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MANUALLY CONTROLLED HEATER N
Wiring Diagram
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General Description

Heating and ventilation using the ma-
nually regulated heater is controlled by
acting on the three knobs of the control
assembly located on the dashboard:
these controls act on the heater- dis-
tributor-conveyer group as described
below:

The first knob from the left, by way of a
flexible transmission, mechanically con-
trols first the opening of the vent which
regulates the flow of air, and then the the
rotation of the knob controls a switch
which engages the regulated four-
speed electric fan.

NOTE: The electric fan can only be
operated when the ignition key is en-
gaged.

The central control knob mechanically
controls the warm/cold air mixturing
vent; if it is rotated fully to the left it cuts

out the heater by closing a specific tap.
NOTE: the heater is composed of a heat
exchanger which exploits the engine
cooling liquid in order to heat the air
directed towards the passenger com-
partment: it is supplied through the en-
gine cooling system piping.

The right-hand knob regulates the dis-
tribution of the air flow, again through a
mechanical transmission, to the air dis-
tribution vents sending air to the pas-
senger compariment following the direc-
tions depicted by the ideograms.

Functional Description

NOTE: only the speed of the electric fan
is controlled electrically.

The heating-ventilation electric fan Q1 is
powered by battery voltage through the
key-operated services relay 135 located

Troubleshooting Table

in fusebox G1. Its coil is excited by volt-
age coming from the ignition block with
the key engaged; after passing the relay,
the battery voltage also passesfuse F13
(304) in fusebox G1.

The electric fan motor Q1 is operated by
an ground signal coming from the con-
trol knob Q4: this ground crosses the fan
speed rheostat Q5. which is formed by
three resistances in series and which
determine the four different speeds of
the electric motor.

The rheostat Q5 is incorporated in a
thermometric safety switch which deac-
tivates the circuit if a temperature of 90
5°Cis exceeded.

NOTE:
to illuminate the controls refer to the
section “Internal Lighting®.

Malfunction

Component to be

checked

Fan does not cut in

The fan does not cut in at the correct speed

NOTE: Air distribution within the passenger compartment and the heating/cooling of the air are mechanically controlled.
For this reason, if anomalies should occur, e.g. heating/cooling not working, incomect air distribution etc., refer to "155 - REPAIR
MANUAL-BODY", Group 80 - Air conditioning.

PA4978E116V000
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Ao Checking Components

Heating and ventilation fan

Location of Components

[ H SPECIFICATIONS
! h! Nominal voltage 12v
i Speed at 12V/25°C in free air with 78
A impeller and support 3400 5 PM
e Power outpul at 12V/25°C at the
above speed sow
I_-r—‘ Direction of motor rotation leftwards impeller side
r ( s s
N — Heating & ventilation fan speed adjustment coil
SPECIFICATIONS
Seclion Total fan
crossed resistance speed
41 290 1st
31 080 2nd
241 030 3rd
none - 4th
Thermal contact cut-in temperature 90:5C
\_.-/ b
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AUTOMATIC HEAT-
ING/VENTILATION SYS-
TEM WITH AIR CONDI-
TIONER

Description

The control panel located on the dash-
board is the front par of the electronic
unit which automatically regulates the
operation of the system.

Once the desired temperature has been
set, the control system can either be left
to automatic operation (AUTO button) or
certain parameters, e.g. air flow, can be
modified; in this way the system auto-
matically caries out all the functions
necessary to bring the passenger com-
partment to the temperature selected by
the occupants of the vehicle through the
button (TEMP) and shown on the
relative display.

The electronic system carries out this
regulation through information received
from temperature sensors (outside, in-
side and mixtured air),and controlled by
the actuators which move the vents of
the air conveyor-distributors (air intake,
mixturing and distribution); it also actu-
ates the heater if the air needs 1o be
heated or the cooling system com-
pressor if the air needs to be cooled.

In addition, the compressor cut-in signal
is "filtered” by the electronic ignition and
injection system’s control unit (see "Mo-
tronic ignition and injection system”) for
the necessary permit.

The heating-ventilation system control
unit also receives the speedometer sig-
nal from the relative sensor through
which the logic system considers or ig-
nores certain temperature values (e.g. a
progressive increase in the oulside air
temperature will not be considered at
speeds lower than 30 km/hr).

The system memorizes the last tem-
perature setting, even if the ignilion key
is not engaged, and re-sets it again the
next time the vehicle is started.

The temperature selected is not always
reached immediately; regulation time
depends mainly on the difference be-
tween the actual temperature and the

12-1994

one which has been set; the various
functions are optimized however, by the
operation of the control unit, e.g., recir-
culation, speed of air flow etc., in order
to reduce the time to a minumum.

The control unit is equipped with a self-
diagnosis system which memorizes
faults or malfunctions in the event of
anomalous variations in the detected
parameters, The self-diagnosis function
can be selected through the connector
for the ALFA ROMEO Tester, but also
directly from the control panel by
carrying out the operations given below
in order (see Troubleshooting).

Control panel

The following are the button and display
functions on the panel:

— lemperature display: indicates the set
(requested) temperature (in °C) or the
temperature of the outside air depend-
ing on the position (pressed or not) of
the small key on the right-hand side of
the display; the outside temperature is
indicated by the letters "EXT™

— increase/decrease buttons for tem-
perature selection.

— display: indicates the speed of the
electric fan (i.e. the flow of air into the
passenger compartment)

increase/decrease buttons formanual
air flow adjustment

“AUTO" button: switches the manage-
ment of the system over to the elec-
tronic control unit so that the selected
temperature is reached as quickly as
possible

"ECON" button: shuts-off the air con-
ditioning compressor: in this case the
desired temperature may not be
reached as the air will no longer be
cooled; this function though, when
necessary, makes il possible to avoid
draining power from the engine.

recirculation bution: the system only
treats air which is drawn from inside
the passenger compartment and is
not mixed with air from the outside.

HEATING-VENTILATION AND AIR CONDITIONING

— "OFF" button: the system is complte-
tey deactivated. ’

— air flow buttons: make it possible to
direct air flow in specific directions as
shown in the relative ideograms:
windscreen demisting, air flow di-
rected forward, directed forward and
towards the floor, directed towards the
floar only.

Air conveyor-distributor

Both the heater (which heats the air by
transferring it from the engine coolant)
and the evaporator (which cools the air
subtracting heat to the freon inthe cool-
ing system) are located in the air con-
veyor-distributor.

The vents regulating air flow are electri-
cally controlled by actuators: air distribu-
tion motor, warm/cold air mixing motor
and air recirculation vent control motor.

The air recirculation vent control motor
is a simple motor with only two positions
(open/closed). The first two actuators
are coupled with a potentiometer
through which the angles of rotation of
the vent are adjusted: specific types of
air distribution within the passenger
compartment comespond to specific
angles of the vent.

The electric fan which sends a flow of air
to the passenger compartment is regu-
lated by an electronic variator which is
also fixed to the conveyor and con-
stantly varies the speed; the device sup-
plies the control unit with information
regarding the operating temperature. A
protecting thermocontact intervenes
when the temperature reaches the point
where it may damage the device itself.

In addition, two mixed air temperature
sensors are located on the conveyor:
one lower and one upper. These are
NTC elements (resistance decreases
when the temperature rises) which send
a signal to the contral unit which is pro-
portional to the temperature of the air
passing them.

Another two sensors provide signals
which are proportional to the air tem-
perature: the outside air temperature,
located in the lower part of the left-hand
doormirror, and the passenger compart-

PA4978E 116V000
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ment air temperature sensor located be-
hind a moulding on the dashboard; this
sensor is automatically ventilated by a
motor. =

Air cooling system:

This is a closed loop system in which a
fluid condenses and evaporates remov-
ing the heat from the air in the evapora-
tor. It mainly comprises:

the compressor, operated by the crank-
shaft through a belt: it is turned on and
off through an electromagnetic joint
operated by the conditioning system (as
described below) and controlled by: the
compressor is controlled by the engine
electronic management system which
adapts the idle speed if the compressor
is operated, or prevents it from being
tumed on under circumstances in which
the absorption of power would adversely
affect the performance of the vehicle;

For LS. 16vengines a variable displace-
ment compressor is used, which makes
it possible to meet the different needs of
cold air without tuming the electromag-
netic joint on and off continuously: in
fact, when the need is high, the com-
pressor will move to the maximum load
configuration and vice-versa for minimal
requirements.

condenser, fitted in front of the engine
coolant radiator: i the car is at a stand-

PA43978E116V002

still, the air needed for heat exchange is
supplied operating the engine radiator
fan;

evaporator, exchanger which cools the
air, located in the air duct-distributor;

accumulator/drier, which separates
the fluid in the liquid state from the gas
and also acts as a storage tank and filter
for any foreign particles;

expansion valve, which suitably lowers
the fluid pressure and temperature,
quickening the passage from liquid to
vapour;

three-level presure switch (trinary):
which controls the safety and cormrect
operation of the fiuid circuit:

=it turns on the radiator fan when
necessary (eg. if the car is at a stand-
still) thereby preventing an increase of
pressure at the condenser (cut in at
appr. 15 bar);

— it stops the compressor, de-energiz-
ing the electromagnetic joint, if the
pressure reaches very high, thus dan-
gerous, values (above appr. 28 bar),
or very low values to ensure correct
operating conditions (below appr. 2.45
bar);

minimum pressure switch (defros-

ter): this disconnects the compressor

when the pressure is too low (<1.8 bar)
to prevent the danger of the evaporator

“frosting®. It also protects the com-
pressor from sharp pressure falls,
caused for example by leaks in the cir-
cuit.

Engine fan control

When the car is travelling at low speed
the cooling action of the dynamic air on
the condenser is reduced and it is
necessary o tum on the two fans which
cool the engine radiator and the actual
condenser. This is done by the trinary
pressure switch which cuts in preventing
an increase of the pressure at the con-
denser (over 15.2 bar).

For greater details regarding the compo-
nents of the system refer to "MECHAN-
ICAL GROUPS®, Group B0, "HEATING
AND VENTILATION".

WARNING:

The wiring diagram relative to the auto-
matic heater-ventilator with conditioner
has been subdivided into six parts for
ease of consultation:

— control unit: supply and diagnosis;
— temperature sensors;

= vent actuators;

— interior electric fan;

— compressor control;

— engine electric fan control.

12-1995


http://www.workshopmanuals.co.uk

26-8

HEATING-VENTILATION AND AIR CONDITIONING

Control unit: supply and diagnosis e

Wiring Diagram
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Functional Description

The electronic control unit Q21a by way
of the sensors and actuators connected
to it, controls and regulates the flow of
air into the passenger compartment ad-
justing the temperature to the set value.

The power supply reaches the control
unit Q21a:

PA4978E1T. U0

— directly, with battery voltage to pin 10
of connector B after passing fuse F16
(10A) in fusebox G1 (power supply to
internal memory etc.).

— with Key-operated supply to pin 12 of
connector B, through relay 135 and
fuse F13 (30A) in fusebox G1 (supply
of "power”).

The control panel -the front part of the
control unit itself- is lit when the side-

lights are on via the line which supplies
pin one of connecter C of Q21a.

The speedometer signal reaches pin 5
of connector C from the relative sensor
L17.

Pins 1 and 2 of connector B send two
signals to connector T10 for the ALFA
ROMEQ Tester, which are used to
“read” the self-diagnosis of the system.

12-199
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Temperature Sensors

Wiring Diagram

Functional Description

Information regarding air tem:- erature at
varius points of the system is sent to the
control unit Q21a by four sensors.

perature at pin 8 of connector B.

The upper and lower mixed airtempera-
ture sensors, Q25a and Q25b, are con-
nected at connector B, to pins 5 and 9
respectively.

sor has an incorporated ventilation
motor supplied by the same line which,
coming from relay 135 and fuse F13
{304} in fusebox G1, supplies the con-
trol unit G21a.
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Vent Actuators

Wiring Diagram

HEATING-VENTILATION AND AIR CONDITIONING 26-13

Functional Description

The vent actuators operate according to
the indications supplied by the control
unit in order to optimize the air flow in
accordance with calculations carried out

pins 5 and & respectively; the relative
adjustment potentiometer is supplied by
the control unit by pin 7 of connector A
and is directly connected to ground. It
sends the regulation signal to pin 8, con-
nector A of control unit Q21a.

plied by pin 7 of connector A and is
directly connected to ground. It sends
the regulation signal to pin 2 of connec-
tor A.

The air recirculation vent control motor
Q27 (of the open/closed type without

WARM/COLD AR by the intemal logic of the control unit ) : ;
—(— | 48 — I RECIRCULATION itself Similarly the warm and cold air mixing '~ 9" 210" receives power from pin 9 of
DISTRIBUTION MG YENT : L connector A and ground trom pin 10 of
A LpiaR | w— MQICR LONTROL The air distribution mator Q30a receives maotor Q30b receives its power supply
Iy "j I I MOTOR : p connector A of control unit Q21a
s 4 03 1 O O : @ power supply and ground directly from  2nd ground at pins 3 and 4 of connector
- : 3 ! . : :
. e - the control unit Q21a, at connector A at A: the adjustment potentiometer is sup-
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Interior Electric Fan

Wiring Diagram
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Functional Description

The air conditioner electric fan speed
adjuster Q31 is supplied by the line com-
ing from relay 135 and fuse F13 (30A) in
fusebox G1; it is connected to ground
and to the control unit @21a by the signal
at pin 3 of the contrel unit connector; it

PA4978E116V000

is also connected to the heating-ventila-
tion electric fan Q1 to which it sends an
earth signal which adjusts the speed,
The incorporated temperature sensor is
connected to the control unit @21a at pin
& of connector C and pin 3 of connector
B.

The tan Q1 is supplied directly by battery
voltage through wander fuse G255
{30A), located on the bracket outside
fusebox G1.

12-1994
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Compressor Control

Wiring Diagram
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Functional Description

The electromagnetic joint which oper-
ates the compressor Q11 is operated by
relays Q22 and Q32, both to be found
next to the fusebox G1.

Q32 has the coil cperated by the key,
while the power line is supplied by bat
tery voltage via fuse Q65 (10A), also
located next to G1.

Relay Q32is energized by the electronic
control unit @21a when the control unit
logic requires the compressor to cut in
to operate the air cooling system.

PA4878E115V0C,

Relay Q22 - key-operated supply - is
energised by the Motronic injection and
supply system, consequently it supplies
battery voltage at connector Q11, ac-
cording to the following logic:

— relay Q32 sends two signals to the
Motronic control unit S11: a direct
"compressor cut-in request” signal -
pin 41 - and a second signal which
crosses the minimum pressure switch
(defrost) Q9 and the minimum and
maximum pressure switch (trinary)
Q20 which cut in if the pressure of the
cooling system is too high or too low:

in this case the signal does not reach
the control unit - pin 40 - and the
control unit does not operate the com-
pressor.

= the control unit "relays” the command
signal - pin 32 of S11 - to relay Q22
which is energized and supplies con-
nector @11 which engages the com-
pressor, but only after the inside logic
has checked determinate conditions
(eq. the compressor will not cut in if
the engine needs full power, etc.).

12-1385
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Engine Electric Fan Control

Wiring Diagram

" Functional Description

(Models 2.0 m.y. '95)

The two relays 199 and 100 control the

The 1st speed relay 199 also receives
the “key-operated” supply and is en-
ergized by the earth signal of the 1st
contact of the thermal contact L33: this

The 2nd speed relay 1100 is receives the
“key-operated” supply from the line of
fuse F15 (15A) of G1; it is energized by
the earth signal of the 2nd contact of

m [ § I engagement of the fan to improve the way a power earth is sent to fan P2, L33: this way the power earth is sent
168ED cooling of the air conditioner condenser. through the additional resistance 022: directly to the fan P2: operation at 2nd
z 1.50RN=LT8 :
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HEATING-VENTILATION AND AIR CONDITIONING

Location of Components

( H (, Location of Components

(HEATING/VENTILATION SYSTEM)

(AUTOMATIC HEATING/VENTILATION)

()} green fusebox

(") variant for models 2.0 m.y. '85
()  redfusebox
(ee) greybase
(eese) grey base (Models 2.0 m.y. '85!
purple base {Models 1.6 - 1.8 - 2.0 m.y. "83)
(#+ee) black base

PA4978E116V00l
PA42TBE11EV000 !
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Fault-finding Table

NOTE: In order to make it easier to understand, the tault-finding table for the air conditioner has been subdivided into three sections
which refer to the three functions also described separately in the wiring diagrams:

— Automatic climate control {control unit)
— Compressor control

— Engine fan/s control

Automatic climate control (Control Unit)
On the next pages see:

— Fault signalling during operation;

— Self-diagnosis on board;

— Memorizing check.

Compressor control

Fault

herkad

1ient to be

P

@

()

Compressor cutting in (in all circumstances)

Compressor cutting in (only in certain circumstances) (*)

(7) You are reminded that the compressor is cut out by the system logic under the following conditions:

coolant fluid pressure > 28 bar appr.;
cooclant fluid pressure < 2.5 bar appr. (circuit drained);

coolant temperature > 160°C;

This is also determined by the logic of the ignitionfinjection control unit (see the comresponding sections).

("") also see the next TEST |

12-1994
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Engine cooling fan control
Component to be checked
Fault
E1
@ @@ @
Fan cutting in (in all circumstances) i i
Fan cutting in at two different speeds (only one speed working) (™) . . H .
Fan cutting in due to high engine temp. (at two speeds) (™) .
Fan cutting in due to high coolant fiuid pressure (at two speeds) (**) B
(") Specific for models 2.0 m.y. "95
(™) You are reminded that for models 1.6 - 1.8 - 2.0 m.y. "86 this operation is also determined by the logic of the ignition/injection
control unit.
<
Checking Components
Heating and ventilation fan
SPECIFICATIONS
Nominal voltage 12v
- —n Speed at 12V/25°C in free air with
B impellac and support 3700 £ 100 rpm
2 Direction of motor rotation leftwards impelier side
T
SPECIFICATIONS
Supply voltage 2v
absorbed current 22A
Compressor cutout thermal contact (T)
contact opens >160°C
contact closes <140°C
> )
vy -~
PA4978E116V002 12-1905
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26-24 HEATING-VENTILATION AND AIR CONDITIONING
e @D (specific for models 2.0 m.y. '95)
P : . . . cific Tor models £.U m.y.
Minimum and maximum pressure switch (trinary) . i Two-level thermal qnniad (Spe Y
SPECIFICATIONS
SPECIFICATIONS
1. level:
contact opens 2.45+0.25 bar 1. level:
contact closes 2,60 +0.34 bar contact closes 92x2°C
contact opens a7 =2°C
2. levei:
contact closes 15.2 £0.98 bar 2. level:
contact opens 11.28 = 1.99 bar contact closes 97£2°C
contact opens + 2
3. level: 28 2 bar e
contact opens b :
contact closes 22 = bar
S T
SPECIFICATIONS
resistance 0.18Q2 = 10%
thermal fuse cut in <100°C
SPECIFICATIONS
Contact opening pressure 1.7£0.2 bar
Contact closing pressure 3405
S\ =
SPECIFICATIONS
Nominal voltage 12v
Max. current absorption 25A
Speed at 12V in free air with duct 2350 =150 pm
{minimum})
Metor direction of rotation rightwards
(shown on duct) (impeller side)
p— -

. _ .1995
(AT PA4978E116V001 PA4g78ET16VOL Lo
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propriate error code, which appears on
the upper display (TEMP).

Automatic Climate
Control Unit

In this case proceed to the fault diag-
nosis following the indications given in
the following table.

Signalling of anomalies
during operation
During the automatic operation of the

system ("AUTO" button) some important
anomalies are signalled through an ap-

HEATING-VENTILATION AND AIR CONDITIONING

CODE ANOMALY

CORRECTIVE ACTION

E1 - Short circuit to ground of variator sensor Q31
- Temperature sensor in Q31 disconnected
- Interruption in the regulator Q31 power supply

Carry out test G and H; if necessary
replace the variator Q31

E2 - Temperature sensor in Q31 >-110°C Carry out test H; if necessary replace
the electric fan Q1
E3 Sensor in Q31 in contact closed to supply Carry out test G; if necessary replace

the variator Q31.

On-board Self-diagnosis In accordance with the operations
below, the following are checked in this

The following automatic diagnosis sequence:

makes it possible 1o check the correct
functioning of the conditioning system
rapidly and without operations on the
vehicle, In the event of an anomaly, the
function makes it possible to identify the
relevant component immediately.

1. the control unit Q21a
2. Control unit control keys

3. sensors (Q33, Q24, Q25a, Q25b,
L17, @31)

4. actuators (Q1, @31, Q30a, Q30b,
a1, @z27)

The codes which may appear on the
upper "TEMP" display are ordered as
shown in the chart below from a mini-
mum value of 0to a maximum value of
FF (e.g. C5 is "larger” than 8F and
"smaller” than d7).

Cld|E|F|10|11|12|13| 14| 15| 16| 17| 18| 18| 1A| 1b| 1C| 71| 1E| 1F| 20| 21| 22| 23

24| 25|26\ 27| 28| 29| 24| 2p )| 2C| 2d | 2E

30| 31| 32| 33| 34| 35| 36| 37| 38| 39| 34| 3b|3C| 30| 3E| 3F| 40] 41| 42| 43| 44| 45| 46| 47

48| 49| 4A|4b|4C| 4d | 4E|4F| 50| 51| 52

54| 55|56\ 57| 58| 59| SA| 50| 5C| 5d| 55| 5F| 60| 61 62

o]
?
]
2
2
2
2
g

3
2
o
n

E|6F |70\ 71| 72| 73| 74| 75| 76

78| 79| 7A|7b|7C| 7d| FE| 7F| 80| 81| 82| 83| 84| 85| 86| 87| 85| 89| 8A| 8L |8C) 8d| BE| &F|

83| 84| 95| 95| 97| 98| 99| 94

9C| 8d| 9E|SF | AD| AT| A2

3

Ad|A5| AB| A7) AB| AS|AA| Ab|AC| Ad|AE|AF| bO| b1 | b2| b3

b7|b8| b9| bA| bb| bC| bd| bE]

co|c1|c2|ca|ca| cs| cs| c7|c8| ca|ca| cb|cc) cd|CE| CF| do| d1| d2|d3| d4 | d5 | d6 | a7

b4
i
SRR

a8 | d? db|dC| dd| de| dF| E0| E1| E2|

E4|ES5|E6|E7|EB| 59| EA| Eb|EC| Ed|EE|EF| FO|F1|F2| F3|F4| F5| F6|F7|FB| F9| FA| Fb

m
3

FC|Fd

12-1994
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For a preliminary identification of the
control unit refer to the initialization pro-
cedure (password) of the ALFAROMEO
tester (see relative Publications).

NOTE: the keys and the display of the
control unit panel Q21a are hereafter
identified as in the diagram:

It the display values do not correspond
to those required, replace the indicated
paris or camy out the tests described
below.

e I+ L R | R

— s
[ Cypraet | 4 °

oo

1. Key "EXT"

2. Display "TEMP"
3. Key “TEMP+"
4. Key "TEMP-*

5. Display "AIR*

MEMORY CHECK

The automatic diagnosis makes it
possible to check the capacity to mem-
orize the temperature set by the control
unit @21a

Operate as follows:

— Rotate the ignition key to the "RUN"
position

— Press the "AUTO" key

PA4978E 116V000

6. Key "AIR+" 11. Key "VENT"

7. Key "AIR-" 12. Key "RIC"

8. Key "AUTO" 13. Key "B-LEVEL"
9. Key "DEF" 14, Key "OFF"

10. Key "ECON" 15. Key "FLOOR"

— Press the "TEMP+" a few times, until
the identification code "HI" appears on
the upper display (TEMP)

- Press the "AlIR+" key until the fan
reaches maximum speed and eight
bars appear on the lower display (AIR)

— Press the "RIC" key and one of the
right-hand keys (air distribution) the
one set automatically.

— Rotate the key to the "STOP" paosition;
a few moments later rotate it to the
"RUN" position: the previously stored

settings should now be operational
once again and no changes should
have occured: temperature setto "HI®,
fan at maximum speed, air flow with
recirculation and a centain distribution.

If the settings are not stored replace the
control unit Q21a

12-1994
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HEATING-VENTILATION AND AIR CONDITIONING

Troubleshooting Table by means of Self-diagnosis

STEP

SEE TEST

Execute, strictly following the sequence, the operations relevant to the procedure
phases.
1. Phase: control unit check

1. Rotate the ignition key to the "RUN" position at the same time holding the "AUTO" key
down: the indications shown in the diagram should appear on the display and the leds on
the "AUTO" (upper led), ECON, “"OFF", "DEF", and "BI-LEVEL" buttons should light up.

4]

(]
AT
55
[
[

2. Push the "RIC" button: the indications shown in the diagram should appear on the on
the two displays, and the leds on the "AUTO" (lower led), *RIC*, "VENT", and "FLOOR" but-
tons should light up.

Pressing the "RIC" key again will retum the system to the state shown in the preceeding
diagram

MN.B.: if no indication appears, check the power supply
2. Phase: keyboard check

1. Press the "AUTO" key: four bars should appear on the lower display (AIR)

| e

2. Press the various keys in succession and check that the letters and numbers shown in
the table appear on the upper display (TEMP) for each one:
N.B.: do not press the "AUTQ" key: this will advance the system to the next phase!

KEY IDENTIFICATION

CODE

EXT
TEMP+
TEMS-
AlR+
AIR-
ECON
RIC
OFF
DEF {
VENT |
BILEVEL |
| FLOOR |

B0 oWy AR hoam

It the indications on the display
and the leds does not
correspond to the above, replace
control unit Q21a

TESTA

It the indications on the display
and the leds does not
correspond to the above. replace
control unit G21a

PA4278E116V000
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STEP SEE TEST

3. Phase: sensor check
NOTE: all of the following tests should be camied out when the vehicle is in the workshop
(extemal temperature and intemal temperature of the vehicle stabilized between 10 and
30°C)
1. Press the "AUTO" key: six bars should appear on the lower display (AIR)

RN
2. Press the "AIR-" key: the temperature reading inside the passenger compartment
should appear on the upper display (TEMP).
If not, check the sensor Q33 TESTB
3. Press the "AIR+" key: the outside air temperature reading should appear on the upper
display (TEMP).
If not, check the sensor G24 TESTC
4. Press the "TEMP-* key and then the "TEMP+~ key: the mixed air temperature readings
sent to the upper and lower parts of the passenger compartment should appear on the
upper display (TEMP)
If net, check the sensors Q25a and Q25b TESTDand E
5. Press the "OFF" key for at least 2 seconds: as the vehicle is stationary, the value 0
should appear on the upper display (TEMP). (The value 1 appears if the vehicle were run-
ning at a minimum speed of 30 km/Mh)
If not check the speedometer sensor connection L17 TESTF
6. Press the "RIC" key: a value representing the position of the air distribution vents should
appear on the upper display (TEMP) (see point 10 of phase 4)
7. Press the "VENT" key: a code will appear, based on the functioning of the electronic
regulator, on the upper display (TEMP). Any other code apart from *00" or "FF guarantees
the correct operation.
If not, check the regulator Q31 TESTG
4. Phase: actuator check
1. Press the "AUTO" key: eight bars should appear on the lower display (AIR)

: B 21

ERALIENALIEILEE
2. Repeatedly press the "AlR+" key: each time it is pressed, the electric fan should be
heard to gradually increase in speed, and 26 identification codes should appear in se-
quence on the upper display (TEMP) starting from value "C”until value “3F
(see code sequence chart)
If not, check the fan Q1 and relative regulater Q31 TESTH
3. Repeatedly press the "AIR-" key: each time it is pressed, the electric fan should be
heard to gradually decrease in speed, and 26 identification codes should appear in se-
quence on the upper display (TEMP) starting from value "3F" until value “C”
(see code sequence chart)
If not. check the fan Q1 and relative regulator Q31 TESTH

PA4978E11E
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STEP SEE TEST
4. Press the "ECON" key a few times: the compressor electromagnetic coupling engage-
ment relay should be activated and deactivated and at the same time the relative leds
should light up and go out.
If not check correct cut<n of compressor Q11 TESTI
5. Press the "TEMP-" key: a sequence of identification codes should appear on the upper
display (TEMP} up to 2 value limit of "32" (max cold)
If not, check motors Q30a and Q30b TESTJand K
6. Press the "EXT" key: a sequence of identification codes should appear on the uppe, dis-
play (TEMP) up to a value limit of "73" or “7b" (mixing tap open, vent intermediate position)
If not, check motors Q30a and Q30b TEST Jand K
7. Press the "TEMP+" key: a sequence of identification codes should appear on the upper
display (TEMP) up to a value limit of "C2" (max. hot)
If not, check motors Q30a and Q30b TESTJand K
B. Press the "RIC" key: air recirculation within the passenger compartment should be acti-
vated and the relative led should light up
If not, check motor Q27 TEST L
9. Press the "RIC" key again: cutside air intake should be activated and the relative led
should go out
If not, check motor Q27 TESTL
10. Press the "DEF", "VENT", "BI-LEVEL", "FLOOR" keys in sequence. Each time a differ-
ent key is pressed the relative led should come on on the upper display (TEMP) and a se-
quence of identification codes should appear which stop when they identify a certain posi-
tion of the air distribution vents, as illustrated:
KEY CODE

DEF 2C5(7)

VENT <2E(7)

BI-LEVEL 5C

FLOOR 8F
(") See code sequence chart
If these codes do not appear comectly, check the motor Q30a TESTM
NOTE: )
The self-diagnosis terminates with this last operation: to return the system to normal
operation, press the "AUTO" key.
If all the indications comespand, the system is functioning comectly; if not, camy out the
tests which follow in order to identify the anomaly and restore correct operation
12-1894 PAZ978E116V000
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‘ CHECK CONTROL UNIT POWER SUPPLY ‘ TESTA ]
TEST PROCEDURE RESULT CORRECTIVE ACTION
A1 | CHECK FUSE
P | Carry out step A2

— Check for damage of fuse F13in fusebox G1

(o< >

Replace the fuse (30A)

a2 I CHECK FUSE

— Check for damage of fuse F16in fusebox G1

(o) »
o< >

Carry out step A3

Replace the fuse (10A)

A3 [ CHECK VOLTAGE

= Verify 12V at pin B10 of control unit Q21a

() »
o>

Carry out step A4

Restore wiring between G1 and Q21a

A4 ‘ CHECK VOLTAGE

- With ignition key engaged, verify 12V at pin B12 of
control unit Q21a

(o) »
>

Carry out step AS

Restore wiring between G1 and Q21a

A5 | CHECK GROUND

— Check that pins B4 and B11 of control unit Q21a are
grounded (0V)

() »
&< »

Carry out step A6

Restore wiring between:
Q21a and ground G148b
Q21a and ground G53b

A6 | CHECK VOLTAGE

— With sidelights on, verify 12V at pin C1 of control unit
Q21a

(o) »
() >

If the displays and leds do not come on, replace the
control unit Q21a

Restore wiring between G1 and Q21a

PA4978E116V000
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l CHECK PASSENGER COMPARTMENT TEMPERATUR SENSOR

TESTB

TEST PROCEDURE

RESULT

CORRECTIVE ACTION

B1 | SELF-DIAGNOSIS

— During the self-diagnosis procedure an incorrect
passenger compariment temperature value appears
{even if plausible)

(o0) »
(&>

Carry out step B4

Carry out step B2

B2 i SELF-DIAGNOSIS

— During the self-test 06" will be displayed

(o) »
(K>

Carry out step B

Carry out step B3

B3 | SELF-DIAGNOSIS

= During the self-test 45" will be displayed

(o) »
(o<f >

Carry out step B9

Carry out step B4

B4 ‘ CHECK VOLTAGE

- Verify 12 V at pin 1 of sensor Q33

(o) »
(<) >

Carry out step BS

Aestore wiring between Q33 and G1

BS l CHECK GROUND

— Check that pin 2 of sensor Q33 is grounded {0V)

(ox) »
(<)

Replace senscr Q33

Restore wiring between Q33 and ground G148b

B6& l SELF-DIAGNOSIS (CHECK SENSOR)

~ Disconnect sensor Q33 and bridge pins 3 and 4: "G
is displayed

(ox) »
(<) >

Carry out step B7

("45" displayed) Replace sensor Q33

B7 | CHECK CONTINUITY

~ Check continuity between pin 4 of @33 and pin B7 of
control unit Q21a

»
(&<h >

Carry out step B8

Restare wiring between Q33 and control unit G21a

12188

{continues)
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CHECK PASSENGER COMPARTMENT TEMPERATUR SENSOR

1 TESTB ]

TEST PROCEDURE

RESULT

CORRECTIVE ACTION

B8 | CHECK GROUND

= Check that pin 3 of sensor Q33 is grounded (0V)

(o) »
(o) >

Check and if necessary replace control unit Q21a

Restore wiring between of Q33 and ground Q36

B9 | SELF-DIAGNOSIS (SHORT CIRCUIT CHECK)

— Disconnect sensor Q33; "G displayed

(o) »
<>

Replace sensor Q33

("45" displayed) Carry out step B10

B10 | CHECK VOLTAGE

— Check for voltage (> 0V) at pin 4 of sensor Q33

() »
(o) »

Check and if necessary replace control unit Q21a

Restore wiring between Q33 and control unit Q21a

4 CHECK OUTSIDE TEMPERATURE SENSOR

TESTC

TEST PROCEDURE

RESULT

CORRECTIVE ACTION

c1 I SELF-DIAGNOSIS

= During the self-diagnosis procedure an incorrect
outside temperature value appears (even if plausible)

(&) »

©<)»

Replace sensor located in the door mirror - connector
G59b

Camy out step C2
c2 ‘ SELF-DIAGNOSIS
P=| Cany out step C4
— During the self-test *- 29" will be displayed
@ P-| Carry out step c3

c3 | SELF-DIAGNOSIS

— During the self-test "49" will be displayed

(o< >

(o) »

Carry out step C7

Carry out step C4

c4 | SELF-DIAGNOSIS (CHECK SENSOR)

— Disconnect connector G59b and bridge pins E and D:
“-29" displaved

(o) >

(<) »

Carry out step C5

("49" displayed) Replace sensor located in the door
mirror

PA4978E 116VC:

{continues)
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l CHECK OUTSIDE TEMPERATURE SENSOR | TESTC

TEST PROCEDURE RESULT CORRECTIVE ACTION

C5 | CHECK CONTINUITY

> Carry out step C6

@ P> | Restore wiring between G53b and control unit Q21a

— Check continuity between pin E of G59b and pin B8
of control unit Q21a

cs | CHECK GROUND

P | Check and it necessary replace control unit @21a

@ P | Restore winng between G59b and ground Q36

> Replace sensor located in the door mirrar

@ P | (49" displayed) Carry out step C8

P~ | Check and if necessary replace control unit @21a

@ P | Restore wiring between G59b and control unit Q21a

— Check that pin D of G59b is grounded (0V)

c7 I SELF-DIAGNOSIS (SHORT CIRCUIT CHECK)

— Disconnect sensor - connector G59b: "-29° displayed

cs8 [ CHECK VOLTAGE

— Check for vaoltage (> 0V) at pin E of G59b

i 5
| CHECK MIXED AIR TEMPERATURE SENSOR (UPPER.) TESTD
TEST PROCEDURE RESULT CORRECTIVE ACTION
D1 ‘ SELF-DIAGNOSIS
. P~ | Replace sensor Q252
— During the self-diagnosis procedure an incorrect
upper heater/conveyor group mixed air temperature
value appears (even if plausible) @ P | Carry out step D2
D2 | SELF-DIAGNOSIS
P | Carry out step D4
— During the self-test " 0" will be displayed
@ P | Carry out step D3
(continues)
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| HEATING-VENTILATION AND AIR CONDITIONING .6-35
| CHECK MIXED AIR TEMPERATURE SENSOR (UPPER) ‘ TESTD ]
TEST PROCEDURE RESULT CORRECTIVE ACTION
3 LF-DIAGNOSIS
5 1 b P | Carry out step D7
— During the self-test "79" will be displayed
@ P | Carry out step D4

D4 | SELF-DIAGNOSIS (CHECK SENSOR)

— Disconnect sensor Q25a and bridge pins 1 and 2:
0" displayed

(<) »
Dls

Carry out step DS

("79" displayed) Replace sensor Q25a

b5 [ CHECK CONTINUITY

— Check continuity between pin 1 of Q25a and pin B5
of control unit G21a

() »
(o<h >

Carry out step D6

Restore wiring between Q25a and control unit Q21a

D& I CHECK GROUND

~ Check that pin 2 of sensor Q25a is grounded (0V)

(o) »
(o5 >

Check and if necessary replace control unit Q21a

Restore wiring between Q25a and ground Q36

b7 | SELF-DIAGNOSIS (SHORT CIRCUIT CHECK)

— Disconnect sensor Q25a:; 0" displayed

@ >
Dl

Replace sensor Q25a

(79" displayed) Carry out step D8

D8 r CHECK VOLTAGE

— Check for voltage (> OV} at pin 1 of sensor Q25a

(@) »
(&) >

Check and if necessary replace control unit G21a

Restore wiring between Q25a and control unit Q21a

PA4978E116V000
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E CHECK MIXED AIR TEMPERATURE SENSOR (LOWER)

. TESTE

TEST PROCEDURE

RESULT

CORRECTIVE ACTION

E1 | SELF-DIAGNOSIS

— During the self-diagnosis procedure an incorrect
lower heater/conveyor group mixed air temperature

(<) »

Replace sensor Q25b

value appears (even if plausible) @ P | Carry out step E2
E2 | SELF-DIAGNOSIS
P | Carry out step E4
— During the self-test "~ 0" will be displayed
@ P | Carry out step E3

E3 | SELF-DIAGNOSIS

= During the self-tast "79" will be displayed

(ox) »
(<) »

Carry out step E7

Cany out step E4

E4 | SELF-DIAGNOSIS (CHECK SENSCR)

— Disconnect sensor Q25b and bridge pins 1 and 2:
0" displayed

() »
(<) >

Carry out step ES

(79" displayed) Replace sensor Q25b

ES | CHECK CONTINUITY

= Check continuity between pin 1 of Q25b and pin B9
of control unit Q21a

(o) »
(<) >

Carry out step E6

Restore wiring between Q25b and ontrol unit Q21a

E6 | CHECK GROUND

— Check that pin 2 of sensor Q25b is grounded (0V)

(@) »
(o< »

Check and if necessary replace control unit G21a

Restore wiring between Q25b and ground Q36

E7 | SELF-DIAGNOSIS (SHORT CIRCUIT CHECK)

— Disconnect sensor Q25b: " displayed

»
ol

Replace sensor Q25b

("79" displayed) Carry out step E8

E8 | CHECK VOLTAGE

= Check for voltage (= 0V} at pin 1 of senscr Q25b

(ox) »
(o< >

Check and if necessary replace control unit Q21a

Restore wiring between Q25b and control unit Q21a

PA497BE 116V000

HEATING-VENTILATION AND AIR CONDITIONING

I CHECK SPEEDOMETER SIGNAL

TEST PROCEDURE

RESULT

CORRECTIVE ACTION

F1 I CHECK SPEEDOMETER

=0n instrument panel C10 check for correct
functioning of speedometer

(ox) »
&< »

Carry out step F2

Refer to the troubleshooting relative to the speedometer
in the section "Instrument Panel*

F2 | CHECK SENSOR

— Check the speedometer signal operating as follows:
» connect pins 3 and 1 of sensor L17 to 12V and
ground respectively
+ insert the shaft of an electric motor in the sensor
» varying the speed of the electric motor, check that
there is a variation in the frequency of the signal
ghﬂeen 1and 7.5 V) reaching pin C5 of control unit

1a

(o) »
(K >

Check and if necessary replace control unit Q21a

Restore wiring between L17 and Q21a

CHECK TEMPERATURE SENSOR IN THE SPEED VARIATOR DEVICE

TESTG

TEST PROCEDURE

RESULT

CORRECTIVE ACTION

G1 | SELF-DIAGNOSIS

— During the self-diagnosis procedure an incomect air
temperature around the electric fan appears (even it
plausible)

(o) »
(o< »

Replace il requlator Q31

Cany out step G2

G2 [ SELF-DIAGNOSIS

— During the self-test "0* will be displayed

(o) »
<>

Carry out step G4

Carry out step G3

G3 | SELF-DIAGNOSIS

— During the self-test "FF™ will be displayed

(<) »
o>

Carry out step G7

Carry out step G4

G4 | SELF-DIAGNOSIS (CHECK SENSOR)

= Disconnect the regulator @31 and bridge pins A1 and
A2: 0" displayed

(o) »
(>

Carry out step G5

{“FF" displayed) Replace the reculator Q31

PA487BE116V(
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‘ CHECK TEMPERATURE SENSOR IN THE SPEED VARIATOR DEVICE

TEST G

TEST PROCEDURE

RESULT

CORRECTIVE ACTION

as | CHECK CONTINUITY

~ Check continuity between pin A1 of @31 and pin C8
of control unit Q21a

(o) »
o<y

Carry out step G6

Restore wiring betwean Q31 and control unit @21a

6 | CHECK CONTINUITY

— Check continuity between pin A2 of Q31 and pin B3
of cantrol unit Q21a

(<) »
e

Check and if necessary replace control unit Q21a

Restore wiring betwean Q31 and control unit Q21a

ar i SELF-DIAGNOSIS (SHORT CIRCUIT CHECK)

— Disconnect the regulator Q31: "O'displayed

(<) »
(o< >

Replace the regulater Q31

("FF" displayed) Carry out step G8

G8 | CHECK VOLTAGE

— Chack for voltage { OV} between pins A1 and A2 of
regolatore Q31

(ox) >
(o< >

Check and if necessary replace control unit Q21a

Restore wiring between Q31 and control unit Q21a

‘ CHECK ELECTRIC FAN WITH RELATIVE SPEED REGULATOR

TESTH

MNOTE: if the no part of the conditioner is working, first refer to test A; if it is only the fan which is not working, carry out the following

test H.

TEST PROCEDURE

RESULT

CORRECTIVE ACTION

H1 | CHECK FUSE

= Check for damage of fuse F13in fusebox G1

(o0) »
(oK) >

Carry out step H2

Replace the fuse (304)

H2 | GHECK FUSE

— Check for damage of wander fuse G255

(o) »
(oKj >

Carry out step H3

Replace the fuse (30 A)

12-1994

(continues)
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l CHECK ELECTRIC FAN WITH RELATIVE SPEED REGULATOR

TEST PROCEDURE

RESULT

CORRECTIVE ACTION

H3 l CHECK VOLTAGE

= Verify 12V at pin 2 of electric fan Q1

(o) »
>

Carry out step H4

Restore wiring between Q1 and fusebox G1

H4 ] CHECK VOLTAGE

— With ignition key engaged, verify 12V at pin BC of
regulator Q31

(@) »
o< >

Carry out step H5

Restore wiring between G1 and Q31

H5 ' CHECK GROUND

= Check that pin BA of regulator Q31 is grounded (0V)

(<) »
Dl

Carry out step HE

Restore wiring between Q31 and ground G148b

He ] CHECK VOLTAGE

—Engage the electric fan and check for voltage
(between 0 and 5 V) at pin A3 of regulator Q31

@) »
o< »

Carry out step H8

Carry oul step HT

H? | CHECK VOLTAGE

—Engage the electric fan and check for voltage
(between 0 and 5 V) in output from pin C3 of control
unit Q21a

(@) »
o< >

Aestore wiring between Q31 and Q21a

Check and if necessary replace control unit Q21a

H8 | CHECK GROUND SIGNAL

— Engage the electric fan and check that the output
signal decreases when the speed increases (0V at
max speed) from pin BB of regulator Q31

(o) »
Sl

Carry out step H9

Aeplace regulator Q31

Ho | CHECK GROUND SIGNAL

— Engage the electric fan and check that the output
signal decreases when the speed increases (OV at
max speed) at pin 1 of electric fan Q1

(<) »
(o<i >

Replace electric fan Q1

Restore wiring between Q31 and Q1

PA4978E116V000
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[ CHECK COMPRESSOR ACTUATING SIGNAL | TESTI ’
TEST PROCEDURE RESULT CORRECTIVE ACTION
1 CHECK GROUND SIGNAL
E P | Carry out step 12

- Actuating the compressor (2.g. requesting a very cold
temperalure... - N.B. the "ECON" key must not be
pressed) check for a ground signal (OV) in output
from pin €2 of control unit G21a

(<) >

Check and if necessary replace control unit Q21a

B | CHECK GROUND SIGNAL

- Actuating tha compressor (e.g. requesting a very cold
temperalure) check for and ground signal (0V}) at pin
85 of relay Q32

(ox) »

Check and if necessary replace the compressor or the
electromagnetic joint connector Q11.

Operation of the compressor is cut off by the system
logic in the following conditions:

- coolant fluid pressure appr. 28 bar;

- coolant fluid pressure appr. <2.5 bar (circuit
discharged);

- coolant fluid temperature 160°C;

additionally this operation is determined also by the
logic of the ingition/injection control unit (see section
“Motronic™)

Restore wiring between Q21a and Q32

PA4278E118V000
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] CHECK AIR DISTRIBUTION MOTOR 1 TEST J ]
TEST PROCEDURE RESULT CORRECTIVE ACTION
a1 | CHECK VOLTAGE
P | Carry out step J3
— Actuate the motor (e.g. requesting air directed
towards feet - FLOOR" key) and verify 12 V between
pins 1 and 2 of motor Q30a @ P | Carry out step J2

N.B.: the voltage is inverted when the motor changes
direction

J2 | CHECK VOLTAGE

— Actuate the moter (e.g. requesting air directed
towards feet- "FLOOR" key) and verify 12V between
pins AS and A6 of control unit Q21a

(ox) »
(o< >

Restore wiring between Q30a and Q21a

Check and if necessary replace control unit Q21a

43 | CHECK GROUND

= Check that pin 3 of motor Q30a is grounded (OV)

() »
o< >

Carry out step J4

Restore wiring between Q30a and ground Q36

J4 |CHECK\J’DLTAGE

— Actuate the motor (e.g. requesting air directed
towards feet - "FLOOR" key) and check that the
voltage between pins 4 and 5 of the mator Q30a,
varies when the vent moves

(ox) >
(<) »

Carry out step JS

Replace motor Q30a

J5 | CHECK VOLTAGE

— Actuate the motur (e.g. requesting air directed
towards feet - "FLOOR" key) and check that the
voltage between pins A7 and AB of control unil Q21a,
varies when tha distribution vent moves

(<) »
(<) >

Check and if necessary replace control unit Q21a

Restore wiring between Q30a and Q21a

PA4978E116V0L
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‘ CHECK AIR MIXING MOTOR

‘ TESTK 1 5

TEST PROCEDURE

RESULT

CORRECTIVE ACTION

K1 ‘ CHECK VOLTAGE

— Acluate the molar (2.g. reguesling very cold or very
hot air) and verfy 12 V betwean pins 1 and 2 of the
mator Q30b
N.B.: voltage is inveriad when the molor changes
direction

(ox) »
(o5 >

Carry out step K3

Carry out step K2

K2 | CHECK VOLTAGE
L

— Actuate the motor (.g. requesting very cold or very
het air) and verify 12 V between pins A5 and A6 of
control unit Q21a

(@) »
e

Restore wiring between Q30b and Q21a

Check and if necessary replace control unit Q21a

K3 | CHECK GROUND

— Check that pin 3 of motor Q30b is grounded (0V)

(>
(55>

Carry oul step K4

Restore wiring between Q30b and ground Q36

K4 | CHECK VOLTAGE

= Actuale the motor (e.g. reguesting very cold or very
hotair) and check thatthe voltage between pins 4 and
5 of motor Q30b, vanes when the air mixing vent
move

(%) »
(<>

Carry out step K5

Replace motor Q30b

K5 | CHECK VOLTAGE

= Acluate the motor {e.g. reguesting very cold or very
hot air) and check that the voltage between pins A7
and A2 of control unit G21a, vares when the air
mixing vents move

(@) »
(o) »

Check and if necessary replace control unit Q21a

Restore wiring between Q30b and Q21a
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| CHECK AIR RECIRCULATION MOTOR

| TESTL !

TEST PROCEDURE

RESULT

CORRECTIVE ACTION

1 | CHECK VOLTAGE

— Operate the motor (opening or closing the
recirculation function) and verify 12 V between pins 1
and 2 of motar Q27
N.B.: voltage is inverted when the motor changes
direction

(o) »
(o) >

Replace motor Q27

Carry out step L2

L2 | CHECK VOLTAGE

— Operate the motor (opening or closing the
recirculation function) and verify 12 V between pins
Ag and A10 of control unit @21a

(%) >
o>

Restore wiring between and Q27 and Q21a

Check and if necessary replace control unit Q21a

CHECK POSITION OF AIR DISTRIBUTION MOTOR VENTS

[ TESTM

TEST PROCEDURE

RESULT

CORRECTIVE ACTION

M1 | SELF-DIAGNOSIS

—  During the self-diagnosis procedure identification
codes appear which differ by one unit from those
indicated in the table corresponding to the various
types of air distribution:

KEY IDENTIFICATION
CODE
DEF ds
VENT 26
Bi-LEVEL 62
FLOOR 84

(o) »
@v

Act on the regulation and setting screws of the motor
position transducers (see "REPAIR MANUAL-BODY",
Group B0 - Air conditioning)

Carry out step M2

M2 | SELF-DIAGNOSIS

= During the self-diagnosis procedure identification
codes appear which differ greatly from those
indicated in the preceeding table

(o) »

Replace mator Q30a

Chack motor connections (see test J)
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