) 25 {77 8.5-11.5(47 .53}
70-90 30 (86) 13.5.17.0 {66 - 63}
35 {95) 18.4-21.8 (65 - 71}
40 (1043 23.2-26.8 (74 - BO)

HA-25



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

Performance Chart

Ambient air temperature to compressor pressure table

Ambient air
Low prassure [Suction side) High pressure (Discharge side)
Relative humidity Air temperature kPa (kg/em?, psi} kPa [kg/em?, psil
% °C °F)
20 (68) 59-98(0.6-1.0,9-14) 755 -892 (7.7- 9.1, 109 - 129)
25 (77} 78-127{08-1.3,11-18) 883 -1,030(9.0-10.5, 128 - 149)
50-70 30 (BG) 98 -157 {1.0- 1.6, 14 - 23) 1,010- 1,187 (10.3-12.1, 146 - 172)
35 {95) 118-18641.2-1.9,17-27) 1,138-1,334 {11.6 - 13.6, 165 - 183}
40 (104} 137 -216 {1.4-2.2,20 - 31) 1,295-1510(13.2- 154, 188 - 219)
20 {68) 98-137(1.0-1.4,14-20) 883 - 1,020 (9.0 - 10.4, 128 - 148}
2577 127 - 177 {1.3- 1.8, 18- 26) 1,030- 1,177 (10.5-12.0, 149- 171)
70 - 9C 30 {86) 157 - 216 41.6 - 2.2, 23 - 31) 1,187 -1344 (12.1-13.7, 172 - 185)
35 {95) 186 -255(1.9- 2.8, 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 b. The temperature will change in the following
manner with changes in conditions: manner with changes in conditions:
& When blower speed is low, discharge pressure When the ambient air temperature is low, the
will drop. outlet air temperature will become low,
¢ When the relative humidity of intake air is low,
discharge pressure will drop.

Refrigerant Lines—Cooling Unit

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

Expansion valve
Super heat switch

Cooling unit

25-34 1 10-12
i0.25 - 0,35, 1.8 - 2.5 A.0-12,7.9
L [ 10-20
Suction throttle vaive s l (1.0-2.0,7 - 14}
—TA [0} 74-08
M . Nm tkgm, ft-1b) {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
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A/C ELECTRICAL CIRCUIT (Auto)
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A/C ELECTRICAL COMPONENTS (Auto)

Inspection

IN-VEHICLE SENSQR AT HEAD OR FOOT
(with aspirater fan)

¢ Far aspirator fan, check the air flow when
applying the voitage.

o For thermistor detecting temperature, refer to
"SELF — DIAGNOCOSING SYSTEM OF
TRQUBLE™ and “DESCRIPTION — AUTO
AJC”, [System QOperation (Air mix door
contral}].

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
& Do not separate the switch from the water
cock assembly,

SUNLOAD SENSOR

o 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)

- Condenser fan fr— Therma cantral amplitier
motor ralay
~ - Compressar relay
Vacuum pump relay

,— Super heat timer

ag — Low-pressure
- Y switch
- \

{0y - \
@‘, Y, Receiver
sy N\ drier

\\ \ Foot temperature

Fan contral amplifier
PB.R. 2

Salengid
Vacuum tank 2 PBR. 1',_.! valve bracket

{
L Vacuum pump
{With motor)

Water
emperature switch — ACC relay —
P e R . Blower rela\.'7 /
e =0 T 3 i !
Ve A A Th ) - 4
v a5t i A / .r/

_ L e~ P A
e N Ol
-~ ._‘u{{:‘f{wmer cock actuator

—_

Vacuum pump

Bumper

Ambient temnperature
senser

SHA3428
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SELF-DIAGNOSING SYSTEM OF TROUBLE

CHECKING PROCEDURES FOR INPUT
SIGNALS

1. Shortcircuit terminals No.

{Terminals are located under the cooling unit.}

Inspection of Input System

and No, 3

Intake box

CHECK
ITER

NPuT

oursutl 3075,

1 [+] [¢] [¢)
7 | Q [o]
i HE] [«] o]

f

SHA3438

When advancing B ‘
0~1-2}

When returning 1—
9—+8—17)

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,

SHA3448

Step No. | Checking item “SET” Display “AMB"
. FOOT TEMP. OK — [f close to actual inside vehicle

0 SENSOR 0 Foot temp. temperature
HEAD TEMP.

1-1 SENSOR 1 Head temp.
Floor duct

1-2 2 Fioor duct temp.
emp. sensar P 2 (-17": QOpen sensor

181 (83)": Shorted sensor
1-3 Vent duct 3 Vent. duct temp. @3) or
( temp. sensar

DEF. duct

-4 emp. sensor 4 DEF duct temp.

Z{=17)}": If the water temperature is less

I-5 Water temp. 5 Water temp, level .. than 104°F (40°C).

switch 181 {83)": If the water temperature is greatar
than 104°F (40°C)
I-6 Sunload 6 Sunload level Receives sunshine and numbers change, it is
' sensar (Ze/18, keal/mZhr) O.K. Varies [32 to 104 {0 to 401]

Satting temp. 32 (0}:  Indicates there is 0°F {0°C) difference
difference between upper and lower sensors.

1-7 between 7 - 90 {32): Indicates there is 3,6°F {2°C) difference
Foot and between upper and Jower sensors.
Head 147 (64): Indicates there is 7.0 F (4 C) difference

ca between upper and lower sensors.

Feedback

y . ot P Difference between full cool - full hot:

-8B potentio B Position of air mix door (2} Mora than 20° F (10°C) (Standard value 68°F
{lower) 120°C))
Feedchk . L Refer to Inspection of Qutput System

1-9 potentio 9 Positicn of air mix door (1) {Step No. 0.1}
(Upper)

10~ 15 Meaningless -
*Figuresin { )} indicate degrees centigrade.
HA-32
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SELF-DIAGNOSING SYSTEM OF TROUBLE

Inspection of Ambient Inspection of Qutput System __
Temperature Sensor

CHECKING PROCEDURES FOR OPERATION

Turn the ignition to “ACC'’ position. OF ACTUATORS

Read figures indicated on “ABM" indicator. 1. Shert-circuit terminals No. 1, No. 2 and No. 3.
QK — Reasonable ambient temperature

—56 {—49)* : Open sensor AN

181 (83}  :Shorted sensor \\v

*Figures in { ) indicate degrees centigrade. — \

7 |lr§,l ;

% "'—Intakebox/

P Rl o e ‘ u,

.

! [%) ] [¢] - '
[¢) ©

S
— 3 [0 ]

SHA345B

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

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

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

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

2} By A/CON operation indicator.

=) 31 [s)
[ B D
[e= (][

SHA3468

¢ How toread display in inspection chart,

Indicates that indicator is
iluminated in list of
checking items.

Indicates lamp is on {not
included in  list of
checking items),

3} By feeling. (air wvelocity or temperature at
ventilator grilles.)
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SELF-DIAGNOSING SYSTEM OF TROUBLE
Inspection of Qutput System {Cont’d)

Twme {SEG)
Step Checking
No. ftem Procedures of confirrming gperation o 4 8 12 15
] | l l :
. - T
® Raad tha position of feedback potentio Full | N i :
(19 steps) Hot | ! |
|
Air i Eull | ! i
daor 1 Coal I ) ( i
Upper}
Objective display value 104 86" 68
(30) 130) 20)
[sB] T I
1 1
® Read the position of feedback potentio Full | | ) ! |
{1-8 steps} Hot $ i !
Air mix Fult J : : |
door 2 Cool : ' | I
{Lower} | - f I
- 104 86 68"
Obiective display value 1401 {30} 1200
16 {SEC)
8 Ar conditoner operation indicator EF. 4 - 20 2? 2|8 22
® Touch with each outlet by hand VENT. : :
1
8/L 4J—J_-!
02 Outlet DEMIST h
Dsplay | I:I D D D :I | a E
. . 48
® Air conditionar operation imdicator HEC | , 1 1
®* Look at the intgke door spring Parﬂal- : J—J—':
REC 1 1 1
0-3 :;;::m Fresh air T : ™ E l:
‘ e T T D
Display oo (OO :E’JD
| [ DR el
B 52 60
® Air conditioner aperation indicator ON - r =.' i ‘I
# Look at the water cock and wouch with . : 1
the diaphragm of cock ) ] | !
Water OFF | e
04 1 | )
cock - L I 1
_ e v e O [ e | )
Display OO0 [O3G OE
- | 9 |D| ENCE
84 68 72 76 BO
® Air conditioner operation indicator ON ) ! : )
® Lock at the magnet clutch. : : A
] ! !
Compressor OFF - =l 1 !
05 clutch . : : :
EDE D)
Display {“REC"” "OEF") [ D [?D D
(CED)
20 96
® Ar conditioner cperation indicatar 12 (V) | : 1
% Touch with each cutlet by hand. 8 : | :
® Measure the applied voltage of mator. 4 1 1
06 Blower : '
motor CFF | ! !
5 ' .E oD QHDI -E
1splay O [ YO = |LJOD
oo (oo oo oo
*Figures in { } indicate degrees centigrade

SHAJ47B
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TROUBLE DIAGNOSES-—Auto Air Conditioner

CONTENTS
(O !nside air is not recirculated when REC butten is pressed during auto A/C or ECON mode .. .. .. HA-36
(@ Airis nat flowing from DEF when DEF mode switch ispressed . ............0c0terennn... HA-36
@ Outside air is not drawn in when DEF mode switch ispressed . ... oovt et oo e, HA-37
@ Air discharge from DEF and foot positicn does not oceur simulitaneously when DEMIST

mode switeh 18 PrESSBd ... . i e e e e e HA-37
® Discharging air flow outletand display donotcoincide . ... ... .. .. .. . i HA-38
{& Inside air recirculation is continued for maore than 10 minutes when REC button is pressed

once during AUTO A/C MOUE .. .. . it e e e e e e e e HA-39
@ EMERGENCY mode s not set up even when EMERGENCY button is pressed ............... HA-40
& Full hot is not attained even when EMERGENCY buttonispressed ... .. ... ... uruon.. HA-40
@ Does not blow out in DEF rmode, but blows out in other mode when cooling water

ternperature is low and interior temperature is lower than set temperature . ........«c.evn-... HA-41
@ 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/C mode or ECON mMOde .. oottt i it it e st ee et eeneaeanns HA-42
@ Does not control when fan is designated HI o LO . ..ottt ee e e eae e HA-43
i® Temperature difference between the upper and lower sections of the vehicle interior does

not change even when SET TEMP ADJUSTER knob is rotated inthe AUTO moede . .......... HA-44
49 Indicator lamp for refrigerant gas snortage is ON auring rapid acceteration, or when

@

@

88 @

changing air conditioner mode from AUTO air

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

LTI L 4T o T oL T (< HA-45
A long time is needed before air conditioner reaches a steady state when in the AUTO

A/C mode as fan speed 15 slow even when temperature difference between set and

interior temperatures is large

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

I AUTO A/ MOTE L. e e et e e e HA-48
Discharging air temperature changes, but indicator set temperature value daes not

change when the set temperature isvaried ... .. .. .. . . it ittt it it HA-46
Discharging air flow does not change under low air flow level even when sunload

on the sunload sensor is greatly changed . ..., ... . . i i e HA-47
Cooling is insufficient during auto air conditioning ... ...... ... i i e HA-48
Air is not discharged, or its volume is insufficient . .. ... . ... .. i i HA-49
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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 dispfay lamps ON? |

oK. [ N.G.

v

I Control unit is gefective,

N.G. C.K.
Vacuum hose | Check continuity of individual wire harnesses. I
chack
N.G. | 0.k,
Harness system repair | Check signats from control unit. l
and replace
O K. | N.G.
10-3] * step check lintaka door Contral unit
contral solencid valve check! is defective.
oK. I N.G.
| 1
L 4 ¥
—
Actuator and linkage Exchange solenaid
are defective. valve.
*FRefer 1o SELF-DIAGNGCSING SYSTEM OF TROUBLE [Quiput system),
@ \ Air is not flowing from DEF when DEF mode switch is pressed. ”
Air indicator and dispfay lampg ON?
a.K, | N.G.
s DEF made set up after disconnecting Cantral unit
the vacuurn hose and releasing it in 1s defective,
the atmosphere?
N.G. | QK.

' v

Check and I Check continuity of individual wire harness. |

replace linkage
system,

Q.K.

Repair harness. | Check signals from contrai unit, |

N G. | OX.

!

Contral unit Replace
is defective, solenoid valve,
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TROUBLE DIAGNOSES—Auto Air Conditioner

© |[ QOutside air is not drawn in when DEF made switch is pressed, J

No

19

l Does display show gutside gir is being drawn in? |

] ve

{

Cantrol unit
is defective.

v

Is outssde air drawn in when vacuum hase is
disconnected and opened to the atmosphere?

Yes | No

S 1

Check continuity of individual Li-nkage and
harnesses, actuator are
defective.

0.K. J N G.
[ l

N.G.

| OK.

i FaLIvE,

Control unit
is J3fzatn
1

1
'
1
1
]
]
]
'
1
]
1
Check signais from control unit, | :
'
1
)
1
'
v
'
)

3
Replace I
|

solzro:d valve,

Air discharge from DEF znd foot position does not cceur simulitaneowsly when DEMIST made switch is pressed.

NG,

3

[Q-2] * step check

O.K.

!

I

Is display normai? |

l

'r Control unit is defective.—l

l

N.G. | 0K
Contral umit

is defective.

Same as check when discharging air flow outler
and display mot coincide.

*Refer to SELF-DIAGNOSING SYSTEM OF TROUBLE (Quiput systam),
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TROUBLE DIAGNOSES—Auto Air Conditioner

@ | Discharging air Hlow outlet and display do not coincide.

C.K.

N G.

!

Check harnesses betwesn cantrol
unit and salenoid valve.

N.G.

| Yacuum hose check |

} NG

{

| Repsir and replace. |

O K.
l

Check signals from
contral umt.

| N.G.

Q.K.
Control unit
is defective,

| Linkage system check |

C.K

lSolenoid valve is defective,
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TROUBLE DIAGNOSES—Auto Air Conditioner

Inside air recirculation is continued tor more than 10 munutes when REC button s pressed ance during AUTO AJC mode.

I

Set SET TEMP 10 FULL HOT and press REC button in AUTO A/C mode.

Released in 10 minutes. l ‘|, Daes not release.,

’7 Press REC button again. ‘

REC hold | REC refease |
I Is indicator lamp ON? | Coontral unit
| is defecriva,

Repiace harness Control wnua
and sensor. is defective.

—»Ilouble diagnasis when only REC is set up,

1
E Lamp oml l Lamp OF F !
. Cantral unit Is display showing '
! is defective. internat air recirculation? ,
\ | :
1 1
! Notdisplayed ]' Displayed !
1 I 1
! The rest is the same as [1-1] = check | ‘
v logie wn frame for (3 | L ;
' 0.K. N.G
: ! 1
' 4
. [+-3]* check Repiace harness
: and sensor.
. N.G. | QK.
i
', { A
1
:
1
1
1
1
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 moade is not set up even when EMERGENCY button is pressed. (Does not blow out from defroster, and full hoy

N.G.

T

I Do all irquid erystal displays gn controaf panel dim and go qut? 1

Yes | No

¥

h 4

R —
Fan does Check individual
not rotate, EMERGENCY relays,

0.K J

N.G,

'

[ Check cantinuity of harness, l

0.K. | N.G.

;

|

v

Control unit Replace and
rapair harpess.

1s defective.

I Full hot is not arteined even when EMERGENCY button is pressed.

.

I Is power fed to emergency solenoid valve?AI

Ne [ Yes

B

| Repair and ceplace harness.

0.K.

]

h i

I Check emergency check valve. ‘l

O.K. | N.G.

[

Y

A

Check linkage

system.
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TROUBLE DIAGNQOSES—Auto Air Conditioner

Does not blow out in DEF mode, but blows out in gthar
@ mode when cooling water temperature is low and interior
temperature is lower than set temperature,
1
h 4

{LO HI select switeh is OFF.ﬂ

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

0.K. | N.G.

v v

Check individual water
temperature switches,

Do discharge outlet and
display coincide?

0.K. N.G. 0.K. N.G.

! 4 ! ‘

[1-0§ * and [1-1]* Self-diagnosis Harness check Heplace water
checks of output system temperaturg switch

h 2 | Repare, Control unit
Sensar Control unit is defective,
check is defective. 4
N.G. ] 0.K. Perform same work as
that required by
l diagnosis of discharging

v
air flow outlet and
display not coinciding,

O.K N.G.
I

OnIrol

s
is defective,

*Aeler to SELF-DIAGNCOSING SYSTEM OF TROUBLE [(Input system),
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TROUBLE DIAGNOSES—Auto Air Conditioner

When the SET TEMP, lever is moved frem F/COOL 1o F/HOT, air temperature from outlets dees not change, ar else 1t becomes
@ either FULL HOT ar FULL COOL in the AUTO A/C made or ECON made.

v

| Check gperation af asp. fan,

oK. I N.G.
¥
‘ Check conditian of [1-9] “1 at [O-1] '2.J [ Replace inwvehicle sensor.
QK. § I — N.G,
{ Check operation of water I Check vacuum line, J
*32, N.G.
cock at 1O-4) | oK. ¢ I .
N.G. T O.K. |
h.J v Cheek A/M door eontrol hamegs,J
Check | Check [1-1]*1 and [13] =1, I
harness. T QK. ¥ 3 N-G.
NG ¢ Check solenoid Repair ar
Chetk harness. vaive, repiace
O.K. N.G. harness.
¥ b - o —
Replace Replace
sansor, harness.
(e &
,
| Control emits normal signal?
1
N.G. ¢ 1 0.K.
Feulty heating Faulty
unit, cantro’
O.X. | N.G.
¥ ¥
| Check water cack solenoid valve. l \ Repair or replace harpess,
|
N.G. & v O.K.
\V Replace solengid valve, | Replace
water cock.

N.G. a.K.

v ¥
Replace satenaid valve.—| Check actuator/
link,
OK. ¢ l v N.G.
Check PBR. Faulty actuator
link.
0K ¢ +N.G.

Faulty Replace PBR.
control.

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

Does not control when fan ¢ designated Hl or LQL

!

Check floor motor fan
contral in [O-51°*,

Fan does not rotate.

|

Fan rotates.

Harness check
0.K. NG

v

Check output
from control

unit,

Control unit
is defective.

N.G, 0.k,
v }
Fan control
is defective,

3

Repait ar
replace,

“Refer to SELF-DIAGNOSING SYSTEM OF TROUBLE (Qutput system),

3

Check control signals
from controd unit,

N.G.

[ OK.

=

¥

Control unit
is defective.

Fan controf
amptifier i$

defective,
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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 15 rotated in the AUTO mode.

Set Step [1-71* of SELF-DIAGNQSIS mode. J

'

Check that AMB display shows the following values while rotating SET TEMP ADJUSTER.

When rotated fully to the left @ 147 (64)
Neutral position a0 (32)
When rotated fully to the right : 3201

O_K.l

| Release SELF-D1IAGNQOSIS mode.

‘L N.G.

I Coatrol unit malfunction |

+

When Ta<14" C (§7° F} and without sunload

*

Read ambient temperature {Tal
on display of control unit.

| When Ta>18"C (64°F), ar when sunload is high

!

Check ali steps [1-0 ~ 1-9]*
of input system and all
steps of output system in
SELF-DIAGNGCSIS mode.

D.K. |

v

| Venuiator discharging awr onky, and a temperature difference
between the upper and lawer sections of the vehicle nterior
| harciy occurs,

!

SET TEMF ADJUSTER
knob or POTENTIOM-
ETER 15 faulty.

|

Dismount and replace control
switch assembly of control unit,

. |
i

Perform trouble diagnosis
of functional malfunction
system,

*Refer to SELF-LHAGNOSING SYSTEM OF TROUBLE Hnput systern).
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TROUBLE DIAGNOSES—Auto Air Conditioner

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

@ or

FMicator lamp for refrigerant gas shortage is ON even though amount of refrigerant gas 1s appropriate.

Are other indicator [amps atso ON? |

Lamp CFF ] Lamp ON
Is refrigerant Alternator charging
gas leaking? is insutficient,
N.G. J 0O.K.
[ Repair leak locaticn, replace parts. J I [s SUPERHEAT switch normal? |
O.K. | N G.

Is timer normai? Replace part,

N.G. oK.
: v
| Replace part. Air conditioner I
harness check
N.G. (a8
{ 4

Repair harness, Contrgl unit
replace parts is defective.
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TROUBLE DIAGNOSES—Auto Air Conditioner

)

-,

(

A long ume is needed befare air canditianer reaches a steady state when in the AUTO A/C mode ac fan speed is slaw even when
temperature difference between set and interior temperatures is large,

Fan speed does ngt reduce even whan interior temperature approaches set temperature in ALUTO A/C moda.

hd
Check it ASF FAN is rotating with IGN DN, l

oK. I N.G.
v i
[1-0] = and [1-1] " check Replace,

N

N.G. ok
v
Check individua! Check controi signals
sensaors. from cantral unit, |
N.G. o.K. 0.K. | N.G,

v v v v
Replace Harness is Fan control GCantral unit
$ensor. defective. amplifier is defective.

is defectiva,

* Refer to SELF.-DIAGNOSING SYSTEM OF TROUBLE ((nput system],

Y

r
J Discharging air temperature changes, but indicatar set temperature value does not change when the set temperature is varied. |
l Drive system af liquid crystal dispiay is faulty.

!

rﬁeplace contrsl unit. |

-
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TROUBLE DIAGNOSES—Auto Air Conditioner

@ | Chscharging air flow does not change under iow air flow level even when sunioad an the sunload sensor is greatly changed.

[ (1-8] * step check [Is input signal indication correct?} l

N.G.

|

Q.K,

.

‘ Check sunload sensor,

C.K. I

By visual examination

N.G. and by electrical

l’ charecteristic check)

Check cantinuity of
harness and socket.

Replace sensor.

N.G. 0.K.
I 1
L 4
Repair or Replace
replace control
harness unit,
and socket.

7

| Chegk if discharging air flow can be fixed at Hl or LO. |

OK. | N.G.

v L

Cantrol unit
matfunction

Same as failure
diagnasis 1em @,

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

@ ‘ Cooling is insufficient during auto air conditioning,

Insufficient

=

Fan: Hi, AUTC A/C Mode
intake Switch: REC fixed
Temp Dial

: Full cool

¥
Air volume check

QK.

h 4

Fan mator check items

| Refrigerant leak warning check

]

Lamp ON

Lamp OFF ¥

Clutch operation
check

L4

Leak lacation check,
refrigerant fevel check

N.G. T QK.
¥ +
Clutch Campressor rotation
system check
trouble N.G. T O.K.
{broken ¥ ¥
wire, Clutch slip, defective Site glass foam
eic.) clearance, belt shp, check
compressor stuck.
No foam |

Dis¢harging air flow temperature (self-diagnosis input system)

Refrigerant pressure check fhigh and law pressures)

1 Foamed

* Refrigerant level
check
® Leak check

h 4

J

h

Both discharging air flow temperatyre
and pressure are N.G.

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

¥

check

Refrigerant cycle composition parts

v

Prasent O K., discharging gir flow
remperacure 0K,

¥

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

Control problem during suto aic
conditioning

Repair ar replace,

| O.K.
v v
Self-ciagnosis of

input and output system

v

!

v

v v

‘

( Condenser |

\ €xpansion valve !

Liquid
tank

| Evaporator

Tonv |

proper.,

Aefrigerant
level is not

Compressor
gasket and
valve defective
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TROUBLE DIAGNOSES—Auto Air Conditioner

@ [ Air is not discharged, or its volume is insufficient.

¢

Fan

Moge: ECON
: HI

|

Check if far ratation sound is audible, I

Inaudible

Audible

'

!

Check wire harnass for loose sockat terminals,
blown fuses, etc.

No

| Check for obstacle in intake grille,

I Yes

b

Cutput system selt-diagnos:s:
Check steps discharging air flow gutlet change,
blower voltage change.
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