Technical data 022-5

Temperature sensor

°C  (°F) (£10%)

Resistance al -20 (-4) Ohm 14000

A0 (14) Ohm 9000

0 {32 Ohm 5800

10 (50) Ohm 3800

15  (58) Ohm 3000

20  (68) Ohm 2600

. ‘ 25 (76) Ohm 2000
v 30  (86) Ohm 1700
80 (176) Ohm 320

o &

Auxiliary air valve

Resistance Ohm 40-80

‘../ ‘

. &
AIC valve

Resistance, LH 2.2 Ohm 20+5
LH 2.4 Ohm 7T+5
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Fuel system

, B202 engine

Pressure regulator

3 2%‘331'3&';3-5 Pressure * Parmitted tolerances when the test is
carrigd oul using workshop equipment,
397 and taking into accounl the temperature,
257 fuel grade and tha lolarance and call-
214 26409550 15 bar bration of the instrument,
215 (2.3-2.81
213
226
235 3.0+0.25/-0.15 bar
256 [2.8-3.3)"
258
264 2.8+ 0.25-015 bar
265 (2.6-3.1y
Pressures Turbo Other engines
Systam pressure {at atmospheric
pressure in the miake manifold)
-1986 bar (psi) 2.9 ¥0.05 (36) 30 (43} above pressure
1987- bar (psi) 2.8+0.05 (41) intake manifold
Residual pressure (engine
swilched off) bar (psi) | 2:3(33) 2.8 (39)

Pressure regulator - checking values

Turbo, up to and including 1988

Vacuum

0 bar

-0.2 bar (-2.9 psi)
-0.4 bar (-5.8 psi)
-0.6 bar {-8.6 psi)

Pressure

{) bar

+0.2 bar {2.9 psi)
+ 0.4 bar (5.8 psi)
+ 0.6 bar (B.6 psi)

B202i, as from 1988

Vacuum

& bar

0.2 bar {-2.9 psi)
-0.4 bar (-5.8 psi)
-0.6 bar {-8.6 psi)

System pressure
2.5 bar (36 psi)
2.3 bar (33 psi)
2.1 bar (30 psi)
1.9 bar (28 psi)

System pressure
2.5 bar (16 psi)
2.7 bar (39 psi)
2.9 bar (42 psi)
3.1 bar (45 psi)

System pressure
3.0 bar (43 psi)
2 8 bar {40 psi)
2.5 bar (37 psi)
2.4 bar {35 psi)

Turbo, as from 1987

Vacuum

U bar

-0.2 bar (-2.9 psi)
-0.4 bar (-5.8 psi)
-0.6 bar (-B.6 psi)

Pressure

0 bar

+ 0.2 bar (2.9 psi)
+ 0.4 bar (5.8 psi]
+ 0.6 bar [8.6 psi)

System pressure
2.8 bar (40 psi)
2.6 bar (37 psi)
2.4 bar (35 psi)
2.2 bar (32 psi)

System pressure
2.8 bar (40 psi)
3.0 bar (43 psi)
3.2 bar (46 psi)
3.4 bar (48 psi)
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Technical description 200-1
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200-2 Technical description

Fuel system, B201 injection
engine

General

The injection system for the engine is the Bosch
Cl (Continuous Injection) system.

An electric fuel pump delivers fuel at constant
pressure to the fuel distributor. The air flow sen-
sor, which measures the flow of airto the engine,
acts mechanically on the fuel distributor,
thereby ensuring that the correct amount of fuel
is metered to the four injection valves. The fuel is
injected continuously into the inlet manifold im-
mediately upstream of the inlet valves.

21517

fnjection engine
1 Fuel filter 8 Cold-start valve
2 Fuel distributor 9 Thermostatic switch
3 Air flow sensor 10 Injection valves
4 Air cleaner 11 Auxiliary air valve
5 Rubber duct connector 12 Power distribution panel
6 Warm-up regulator 13 Thermostatic time switch
7 Throttle housing

Saab 900




006 qees

B Line pressure

Line pressure - 0.1 bar
BN Injection pressiure
[ Control pressure
=== Return, no pressure

Fuel injection system (N/A US spec)

1 Fuel tank G Warm-up regulator

2 Fuel pump i Cold start valve

3 Fuel acoumulator B Injection valves

4 Fuel filter 9 Line pressure regulator

5 Fuel distributor

€-00¢ Uol3d110sap |eaiuyss |
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I K}

| e |
Line pressura
Line pressure - 0.1 bar Fuel infection system (N/A US spec)
Injection pressure 1 Fuel tank ) _ 6 Warm-up regulator
2 Fuel pump with pressurized recelver 7 Cold start valve
Control pressure 3 Fuel accumuiator 8 Injection valves
Return, no pressure 4 Fuel filter 9 Line pressure regulator

5 Fuel distributor
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Technical description 200-5

Fuel tank and fuel pump

The fuel pump is an electric rotary pump
mounted inside the tank. The pump and motor
are totally enclosed and cannot be dismantled
for repair. The relief valve is fitted to the fuel
pump and is actuated when the pressure is ex-
cessive. A non-return valve in the fuel pump out-
let prevents the line pressure dropping to zero
immediately the pump stops.

Fuel tank with pressurized receiver
(Cars with catalytic converter)

W ‘ A feed pump and a pressurized receiver were in-
troduced on 1983 models. The function of the
pressurized receiver is to maintain pressure on
the suction side of the fuel pump to prevent
vaporization of the fuel.

This supersedes the earlier design in which the
entire fuel tank was pressurized.

52/1320

w @

’{‘. ‘ The system consists of a feed pump, a main 4
- pump and a pressurized receiver. The feed pump 5

delivers the fuel from the tank into the receiver.

When the receiver is full, pressure builds up in it 3—=

and the main pump mounted in the receiver is

supplied with fuel under pressure. 2'__

1— —6
7

1 Pressurized receiver 5 Safety valve
2 Main pump & Feed pump
3 Return fuel T Filter

4 Tofuel accumulator

Saab 306



200-6 Technical description

Fuel accumulator

The fuel accumulator is connected to the fuel
line from the fuel pump and is situated under-

neath the floor, in front of the fuel tank.

The fuel accumulator has three functions:

1 The fuel accumulator delays the build-up of
pressure in the fuel system on starting, thus
giving the control plunger in the fuel dis-
tributor time to reach the bottom of its travel
before the injection valves open, and pre-
venting too much fuel from being injected.

2 The accumulator absorbs any pressure fluc-
tuations or surges occurring in the system.

3 After the engine has been switched off, the
pressure in the fuel system drops to about 2
bar (29 psi) and is held at this pressure by
the quantity of fuel contained in the ac-
cumulator. Thus, the fuel system remains
pressurized while the engine is cooling, pre-
venting the formation of air bubbles due to
vaporization of the fuel and possible starting
difficulties when the engine is hot.

5 4469
Fuel accumulator with fuel pump in operation

I  Line pressure

ﬂ\lHIHIlImlml\\IHI\U\NIHIWIIUII

J‘J"J””.r"

- 9 S 4470

Fuel accumulator on shut-off of engine

[IMmn ~ Shut-off pressure.
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Technical description 200-7

Fuel filter

The fuel filter is fitted in the circuit between the
fuel accumulator and the fuel distributor. The fil-
ter has a paper cartridge and a nylon strainer.

Fuel filter

1 Outlet
'd@ 2 Nylon strainer
- 3 Paper cartridge
4 Arrow, marking the flow direction
Fuel distributor 5 Inlet

W . The fuel distributor distributes the fuel to the in-

= jection valves and consists of a fuel control unit
and four pressure regulating valves {two ofwhich
are shown, one for each cylinder.

Fuel distributor

Line pressure 1 Control plunger
2 Pressure regulating valve
3 Line pressure regulator

Line pressure -0.1 bar (1.5 psi)

Injection pressure
E=3 control pressure
T/ Retum, no pressure

Saab 900




200-8 Technical description

The skirt of the control plunger is in continuous
communication with the line pressure which also
acts on the bottom of the pressure regulating
valve. When the control plunger is raised by the
lever from the air flow sensor plate, four meter-
ing slots (one for each cylinder), which feed the
fuel to the top of the pressure regulating valve,
will be opened. The pressure above the spring-
loaded diaphragm acts on the latter, deflecting it
downwards and opening the outlet to the injec-
tion valve. A pressure differential of 0.1 bar
(1.5psi) is maintained between the line pres-
sure and the pressure above the diaphragm. This
constant pressure differential is required to en-
sure that the injected quantity of fuel always re-
mains proportional to the open area of the met-
ering slots and that this is the same for all four
cylinders.,

The fuel distributor also contains a line pressure
regulator, passages for the contral pressure,
and fuel inlets and outlets,

Pressure regulating vaive, partial load
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54474

Fressure regulating valve, full foad
B | ire pressure

Line pressure -0.1 bar (-1.5 psi)

Injection pressure

=1 Line pressure

Saab 900
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Technical description 200-9

Line pressure regulator

5 TAT2

The line pressure regulator ensures that the
pressure in the circuit remains constant when ;
the fuel pump is in operation and also controls $n=orenf
I
L

the recirculation of fuel to the tank. When the
fuel pump is switched off, there is a rapid drop in
pressure to approx. 2.5 bar (36 psi), at which
pressure (the rest pressure) the regulator closes
the return line and the rest pressure is main-
tained by means of the "0’ ring seal and the quan-
tity of fuel contained in the fuel accumulator. The
purpose of the rest pressure is to prevent the fuel
from vaporizing in the circuit when the engine is
warm, making restarting difficult.

Line pressure regulator with fuel pump in opera-

we .

wé

ill 57373

I
se oo

r
= ey

| L] SRR

Line pressure regulator with engine off
B | ne pressure

w ‘ [/ Return, no pressure

I Rest pressure

The line pressure regulator forms an integral unit

] RN g,
with a shut-off valve to which the return fuel line r.&“‘“‘“i‘_._ ' B
from the control pr re regul i e : --"=.. e
pressu gulator is con W h'lmnhh :

nected. When the fuel pump is operating, the
shut-off valve is actuated mechanically by the i
line pressure regulator, whereupon the return

fuel from a control pressure regulator by-passes fA "'B ‘C A
the shut-off valve to the return line.

Line pressure regulator, fuel pump operating

1 Line pressure regulator
2 Shut-off valve

A Line pressure

B Return line

C Control pressure return




200-10 Technical description

When the fuel pump stops operating and the line
pressure regulator valve is pressed into its seat-
ing, the shut-off valve is also pressed into its
seating, preventing the fuel flowing back
through the control pressure return.

Warm-up regulator

When the engine is warm, the warm-up regulator
(a spring-loaded diaphragm valve) maintains a
constant control pressure above the control
plunger. When the engine is cold and requires a
richer fuel/air mixture, the control pressure is de-
creased, allowing the control plunger in the fuel
distributor to rise, and more fuel to flow to the in-
jection valve.

When the engine is cold, a bi-metal strip reduces
the spring load of the diaphragm. This causes
the diaphragm to open and more fuel to flow
through the recirculation line to the fuel tank,
thus reducing the control pressure. When the en-
Eine is running, current flows through the coil
which surrounds the bi-metal strip. As the bi-
metal strip heats up, it bends away from the
spring, and the pressure on the diaphragm, and
thus the control pressure, increases. When a
warm engine is started, there is no reduction in
the control pressure, as the bi-metal stripis then
affected by the engine temperature.

Line pressure regulator, fuel pump idle

A Line pressure
B Return line
C Control pressure return

T
L

—
_

4 5 4477
Warm-up regulator, cold engine

T Control pressure
Return, no pr re
o Pet pressu

1 Diaphragm

2 Push rod

3 Pressure spring
4 Bi-metal strip
5 Heating coil

—

— 0
5 4478

Warm-up regulator, warm engine
[ Line pressure

Return, no pressure

Saab 900
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Technical description 200-11

Regulation of control pressure

Fuel under control pressure is removed from the
system via an orifice (a) in the fuel distributar.
The control pressure is reduced to 3.7 bar {54
psi) and 0.5-3.7 bar (7-54 psi) during the warm-
up period due to the pressure drop across the
orifice (a), which is determined by the amount of
fuel flowing through the orifice and the Warm-up
regulator. An additional orifice (b), located be-
tween the control pressure passage and the top
of the control plunger, is designed to eliminate
rapid oscillation of the air flow sensor lever.

Fuel booster (cold-start) valve

The cold-start valve, located inside the throttle
housing, is in communication with line pressure.
Actuated by a solenoid, the valve is controlled by
a thermostatic time switch that senses engine
temperature. The fuel booster valve is actuated
when the starter motor is running or the fuel
booster pressure switch contacts are energized.
At temperatures of -20°C {-4°F) or below, the
valve can inject fuel for a maximum period of
9.5s. At higher engine temperatures the injec-
tion time becomes progressively shorter and the
valve ceases to operate at a temperature of ap-
prox. 45°C (113 °F).

Thermostatic time switch

When the engine is cold, with a temperature
below 45 °C (113 °F), the switch should close al-
lowing current to flow for some time (depending
on the actual temperature) when the starter
maotor is running.

Check that the switch closes when the starter
motor is running by connecting a test lamp
across the terminals of the unplugged connec-
tor.

Because it is not possible to make a more accu-
rate check of the time the switch is closed or of
the temperature, if in doubt, fit a new switch.

Control pressure regulation

DR (e pressure

Line pressure -0.1 bar (-1.5 psi)
EEEEE Injection pressure

Control pressure
== ”

Fuel booster (cold start) valve




200-12 Technical description

Injection valves
The injection valves, fitted in the inlet manifold. 1\ 2\
inject fuel continuously upstream of the engine D o i

Inlet valves. A spring-loaded disc and needle
valve inside each injection valve opens when the
fuel pressure reaches approx. 3.3 bar (47 psi).

R RIS

Also incorporated inside the valve is a fuel

strainer.
injection valve
1 Fuel strainer
2 Valve disc
3 Needle valve
Air induction system

Alr induction system

1 Aircleaner 4 Throttle housing
2 Airflow sensor 5 Inlet manifold
3 Rubber bellows 6 Auxiliary air valve

Saab 900
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Technical description 200-13

Aircleaner

The air cleaner, which contains a paper element,
is fitted to a bracket on the front of the LH wheel
arch. The air flows through the inlet pipe into the
air cleaner, through the air filter and upwards to
the air flow sensor, which is belted to the top of
the air cleaner.

. Airflow sensor
w The air flow sensor consists of an airventuri tube

inside which an air flow sensor plate moves, The
air flowing into the venturi from the air cleaner
lifts the air flow sensor plate, allowing the air to

w. flow through. The greater the flow of air, the
higher the sensor plate is raised.

The air flow sensor plate is fitted to a lever which
is compensated by a counter-weight, The lever
acts on the control plunger in the fuel distributor,
which is pressed down by the control pressure, Air flow sensor
thus counteracting the lifting force of the air flow

sensor plate.

Sdanz

The lever acts on the control plunger in the fuel
distributor by means of an adjustable link with a
needle bearing at the contact point. The basic
fuel setting, and thus the CO setting, is adjusted
by means of the adjustment screw on the link, :
This adjustment is made by means of a special
@ ‘ tool and access to the screw can be gained |
through a hole in the air flow sensor between the I
airventuri and the fuel distributor. J

FAapa

The air/fuel mixture varies with the load. The in-
. ‘ clination of the venturi walls therefore varies in The venturi in the air flow sensor
W' stages in order to provide a correct fuel/air mix-
ture at all loads. Thus, the mixture Is enriched at
full load,

Rubber duct connector

The rubber duct connects the air flow sensor to
the throttle housing.

Saab 900




200-14 Technical description

Throttle housing

The throttle housing is connected to the inlet
manifold and, in addition to the throttle valve, it :
contains the idling air passage and the idling ad- E
Justment screw, connections forthe hoses to the

auxiliary air valve and for the cold start valve, and

the vacuum outlet for ignition advance.

Inlet manifold

The injection valves, mounted in the inlet man-
ifold, inject the fuel into the inlet passages at the
joint between the inlet manifold and the cylinder
head. A thermostatic time switch or simple ther-
mostatic switch is fitted inside the inlet man-
ifold, which also incorporates outlets for lines to
the brake servoe unit and for crankcase vent/la-
tion.

Auxiliary air valve

The function of the auxiliary air valve, together
with the warm-up regulator, is to compensate for
losses due to friction and condensation in the
inlet manifold and combustion chamber on cold
starting, so that the required idling speed will be
obtained. The valve is located in a passage
which by-passes the throttle valve. The air flow-
ing through the auxiliary air valve has also flowed
through the air flow sensor, so a fuel guantity is
obtained which corresponds to the air flow.

The valve is actuated by a bi-metal strip which

Auxiliary air valve, cold engine

1 Bi-metal strip with heating coil
2 Valve

2 Auxiliary air port

Saab 9040
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Technical description 200-15

opens the valve completely when the engine is
cold. When the engine is started, current flows
through a coil and heats up the bi-metal strip,
gradually closing the valve. Whena hotengine is
to be started, the engine temperature acts on the
bi-metal strip and the valve remains closed.

Auxitiary air valve, warm engine

5 H4BE

Saab 900
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200-16 Technical description

Oxygen-sensor (Lambda)
regulated system

In addition to the standard components of the Cl
fuel-injection system, the oxygen-sensor-regu-
lated (Lambda) system incorporates the follow-
ing components:

1 Electronic control unit {(ECU)
2 Throttle-position sensor

3 Oxygen sensor

4 Catalytic converter

5 Modulating valve

DY
[OOOO

56709

Saab 900




R ————————————————

Technical description 200-17

The oxygen sensor, fitted in the exhaust man-
ifold, senses the amount of oxygen in the
exhaust gases and sends this information to the
ECU.

The ECU, via the modulating valve, controls the
pressure difference in the fuel distributor to keep
the air/fuel mixture within the Lambda 1 range.

Lambda 1 is the optimum air/fuel mixture for
complete combustion. Lambda, the Greek letter,
denotes the ratio between the actual (delivered)
and theoretical air/fuel mixture.,

W@
wd

‘ gikm

NO

|| Ideal mixture

13 14,5 16

e
kg air/kg fuel

56708

v
wé@

Provided that the air/fuel mixture is kept within
the Lambda 1 range under all conditions of en-
gine load, the harmful substances {CO, HC and
NC) in the exhaust will undergo chemical reac-
tion in the catalytic converter, keeping emis-
sions inside the prescribed limits.

Oxygen sensor

The oxygen sensor, whose outward appearance
is reminiscent of a sparking plug, consists of a
primary cell and a solid electrolyte. The electro-
lyte is a ceramic material (zirconium oxide) and
has been temperature stabilized by the addition
of a small amount of yttrium oxide.

" Saah 900
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200-18 Technical description

It is tubular in shape, with one of the ends
blanked off, and its surface has a platinum coat-
Ing to make it electrically conductive.

The outside of the electrolyte is in contact with
the exhaust gases and the inside in communica-
tion with the ambient air. When there is a differ-
ence in the partial oxygen pressure between the
inside and outside of the tube, the signalvoltage
from the oxygen sensor rises.

When the sensor signals a high level of oxvgen
(lean mixture) to the ECU, the ECU compensates
by changing the pulse ratio of the modulating
valve to enrich the mixture or vice versa when the

sensor signals a low level of oxygen (rich mix- 1 Electrolyte
ture). 2 Exhaust gases
3 Ambient air

The oxygen sensor does not become operative
until the working temperature exceeds 300 °C
(572 °F). Because the accuracy of the sensor de-
clines as the sensor ages, the sensor must be re-
placed after 40,000 km/25,000 miles {this does
not apply to electrically heated sensors),

Catalytic converter

The final phase of exhaust emission contral con-
sists of a catalytic converter, located in the front
section of the exhaust pipe. It consists of a
honeycomb ceramic insert, the walls of which
are coated with catalytic material {platinum and
rhodium),

Cars equipped with catalytic converters must
never be run on anything other than unleaded
petrol, because lead destroys the active con-
stituents of the catalyst and is also detrimental
to the oxygen sensor,

Catalytic converter
1 Ceramic insert

2 Passages

3 Catalytic coating

Saab 900
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Technical description 200-19

Modulating valve

The modulating valve is a solenoid valve which
opens and closes at a constant frequency
{70Hz) as soon as the engine has started.

How long the valve remains open and closed is
determined by the pulse ratio,

A long opening time (e.g. pulse ratio of 70/30)
results in a rich mixture, and a short opening
time (e.g. pulse ratio of 30/70) a lean mixture.

A pulse ratio of 70/30 is known as a T0% ratio
and means that the modulating valve is open for
70 per cent and closed for 30 per cent of the
time,

Stepless adjustment of the pulse ratio of the
modulating valve is made continuously by the
ECU, thereby providing the fine-tu ning of the mix-
ture required in cars equipped with catalytic con-
verters,

Freguency of 7O Hz

Saab 900
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200-20 Technical description

Fuel distributor

When the pulse ratio of the modulating valve is
high, a larger quantity of fuel will flow from the
chamber below the steel diaphragm in the pres-
sure-regulating valves, thereby momentarily re-
ducing the pressure below the diaphragm by ap-
prox. 0.2 bar (2.9psi). This pressure drop in-
creases the flow of fuel through the pressure-
regulating valves and, because the opening of
the metering slots remains canstant, a richer
mixture is delivered to the engine.

If the oxygen sensor signals a low oxygen level

(rich mixture), the valve-open time will be re-

duced and a smaller quantity of fuel will flow

from the chamber below the diaphragm in the

pressure-regulating valves. This results in a re- ‘
duction in the pressure difference and fuel flow,

and hence a weakening of the mixture.

Fuel distributor

N Line pressure
Emmm Upper chamber pressure e
B Lower chamber pressure 1 Injection valve
EmmEs  !njection pressure 2 Control pressure regulator
3 Inlet

Control pressure ;
— P 4 Return line
= Return, ne pressure 5 Modulating valve

Saab 900
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Technical description 200-21

Summary

The pressure difference across the diaphragm in
the pressure-regulating valves is controlled by
variation of the pulse ratio. Variations in the
pressure difference give rise to a richer or
weaker mixture. The magnitude of the rise or fall
in pressure is governed by the signal voltage
from the oxygen sensor.

Because the oxygen sensor first becomes opera-
tive at a temperature of 300°C (572 °F), while
the starter motor is running and for a period of
three seconds after starting, the pulse ratio will
be raised to at least 92% (via ECU terminal 11).
If the engine temperature is below 19°C (66 °F),
the pulse ratio will be 60% for the first three
seconds after starting, after which the mixture
will be enriched via the cold-start valve (temper-
atures below 45°C/113°F) or via relay P11
(temperatures 45 °C/113 °F or above).

A ratio of 50/50 is that obtaining under normal
conditions of engine load. If the oxygen sensor
should fail to emit a signal for any reason, the
system will revert automatically to this ratio.

Fuel boosting

There are four types of fuel boosting:

* Cold-start boosting (via the cold-start valve or
relay P11 depending on temperature)

* Boosting during acceleration (via fuel booster
pressure switch for 140 20 s after starting)

* Rpm-governed boosting (via the speed relay
(138) at engine speeds above 3800 rpm (M88
onwards: 4600 rpm). Provides a fixed pulse
ratio of 85%. Applicable to Turbo cars only).

* Full-load boosting (via the throttle-position
sensor)

Turbo cars M87 and earlier: minimum pulse
ratio of 92% when throttle butterfly angle
>72°

or

Fixed pulse ratio of 85% minimum at speeds
greater than 3800rpm (MB88 onwards:
<4600 rpm).

* Pressure-governed full-load boosting (M88
onwards).

At an inlet manifold pressure of 0.25 - 0.30
bar (3.6 - 4.4psi) a pressure switch is ac-
tuated to effect full-load boosting (fixed pulse
ratio of 85%),

Full-load boosting is not fitted to normally as-
pirated engines in M8T cars onwards.

Fuel boosting is provided to improve drivability
during the warm-up period and on acceleration.
On turbo engines, it is also designed to ensure
sufficient internal cooling of the engine at
maximum load and at speeds above 3800 rpm
(M88 onwards: 4600 rpm).

Saab 900
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Oxygen-sensor blocking
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Cold-start valve

Operation of cold-start and boosting systems

I

I

Cold-start
valve + P11

|

I
|

-

P11 formax. 120s
fuel shut-off

Cold-start
valve + P11

I
[
I
|
I
I
|
I

I
I
I
I
I
I
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|
I
Cold-start valve J_
I
I

Cold-start valve

P11 for max. 120s
fuel shut-off

Cold-start
valve + P11

I
I
I
|
|
|
I
I

P11 for max, 120s
fuel shut-off

|

2 B

|
|
I
|
I

P11 for max. 120s
fuel shut-off

I————r—
P11 P11 for max. 1205

fuel shut-off

Y

Enrichment functions triggered
by fuel booster pressure switch

—= Coolant temperature, °C

Closing temp L._ o El jﬂpenlngtemp CJnsingtemp}B I.j.. =y
1 t

19¢

» Regardless of temperature, P11 boosting
(pulse ratic 92% minimum) always takes
place while the starter motor is running and

for three seconds after starting.

* Pulsed signal (0.105 open and 0,3 s closed)
to cold-start valve occurs after starter motor

-

T 45t3

has been running for 1.4 s. This function is
operative when the 45°C thermostatic switch
and/or TTK is/are open.

Opening temp

e Oxygen-sensor blocking (P12) results in a

fixed pulse ratio of 60% (also that obtaining
during fuel shut-off).
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% (also that obtaining

fixed pulse ratio of 60
during fuel shut-off).
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s after starter motor
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to cold-start valve occur

Technical description 200-23

Fuel-boosting system
M81-83 incl.

A Cold-start function

The cold-start valve can open only when the star-
ter motor is running. The time the valve remains
open, injecting fuel, is governed by the thermo-
static time switch, which senses engine temper-
ature. The maximum injection time of approx.
9.5 s occurs at temperatures below -20°C (-4 °F),
Athigher engine temperatures the injection time
becomes progressively sharter and the cold-
start valve ceases to operate at temperatures
above 45°C (113°F).

B Hot-start function

If, when hot, the engine is slow to start because
of vapour in the fuel lines, the cold-start valve
will be energized by current supplied by a hot-
start relay. Thus, the fuel required by the engine
for starting is provided by the cold-start valve and
more-rapid purging of the vapour in the fuel lines
is obtained.

If the engine fails to start after 1.4 s, injection
pulses lasting 0.4 swill occur at 0. 3-s intervals.

bl
=

1 Thermostatic time switch
2 Cold-start valve

3 Starter motor

4 Cold-start/hot-start relay

IR
2
1 —"
— ]
G f
s w|  zzemRaTs
g
1
& b

1 Starter motor
2 Cold-start valve
3 Hot-start relay
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200-24 Technical description |

C Fuel boosting on acceleration

This function provides better drivability after
starting. During acceleration, the fuel booster
pressure switch responds to the pressure differ-
ence caused by the increased load onthe engine
and closes, making the circuit to the cold-start
valve,

Engine cold

Fuel boosting takes place until the engine temp-
erature rises above 45°C (113°F).

Engine hot

Fuel boosting takes place for about 100 s if the
engine has been standing for more than half an
hour.

Fuel booster pressure switch

When the car is travelling at a constant speed,
the depression is the same on either side of the
diaphragm. On acceleration, the depression
above the diaphragm falls, but because of the re-
striction there is a delay before the depression
below the diaphragm falls. At the moment of
delay, the pressure above the diaphragm is rela-
tively higher and the diaphragm is farced down,
closing the switch contacts.

1 Diaphragm 4 Spring contact arm

2 Spring 5 Vacuum connection

3 Restriction 6 Electrical terminals
Saab 900
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Technical description 200-25

Electrical functions: engine cold

The cold-start valve is energized when the circuit

is made by the fuel booster pressure switch. The
. circuitis earthed via terminals 30 and 87a of the
cold-start/hot-start relay and the thermostatic
time switch.

1

SL+

1 Thermostatic time switch

2 Cold-start/hot-start relay

2 Cold-start valve

4 Fuel booster pressure switch

Electrical functions: engine hot

If the engine has been switched off for more than
about 30 minutes ( 10 minutes) but the engine
w‘ temperature is above 45°C (113°F), and the
. thermostatic switch on the throttle housing is
therefore closed, fuel boosting will take place for
100s after starting. Current flows from the fuel
| pump relay through the coil and terminal 85 in
W‘ the cold-start/hot-start relay, through diode 85
and terminal 31 in the fuel booster time relay
and to earth via the thermostatic switch, thereby

operating the cold-start/hot-start relay.

If the time relay has not been energized for 30
minutes (10 min.), the contacts in the relay will
be closed. The cold-start valve will then be
earthed via terminals 30 and 87 in the cold-start/
hot-start relay, terminals 87 and 31 in the time
relay and the thermostatic switch.

Saab 200
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200-26 Technical description

In 1981-model Turbo cars and 1982-model Tur-
bos with automatic transmission, this system
would deliver an excessive quantity of fuel, for
which reason an additional relay is fitted to re-
strict the flow of fuel by modulation of the cold-
start valve. The relay is operated by the fuel
booster pressure switch and is wired into the cir-
cuit between the fuel booster time relay and the
cold-start/hot-start relay.

154

BRI

Thermostatic time switch
Cold-start valve

Fuel booster pressure switch
Time relay
Cold-start/hot-start relay
Thermostatic switch

Fuel purmp relay

Fulse operation relay

GO = O O L) RS
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200-28 Technical description

b When the starter motor is running, relay
P11 also receives a signal and connects
pin 11 in the Lambda control unit to
earth. The control unit sets the modulat-
ing valve to a fixed pulse ratio greater
than 92%, causing the valve to remain
open and the injection valves to provide a
boost of fuel. This function continues to
operate for three seconds after the en-
gine has started.

D16

O 50

5 2419

1 Thermestatic switch
2 Modulating valve

3 Lambda control unit
4 Plilrelay

2 Hot starting, i.e. engine temperature above
25°C (77°F).

a As isthe case when the engine is started i ‘
from cold, the P11 relay receives a signal 1
when the starter motor is running. The
modulating valve opens wide and the in- il | f ]
jection valves deliver a boost of fuel. This | 2 j
function continues to operate for three f u"'j I 1 ‘
seconds after the engine has started. - | ‘J“ g

-

5 i

S

b If the engine has failed to start after
1.4s, the hot-start relay, which is a
pulse-operation relay, operates and the 1 Cold-start valve
cold-start valve boosts the supply of fuel 2 Pulse-operation relay (hot starting)
ininjection pulses of 0.1s.
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Technical description 200-29

B Acceleration system

This system improves the drivability of the car
after starting. It is controlled by the fuel booster
pressure switch which senses changes in the de-
pression in the inlet manifold.

Driving with the engine cold, Il.e.
temperature below 18 °C (65 °F).

Fuel boosting is provided by the cold-start valve.
When the fuel booster pressure switch closes,
current flows to the cold-start valve, which Is
earthed via the thermostatic switch and the ther-
mostatic time switch. When the engine tempera-
ture reaches 25°C (77°F) the thermostatic
switch breaks the circuit, and fuel boosting
ceases,

engine

If the engine temperature reaches 25°C (77 °F)
within two minutes of starting, the P11 relay op-
erates, the modulating valve opens fully and ad-
ditional fuel is injected by the injection valves.

Driving with the engine hot, i.e. engine tempera-
ture above 25°C (77 °F)

Each time the fuel booster pressure switch
closes, a signal is sent to the P11 relay, which
senses that the thermostatic switch is open, and
no fuel boosting can be provided by the cold-
start valve. The P11 relay then earths pin 11 in
the Lambda control unit, the meodulating valve
opens wide and a boost of fuel is delivered by the

e

&0 TEE

. TRE

( 87 TIP ] 31

injection valves. This cycle is repeated every
time the pressure switch makes, within a
maximum period of two minutes from starting.

_:1. By
g SO g
[>T

1 Fuel booster pressure switch
2 Cold-start valve
3 Thermostatic switch

15

|

+

1 Thermostatic switch
2 Starter motor
3 Lambda control unit

52427

4 Modulating valve
5 Pressure switch
6 Pll-relay
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200-30 Technical description

Terminal pins on relay P11

The relay has eight terminal pins as follows:

87

31

11

50

TKK

TIP

Feed torelay
Relay earthing point

Terminal for control of Lambda control
unit. Each time terminal 11is earthed,
the modulating valve opens wide and
provides full-load enrichment.

Signal from starter motor. This signal
initiates the time function of 140 + 20
seconds, during which time full-load
enrichment takes place.

Thermostatic switch.

Through this terminal the relay senses if

the switch is closed or open.

- Pressure switch.

Through this terminal the relay receives

asignal from the starter motor (terminal

16). Thisinitiates fuel boosting each
time the starter is operated, which
continues for three seconds after the
engine has started.

Through this terminal the relayalso
receives a signal when the pressure
switchcloses (acceleration boost),

The relay also has the following terminals in cars
with manual gearboxes:

TRK = Throttle switch.

X2

Senseswhetherthe throttle butterfly is
open orclosed,

= Signal to fuel shut-off relay, which

prevents fuel shut-off when the engine
iscold.

These two functions together render the
enrichment function of the P11 relayin-

operative during deceleration (overrun)

ar

TRK
TP QO

) X2

31
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Technical description 200-31

Fuel boosting system

Turbo models without APC
M82 and earlier

The fuel boosting system performs two func-
tions: it assists in the internal cooling of the en-
gine when it is subjected to sustained periods of
load and it also provides the extra fuel required
for rapid acceleratjon,

Fuel boosting is achieved using a special warm-
up regulator/boost control which is regulated by
the compressor pressure through a control sys-
tem.

Fuel boosting system

1 Pressure vessel

2 Electric control valve

3 Delay valve (6 s) (manual gearbox cars only)
4 Non-return valve

The control system consists of:

1 Pressure outlet in the throttle housing {upstream of
the butterfiy)

Delay valve (6 s) (manual gearbox cars only)
Nan-return valve

Pressure vessel

Electric control valve

Throttle position sensor (62° throttle opening)
Warm-up regulator/boost control

Restriction 2 mm dia. (automatic transmission
only)

=1 ® o We
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e 200-32 Technical description

The control systemn has the following two func-
tions:

| Heavy load (not full throttle)

Pressurized air from the compressor flows via the
delay valve through the electric control valve
which, in its normal position, allows the pres-
surized air to pass to the warm-up regulator/
boost control, thus providing fuel boosting.

The delay valve ensures that the fuel boosting
system is not activated for temporary increases
in load which would otherwise result in unneces-
sarily high petrol consumption and unwarranted
hydrocarbon emissions.

£ 95

Deviations, cars with automatic transmission
(Double connections to the throttle housing)

Under load automatic transmission cars produce
a more powerful signal in front of the throttle. A
restriction immediately adjacent to the throttle
reduces this signal to the desired level.

Cars with automatic transmission do not have a
delay valve because temporary load increases
(pressure increases) do not occur to the same
extent as in manual cars.

Il Full throttle

The pressure vessel is connected to the pressure
generated by the compressor via the non-return
valve, thereby increasing the residual pressure
enough to maintain the same level over a long
period. When the throttle is fully open the elec-
tric control valve is activated via the throttle pos-
ition sensor which immediately regulates the
ling pressure and boosts the fuel accordingly,
This is possible due to the residual pressure in
the pressure vessel.
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Technical description 200-33

Turbo cars with APC M82 onwards

As from 1982 models, the warm-up regulator/
boost control in Turbo cars equipped with APC is
connected direct to the inlet manifold.

1 Pressure outlet in throttle housing, downstream of
butterfly

2 Hose

3 Warm-up regulator/boost control

The special warm-up regulator on turbocharged
engines incorporates a steel diaphragm valve,
The pressure of the spring in the valve is influ-
enced by a bi-metal regulator and a rubber dia-
phragm which responds to the pressure gener-
ated by the compressor. At a charging pressure
of approx. 0.4 bar (5.8 psi) the spring pressure
on the steel diaphragm is reduced and there is a
consequent drop in the control pressure.

Overrev limiter for Turbo en-
gines

The safety function designed to break the circuit
to the fuel pump when the engine stops consists
of a pulse sensor in the pump relay which is ac-
tuated by the ignition pulses. If the ignition
pulses fail to occur for a period of one second or
more, the relay will break the circuit and current
will cease to flow to the fuel pump and other
components in the fuel system.

The relay incorporates an overrev limiter which
breaks the power to the fuel pump at approx.
6000 r/min.
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Technical description 200-45

Temperature sensor (NTC resistor)

The temperature sensor is screwed into the inlet
manifold flange. Its function is to provide infor-
mation to the electronic contral unit about the
temperature of the engine. The control unit then
regulates the quantity of fuel injected according
to the temperature.

When starting from cold and during the first part
of the warm-up period, the engine requires a
much richer fuel/air mixture, owing to the losses
due to condensation in the combustion chamber
and inlet manifold.

As the temperature of the engine rises, the quan-
tity of fuel injected is decreased proportionately.

The temperature sensor consists of a brass body

which holds an NTC resistor. NTC resistors have -

a low resistance value at high temperatures and
a high resistance value at low temperatures. The
temperature sensor sends a continuous signal to
the electronic control unit.

Ifthe signal from the temperature sensor is inter-
rupted, the signal will be simulated by the elec-
tronic control unit, and the system will function
assuming an engine temperature of 20°C
(68 °F).

LH-system ECU

The ECU for the LH-system is located inside the
car, on the RH side underneath the dash panel.

Inside the ECU is a microprocessor containing al|
the necessary preprogrammed data, for, e.g.,
maximum rpm, full-load enrichment, filament
burn-off function, etc.

The electronic control unit processes the signals
from the air mass meter and from the other sen-
sors, and using the information contained in its
memory calculates and controls the opening du-
ration of the injection valves. It also contains a
number of auxiliary functions for emitting fixed
signals inthe event of a break in the signals from
the air mass meter or temperature sensor:

* Airmass meter: the limp-home function.

* Temperature sensor: a simulated signal for an
engine temperature of 20°C (68 °F).

Temperature sensor (NTC resistor)

1 Resistor
2 Body
3 Terminals
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Fuel system 233-3

N.B.

Always switch off the power to the pump (switch
in OFF position) before connecting any instru-
ments.

Refit in the reverse order.

N.B.

Make sure that the area around the aperture for
the fuel tank is perfectly dry before securing the
clip on the fuel pump collar,

Changing the fuel pump (with
feed pump)

To remove
1 Disconnect the battery leads.

2 Remove the luggage compartment floor and
floor panel and the circular cover over the
fuel pump.

3 Disconnect the electrical leads from the fuel
pump,

4 Discennect the fuel lines from the pump:
when undoing the banjo fittings, use a span-
ner to stop the pump from turning.

Rubber collar
Main pump
Filter

Q' ring
Recejver
Feed pump
Filter

by (o230 4 8 AL IR P I
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233-4 Fuel system

5 Using a flexible socket driver, slacken the
¢clip on the collar.

& Lift the pump complete with pressurized re-
ceiver.

7 Disconnect the electrical leads from the
tank.

& Disconnect the return fuel line from the re-
ceiver.

9 Lift out the main pump and remove the feed
pump securing screws. Disconnect the elec-
trical leads.

N.B.

If the pump is an early variant, the existing filter
must be replaced with the latest variant. Accord-
ingly, plug (1), washer (2), filter (3), clip (4) and
"0’ ring (5) will become redundant.

Feed pump variant fitted to cars with chassis
nos. as from AE1021336 and AE2009858.

Feed pump, early variant

1 Plug
2 Washer
3 Filter
4 Clip
5 '0'ring

Saah 900



To fit

1 Connect the electrical leads to the feed
pump: white lead to the positive () terminal
and the black lead to the negative (-) termi-
nal.

2 Fitthe feed pump and pressitup against the
stop.

3 Scribe a mark on the main pump, A mm in
from the end,

_.—.1;:;_-._:_ i Cars with Cl injection:
2 Dimension A = 46 + 2mm (1.81 + 0.08 in)
'§. : Cars with LH injection:
8

Dimension A= 42 £ 2mm (1.65 + Q.08 in)
Dimension B = 222 mm (8.75 in)

ohassis
8.

4 Slide the rubbercollar up to the scribed mark
and tighten the clip.

5 Fit the pump in the receiver and position it
according to measurement B. Turn the pump
such that the positive (+) terminal is to-
wards the front of the car.

1 Black
2 White

Fuel system 233-5
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233-6 Fuel system

6 Connect the return hose and plug onthe con-
nector. Lower the receiver into the tank with
the feed pump towards the rear.

7 Connect the electrical leads.

8 Connect the fuel line, using a spanner to
prevent the pump turning when tightening
the banjo fitting.

9 Fit the cover over the fuel pump and replace
the floor panel and luggage compartment
floor,

10 Reconnect the battery leads.

Changing the non-return valve for the
fuel pump

1 Disconnect the negative (-) battery lead.

2 Remove the luggage compartment floor and
floor panel and the circular cover over the
fuel pump.

3 Disconnect the electrical leads from the fuel
pump.

4 Use a spanner to stop the fuel pump turning
and remove the cap nut. Lift off the banjo fit-
ting.

5 Remove the banjo fitting with the integral
non-return valve.

Refit in the reverse order.
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Fuel injection system 240-1

Cl Fuel injection system
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240-2 Fuel injection system

Checking and adjustments

General

Before testing and fault tracing of the Cl system
is started, it must first be established that there
are no mechanical faults in the engine and that
the ignition system is functioning properly.
Scrupulous cleanliness must be observed during
work on the fuel system. The surrounding area
should be thoroughly cleaned before any lines
are disconnected.

- Danger of fire

There is an acute danger of fire because of
fuel atomization in this test. Make sure
that there is good ventilation and that no-
body is smoking. it

Fuel leakages

Check that there are no leakages at the connec-
tions and in the fuel lines. Check around the fuel
tank, in the passenger compartment and in the
engine compartment. New seals should be fitted
to any leaking connections. Damaged fuel lines
should be replaced.

Check that fuel pipes do not chafe against other
objects (particularly of plastic). Continuous
chafing against e.g. the dipstick tube, other fuel
pipes or the throttle cable can result in damage
to the fuel pipe.

DR 3
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Fuel injection system 240-3

Air leakages

Check for leakage in the induction system be-
tween the air flow sensor and the engine. Air
leaking into the system may resultin poor engine
performance, owing to the fact that it by-passes
the air flow sensor, causing a lean mixture.

Leakage can occur in the following places:

At the rubber duct between the air flow senser
and the throttle housing.

At the gasket on the flange of the cold-start
valve.

At the gasket between the throttle housing and
the inlet manifold.

At the gasket between the inlet manifold and the
cylinder head.

At the hose connections to the throttle housing,
auxiliary air valve and inlet manifold.

Unwanted air can also be inducted via the crank-
case ventilation hose from the oil filler cap,
dipstick tube or camshaft cover gasket.

Air flow sensor lever mounting

Remave the rubber ducts and check the move-
ment of the lever in the air flow sensor. As the
arm is lifted, a steady resistance should be felt
as a result of the damping action of the control
plunger. No resistance should be felt when the
arm is suddenly pushed down when not acting on
the plunger. If the air flow sensor has not been
dismantled, use a pairof pliersor a magnet to lift
the lever. If any binding is felt, the air flow sensar
must be repaired.
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240-4 Fuel injection system

Air flow sensor plate clearance

Check that the clearance between the edge of
the air flow sensor plate and the air venturi is uni-
form.

A B

Sensor plate clearance

A Right
B Wrong

Air flow sensor plate - rest position

Check the rest position of the air flow sensor

plate with the ignition switched off (fuel pump
not working). This prevents fuel being injected
into the cylinders when the sensor plate is lifted
s AL,

from its rest position. The upper edge of the sen-
sor plate should be level with the bottom edge of
the air venturi. This is the highest permissible OO B
position for the sensor plate. A position slightly hhins
beneath the lower edge of the venturi (0.021in., A—r

0.5mm max.) is permissible, The measure- Ll
ments should be taken from the middle of the

lever.

The rest position can be adjusted by bending the
clip (A) for the spring-loaded arm on the under-
side of the air flow sensor. The air flow sensor
must first be removed.
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Fuel injection system 240-5

Auxiliary air valve
{Must be carried out with the engine cold.)

If a subsequent check of the control pressure
with the engine cold is to be made, disconnect
the leads from the warm-up regulator to prevent
the bi-metal strip from heating up.

With the aid of a light and a mirror, check that the
orifice in the auxiliary air valve is elliptical.

Remove the fuel pump relay. To provide current
to the pump and the Cl system, connect a jump
lead between terminals 30 and 87 in the relay
holder. The aperture in the auxiliary air valve
should be completely closed after about five mi-
nutes.

If the auxiliary air valve has not closed check the
electrical supply. If voltage is present, measure
the resistance of the heating coil across the ter-
minal pins on the auxiliary air valve, which
should be approx. 40 chm. If the valve is defec-
tive, fit a new one.

Warm-up regulator

Check the electrical leads to the warm-up
regulator as follows.

Unplug the connector from the warm-up
regulator and connect a multimeter across the
connector pins.

Remove the fuel pump relay and connect a
jumper lead between terminals 30 and 87 in the
relay holder, to provide power to the fuel pump
and Cl system. Read off the voltage, which must
not be below 11.5V.

Check the continuity of the warm-up regulator
coil by connecting a multimeter in series with the
coil. If a continuity break is found, fit a new
warm-up regulator.
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240-6 Fuel injection system

Thermostatic time switch

When the engine is cold, with a temperature
below 45°C (113 °F), the switch should close al-
lowing current to flow for some time (depending
on the actual temperature) when the starter
motor 18 running.

Check that the switch closes when the starter
motor is running by connecting a test lamp
across the terminals of the unplugged connec-
tor.

Because it is not possible to make a more accu-
rate check of the time the switch is closed or of
the temperature, if in doubt, fit a new switch.

As from 1986 models, the thermostatic time
switch is fitted on the thermostat housing.

Fuel pump capacity

The fuel pump capacity can be checked by
measuring the return fuel flow as follows, pro-
vided that the fuel filter is not blocked and that
the battery is well charged.

Attach a hose to the fuel return connection at the
air flow meter. Place the other end of the hose in
a jar or suitable container.

Remove the fuel pump relay. To provide current
to the pump and the C| system, connect a jumper
lead between terminals 30 and 87 in the relay
holder.

Run the pump for 30 seconds, measure the
amount of fuel collected, and check against the
figure specified inthe "Technical Data” Section.

If the amount of fuel collected is below the
specified value, the following possible causes
should be investigated:

s Defective fuel pump
s Voltage drop in power supply to pump

* Clogged filter or blockage in fuel line

1 Thermostatic switch (cars with catalytic converter ‘
only)

2 Thermostatic time switch

3 Auxiliary thermostatic switch
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Fuel injection system 240-7

Voltage across the fuel pump

! Remave the round cover plate from above the
o fuel pump in the luggage compartment and mea-
i sure the voltage across the positive and negative
= terminals of the pump while it is running. The
= lowest permissible voltage is 11.5V.

rter

Injection valves - performance and seal-
ing

Check the injection valves as fallows,

1 Remove the rubber duct from the air flow I
SENsor,

2 Remove the injection valves from the inlet
manifold and place them in a suitable con-
tainer. The fuel pipes should remain con-
nected,

4

T

3 Remove the fuel pump relay. To provide cur-
rent to the pump and the Cl system, connect
a jumper lead between terminals 30 and 87
in the relay holder,

4 Fuel atomization: Raise the air flow sensor I
lever and check the spray pattemns of the in- '
Jection valves. If atomization is poor refer to '
"Injection valves - to clean”.

7 Saal 900 h
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5 Valve sealing: Switch off the ignition. The
fuel system is now under shut-off pressure.
Wipe dry the injection valve nozzles, lift the
air flow sensor lever and check if leaks
oceur. It should take at least 15 seconds for
a drop of fuel to form on the tip of the injec-
tion valve. If this is not the case refer to "In-
jection valves - to clean”.

Cold-start valve - performance and seal-
ing

Unplug the connector from the cold-start valve,
leave the fuel pipe connected and unscrew the
valve from the throttle housing.

Connect the plug on one end of a test loom to the
cold-start valve and the other end of each lead to
the main beam terminal of a headlamp and to
earth, respectively.

Remove the fuel pump relay. To provide current
to the pump and the Cl system, connect a jumper
lead between terminals 30 and 87 in the relay
holder.

Place the cold start valve in a container and have
an assistant switch the headlights to main beam
for a short time {30 seconds max.). Fuel should
spray out of the valve during this period.

Dry the valve nozzle and run the fuel pump for a
further minute, No fuel must come out of the
valve during this time.
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Fuel injection system 240-9

Checking of pressures

General
Connect pressure gauge 83 92 516 as follows:

Disconnect the control pressure line from the
fuel distributor and connect the pressure gauge
between the fuel distributor and the line to the
warm-up regulator.

N.B.

The safety device for running the fuel pump is
controlled by a pulse sensor in the pump relay
which is actuated by the ignition pulses.

Remove the fuel pump relay. To provide current
to the pump and the Cl system, connect a jumper
lead between terminals 30 and &7 in the relay
holder,

Bleed the pressure gauge by repeated opening
and closing of the valve with the pressure gauge
pointing downwards and the fuel pump running.
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240-10 Fuel injection system

Control pressure: engine cold

The test must be carried out with the engine celd.
Do not run the engine immediately prior to the
test and make sure that it has been left standing
for some hours (ideally overnight). This is be-
cause the test procedure is only valid when the
engine is at ambient temperature.

Open the valve, disconnect the plug at the warm-
up regulator and switch on the ignition.

Compare the pressure gauge reading with the re-
commended pressure given in the temperature/
pressure graph. Refer to the test values in sec-
tion 022, "Technical data”.

If the value differs, replace the warm-up reg-
ulator.

Control pressure: engine hot

Carry out this test when poor performance has
been experienced with the engine at normal
temperature,

Open the valve.

Connect the warm-up regulator plug (if previ-
ously disconnected).

Leave the ignition switched on until the pressure
ha s stabilized.

Refer to the test values in section 022, "Techni-
cal data”.

If the value differs, replace the warm-up reg-
ulator.
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Fuel injection system 240-11

Line pressure

Close the pressure gauge valve,

Run the fuel pump.

Refer to the test figures in Section 022, "Techni-
cal data”.

If the line pressure differs from the recom-
mended figures, this may be due tc cne or more
of the following:

In the case of insufficient line pressure:
Insufficient pressure from the fuel pump
Blocked filter in the tank

Leak in the fuel pipe

Faulty line pressure regulator

- & &

In the case of excessive line pressure:
s Blocked return pipe
* Faulty line pressure regulator.

To adjust the line pressure, see "Adjusting the
line pressure” below.

Leakage tests on the whole system

This test should be performed when starting dif-
ficulties have been experienced when the engine
is hot.

If the engine is cold, the bi-metal strip in the
warm-up regulator must be heated and kept
warm during the test. Unplug the connector from
the warm-up regulator and connect a test loom
direct between the warm-up regulator and the
hattery.

Open the pressure gauge valve. Run the fuel
pump until a reading equal to that for "Control
pressure: normal engine temp.” {Technical data
section) is reached, and then disconnect the
pump.

MNote any drop on pressure on the pressure
gauge. Generally a leak becomes evident within
3-4 minutes. When in doubt maintain the system
under pressure for 20 minutes (see section 022,
"Technical data”). If the pressure falls too

rapidly, the fault can be located by performing
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240-12 Fuel injection system

the test with the pressure gauge valve shut.

If the figures obtained from this test are correct
then the shut-off valve in the warm-up regulator
is defective,

If the pressure drop is still excessive, the follow-
ing components could be faulty:

* The fuel pump non-return valve
* The fuel distributor
* The cold-start valve.

Leaks can occur if the "0" ring in the line pres-
sure regulator is damaged. To replace the "0O"
ring see the sections, "Fuel distributor”, and
"Line pressure regulator”,

AdJusting the line pressure

After replacement of the "0" ring in the line pres-
sure regulator, the line pressure must be
checked and adjusted if necessary.

The pressure can be increased by fitting addi-
tional shims and decreased by removing shims.

Shims are available in thicknesses of 0.1 and
0.5mm. A 0.1-mm shim produces a change in
pressure of 0.15 bar (2.2 psi).

A prerequisite for measuring and adjusting the
line pressure is that the fuel pump capacity is
correct.

Screw plug tightening torque:
13 -15Nm (9.6 - 11.1 Ibf ft)

=
E
-
(1

Line pressure regulator

1 Piston with "O" ring

2 Spring

3 Adjusting washers

4 Screw plug with 0" ring and sealing washer {con-
tains a stop valve for the fuel return from the warm-
up regulator/boost control circuit)
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Fuel injection system 240-13

Idling adjustment
(engine speed and CO value)

Run the engine to normal temperature and then
connect the CO meter and the tachometer,

Speed setting

Adjust the idling speed by means of the adjust-
ment screw located on the by-pass passage in
the throttle housing.

N.B.

If rough idling or difficulty in reducing the idling
speed is encountered, check the setting of the
deceleration valve (see section 254).

Adjusting the CO value

The orifice in the fuel distributor is sealed by
means of an anti-tamper plug which must be re-
moved (and thereby destroyed) before adjust-
ment can be carried out.

A suitable tool can be made by brazing a 5 mm
(0.20 in) self-tapping screw onto a screwdriver,
Grind a fine point on the screw and use the tool
as an extractor.

Caution

Remove the Allen key from the adjustment
screw after each adjustment, If the key is
left in the screw and the engine revved up,
the lever can be damaged.
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240-14 Fuel injection system

Turning clockwise = richer mixture.
Turning anticlockwise = leaner mixture.

After adjustment, seal the orifice by means of a
new plug.

Connection of exhaust
extraction equipment

When using exhaust extraction equipment in the
workshop, avoid excessive depressurization of
the car's exhaust system, as this may affect
readings, e.g. of the CO content.

If excessively powerful exhaust extraction equip-
ment Is connected to turbo cars, oil may escape
through the seals in the turbo unit, resulting in
the exhaust system becoming saturated with oil,
and blue smoke being emitted in the exhaust for
some considerable time afterwards.

To avold excessively powerful exhaust extrac-
tion, connect a hose with an open coupling.

iy
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Setting the fuel-air mixture
Cars with catalytic converter

General

The air flow sensor adjusting screw is sealed by
a metal plug to prevent inadvertent alteration of
the setting. The mixture-screw is preset at the
factory and should not require resetting unless a
new air flow sensor has been fitted.

It may, of course, be necessary to reset the mix-
ture in conjunction with overhaul of the air flow
sensor or if the mixture is found to be incorrect
during fault diagnosis.

Setting a new air flow sensor

| To gain access to the adjusting screw, remove
I the air flow sensor and sensor plate arm to ena-
' ble the metal plug to be removed from over the

adjusting screw.

1 Run the engine to normal temperature and
then connect the pulse ratio meter.

2 Set the engine idling speed to 875 £ 751/
min.

3 Set the specified pulse ratio using special
key 8392482,

Rev the engine and allow the idling speed to
stabilize before each reading.

The specified pulse ratio is given in the "Techni-
cal Data” section.

After completion, refit the plug using a drift to
| drive it home.




240-16 Fuel injection system

Checking the fuel-boosting
function, Turbo cars, 1982
models and earlier

(N/A to cars with APC)

A Heavy load (not full throttle)

1 Run the engine at idling speed with the CO
meter connected {engine at normal temper-
ature).

2 Disconnect the pressure hose from the
throttle housing and connect gauge
8393514 (pressure gauge for testing the
charging pressure) and a coocling-system
tester to the hose. Plug the end of the spigot
on the throttle housing.

3 Raise the pressure to 0.80bar (11.6psi) -
because of the influence of the delay valve,
keep checking the reading on the gauge
until the pressure has stabilized.

4 Check that the COreading has now risento 4
- B%.

B Full throttle

5 Disconnect the pump {cooling-system tes-
ter) and check that the CO reading returns to
its original value.

& Push in the throttle-switch actuator.

7 Check that the CO reading increases to 4-
B%.
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Fuel injection system 240-17

Checking the residual pressure

If fuel boosting on acceleration is to be initiated
without delay, the pressure vessel and connec-
tions must be tightly sealed. In the event of ex-
tensive leakage, fuel boosting will nottake place
until the charging pressure has built up.

1 Connect gauge 8393 514 (for checking the
charging pressure} between the non-return
valve and the pressure vessel.

2 Connect a cooling-system tester upstream
of the non-return valve and raise the pres-
sure to 0.8 bar (11.6 psi).

3 Wait five minutes and then check that the
pressure has not fallen below 0Q.6bar
{8.6 psi).

5

Checking the fuel-boosting
function Turbo APC cars, M82
onwards

* Run the engine at idling speed with the CO

meter connected (engine at normal temper-
ature),

! E

* Disconnect the pressure hose from the
throttle housing and connect gauge
8393514 (pressure gauge for testing the
charging pressure} and a cooling-system tes-
ter to the hose. Plug the end of the spigot on
the throttle housing.

* Raise the pressure to 0.6 bar (8.6 psi).
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240-18 Fuel injection system

* Check that the CO reading increases to ap-
prox. 1-69%.

To check the operation of the warm-up
regulator

Connect pressure gauge 8392 516 as follows:

* Disconnect the control pressure line from the
fuel distributor and connect the pressure
gauge between the fuel distributor and the
line to the warm-up regulator.

» Disconnect the hose from the throttle housing
and connect pressure gauge 8393514 (for
checking the charging pressure) and a cool-
ing-system tester (air pump) to the hose. Plug
the end of the spigot on the throttle housing.

e Start the engine and run it until it reaches nor-
mal temperature.

* Raise the pressure to 0.6 bar (8.6 psi).

Control pressure

* Check that there is a drop in the control pres- {bar)
sure (see adjacent graph).

1571566

3,6

2.6

0.16 0.['32
]

Boost pressure

0:2 0:4 [}',E-

0,8

(bar)
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Fuel injection system 240-19

Adjusting the throttle stop

1 Check that the throttle butterfly is in the
centre of the housing.

2 Turn the adjusting screw until it just makes
contact with the stop (throttle completely
closed).

3 Turn the adjusting screw ancther 1/3 turn
and lock it. This provides a clearance of
0.05mm (0.002in) approx., between the
butterfly and the housing.

Fault diagnosis

In the fault-diagnosis procedure described
below it is assumed that the engine does not
have any mechanical faults and that the ignition
system is working properly.

Starting difficulties: cold engine . . . 240-19
Starting difficulties: hot engine . . . 240-20
Poor drivability during warm-up period . 240-22
Poor drivability - engine at normal

tapaf e o e o Lt L PAD-E3
Poor performance/low top speed . . . 240-24
Excessive fuel consumption . . . . . 240-26
Erratic CO value and idling speed,

difficulty in adjusting . . . . . . . . 240-27

Starting difficulties: cold engine

1 Check the operation of the cold-start valve.
Remove the valve and place it in a container.
Fuel should be ejected from the valve when
the starter motor is switched on with the en-
gine colderthan 45°C (118 °F), The injection
time depends on the temperature.

In the event of failure, check:
The cold-start valve

The thermostatic time switch
The electrical system

2 Measure the line pressure with the engine
cold. See secton "Technical data” for correct
value.
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240-20 Fuel injection system

3 Check that the auxiliary air valve is open
when the engine is cold.

4 a Check the CO-value (engine at normal
temperature).

b Check the pulse ratio (see section 2:4,
subsection 254, of the Service Manual
for US-spec. cars).

5 Check for air leakage between the air flow
sensor and the engine.

Starting difficulties: hot engine

If the pressure in the injection lines falls too low
while the engine is still hot, vapour bubbles can
form in the system, causing starting problems.

1 a Firstcheckthat the connections onthe in-
jection valves and fuel lines are tight.

b Perform the leakage test. First check with
the pressure gauge valve cpen. If leaks
are detected perform the test with the
valve shut (warm-up regulator discon-
nected).

Possible leakage points:

Fuel pump non-return valve

Warm-up regulatar "0 ring

Cold start valve

External leakage

Stop valve for fuel return from the warm-
up regulator
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Fuel injection system 240-21

2 Open the valve and check the control pres-
sure {engine hot).

3 a Checkthe CO-valve (engine hot).

b Check the pulse ratio {Section 2:4, sub-
section 254, of the Service Manual for
US-spec. cars).

Check the hot-start relay (see "Cold-start
valve - performance and sealing” on page
240-8}.

4 Check the rest position of the air flow sensor
plate in the air flow sensor. (The top of the
sensor plate should be level with or slightly
lower than max. 0.5mm; 0.02 in the lower
edge of the air venturi.) Adjust by means of
the spring (A).

g
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Poor drivability during the warm-up
period

1 Check the control pressure with the engine
cold. Excessive control pressure during the
warm-up period produces a lean fuel-air mix-
ture.

2 a Check the CO-value (engine at normal
temperature).

b Check the pulse ratio (Section 2:4, sub-
section 254, of the Service Manual for
US-spec. cars).

Check the hot-start relay (see "Cold-start
valve - performance and sealing” on page
240-8),

3 Check that there is no air leaking between
the air flow sensor and the engine.

4 Check that the warm-up period for the en-
gine is normal by observing the temperature
gauge. An abnormally long warm-up period
may be caused by a faulty thermostat.

5 Checkthe fuel-boosting system (see section
under "Cold-start valve - performance and
sealing” on page 240-8).
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4 Fuel injection system 240-23

Poor drivability - engine at normal temp-
erature

1 a Check the CO-value {engine at normal
temperature).

b Check the pulse ratio (engine at normal
temperature) as described in Section
2:4, subsection 254, of the Service Man-

K-JETROHNIC

ual for US-spec. cars. i I e

A-REGELUNG

BOSCH

e

2 With the valve open, check the control pres-
sure (engine at normal temperature).

3 Check that there is no air leaking between
the air flow sensor and the engine.,
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240-24 Fuel injection system

Poor performance/low top speed

1 Check that the throttle butterfly opens fully
when the pedal is fully depressed.

55208

2 Check that the fuel flow is sufficient by
measuring the quantity of return fuel flowing
during a 30-second period. See under "Fuel
pump capacity”, page 240-6.

3 Check whether any parts of the air flow sen-
sor are sticking as follows:

* Run the engine to normal temperature
and then connect a CO meter.

® Switch off the engine and then restart it
without touching the accelerator. Read
off the CO value.

s Revthe engine to around 3000 rmin and
then allow it to return to idling speed. If
the COvalue is different nowto the earlier
reading, then either the control plunger
or the lever is sticking.

e Check that the lever moves freely.
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Fuel injection system 240-25

If the control plunger is binding, separate the
fuel distributor from the air flow Sensor, ensuring
that the control plunger does not fall out. Extract
and inspect the control plunger (avoid handling
the sealing surfaces). Clean the plunger in pet-
rol, install it and refit the fuel distributor. Never
dismantle the fuel distributor any further.

4 a Check the CO value (engine at normal
temperature).

b Check the pulse ratio (see Section 2:4,
subsection 254, of the Service Manual
for US-spec. cars).

L 5 Check the fuel atomization at each injection
valve. The deposits on the spark plugs can
give an indication of poor atomization.
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240-26 Fuel injection system

Excessive fuel consumption

1 a Check the CO value (engine at normal
temperature).

b Check the pulse ratio (engine at normal
temperature) as described in Section
2-4, subsection 254, of the Service Man-
ual for US-spec. cars.

2 Check the control pressure with the engine
hot. Insufficient control pressure resultsina
rich fuel-air mixture.

3 Check the fuel atomization at each injection
valve. The deposits on the spark plugs can
give an indication of poor fuel atomization.

4 Check that the cold-start valve is not leak-
ing.

5 Check that there is no external leakage of
fuel.
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Fuel injection system 240-27

Erratic CO value and idling speed, diffi-
culty in adjusting

1 Check that no air is leaking between the air
flow sensor and the engine.,

Il 2 Check whether any parts of the air flow sen-
sor are sticking, as follows:

* Run the engine to normal temperature
’ and then connect a CO-meter.,
* Switch off the engine and then restart it

without touching the accelerator. Read
off the CO value,

¢ Rev the engine to around 3000 r/min and
then allow it to return te idling speed. If
the CO value is different now to the earlier
reading, then either the control plunger
or the |ever is sticking.

s Check that the lever moves freely.

If the control plunger is-binding, separate the
fuel distributor from the air flow sensor, ensuring
that the control plunger does not fall out. Extract
and inspect the control plunger (aveoid handling
the sealing surfaces). Clean the plunger in pet-
rol, install it and refit the fuel distributor. Never
dismantle the fuel distributor any further.

3 Check that the disc in the auxiliary air valve
is not sticking.
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240-28 Fuel injection system

Replacing the air cleaner filter
element

1 Remove the rubber duct from between the
air flow sensor and the throttle housing.

2 Remove the bolts securing the lower section
of the air flow sensor to the air cleaner,

3 Raise the mixture control unit slightly and re-
move the filter element. Take care not to
damage the fuel line.

4 Remove the filter element holder from the
bottom of the air cleaner and clean the air
cleaner casing.

5 Fit the cleaner element holder and the new
element.

6 Bolt the air flow sensor to the air cleaner.

7 Fit the rubber duct between the air flow sen-
sor and the throttle housing.

Mixture control unit

Removal

1 Thoroughly clean the area around the fuel
connections on the fuel distributor,

2 Disconnect the fuel lines from the fuel dis-
tributor. Disconnect the lines to the injec-
tion valves before disconnecting the control
pressure line, to avoid damaging the adja-
cent lines.

3 Remove the rubber duct from between the
air flow sensor and the throttle housing.

4 Undo the retaining bolts, and remove the
mixture control unit from the air cleaner.
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Assembly

1 Make sure that the air cleaner element is in
the correct position and then bolt the mix-
ture control unit to the air cleaner.

2 Connect the fuel line to the fuel distributor,

3 Fit the rubber duct between the air flow sen-
sor and the throttle housing.

s Fuel distributor

The fuel distributor must not be dismantled but
should be replaced when faulty.

When separating the fuel distributor from the air
flow sensor, ensure that the control plunger does
not fall out.

If the control plunger has been removed, it must
be thoroughly cleaned in petrol and reassem-
bled. Avoid touching the plunger sealing sur-
faces with the fingers.

When assembling the fuel distributor, ensure
that the "0" ring is located in its groove. Tighten
the three retaining bolts to a torque of 3.2-
3.8Nm (2.4-2.8 Ibfft).

Line pressure regulator

The line pressure regulator is located inside the
screw plug at the return line and return connec-
tion from the warm-up regulator/boost control
circuit,

The regulator comprises the following:
1 Piston with "Q" ring
2 Spring
3 Shims

4 Screw plug with "0" ring and washer. {The
screw plug contains a shut-off valve which '
pa closes the return line from the warm-up reg-
ulator/boost control circuit when the fuel
pump is not operating. The socket head
screw in the plug should not normally be re-
moved.)
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Lever adjustment arm and sen-
sor plate

To remove

1 Remove the mixture control unit and un-
screw the plastic lower section and fuel dis-
tributor,

2 Undo the retaining screw and remove the
sensor plate.

3 Remove the circlips from the lever pivot, fol-
lowed by the shims, seals, spring (fitted on
one side only) and the balls.

4 Undo the counterweight retaining screw and
press out the spindle.

5 Remove the lever, counterweight and ad-
justment arm.

6 Tap out the plug over the adjusting screw -
remember to refit it after setting the fuel/air
mixture.

Refer to page 240-15 for setting of the fuel/
air mixture.,

To refit

1 Place the counterweight on the lever but
leave the retaining screw slack.

2 Place the adjustment arm in the lever, with
the socket head of the adjusting screw visi-
ble.
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Fuel injection system 240-31

3 Grease both bearings using Bosch Ft2v2 sili-
con grease or the equivalent.,

4 Place the lever assembly in the air flow sen-
sor housing and fit the spindle.

5 Grease the balls with silicon grease and fit
them, followed by the spring (in the longer

bearing seating), the seals, the shims and
the circlips.

The circlips are pressed and must be fitted with
the sharp edge facing outwards.

6 Mount the sensor plate in the air venturi.
Centre the lever so that the threaded hole is
aligned with the hole in the sensor plate.

Tighten the counterweight screw.

Tightening torgue:
4.7-5.2Nm (3.5- 3.8 Ibf ft)

7 Fit the sensor plate retaining screw and
tighten it. Check that the lever moves freely,
without resistance.

Tightening torque:
5.0-5.5Nm (3.7-4.1 Ibf ft)

8 Adjust the rest position setting of the sensor
plate by bending the spring on the stop brac-
ket underneath the air flow sensor.

1 Circlip
2 Shim
3 Seal
4 Spring
5 Ball

alia
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240-32 Fuel injection system

9 Preset the position of the adjustment arm.
Using a depth gauge, measure the distance
between the joint surface of the fuel dis-
tributor {across the screw holes) and the
needle bearing roller. The dimension should
be 18-19mm (0.71-0.75 in). To adjust the
dimension, turn the mixture adjusting screw
by means of an Allen key.

10 Fit the "0" ring and the fuel distributor. Fit
the lower plastic section of the air flow sen-
sor together with the gasket.

Tightening torgue,
Fuel distributor screws
3.2-3.8 Nm (2.4-2.8 Ibfft)

11 Fit the mixture control unit in the car. Fine
adjustment of the basic fuel flow is made by
means of a CO gauge after the engine has
been warmed up.

Fine-tune the fuel/air mixture and replace
the plug over the adjusting screw in the air
flow meter (see page 240-15),

Replacing injection valves

1 Clean the area around the injection valve
and its connection.

2 Disconnect the fuel line fram the valve. To
prevent the valve turning, hold the hexagon
with a spanner. g
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3 Remove the retaining plate.

4 Withdraw the injection valve and pull off the
rubber seal.

Refit in the reverse order.

Injection valves - to clean

If an injection valve is atomizing the fuel impro-
perly or if it is leaking under opening or closing
pressure the cause can be small particles of dirt
in the valve seat, It is sometimes possible to re-
move the particles by forced flushing of the valve
as follows:

1 Disconnect the rubber ducts from the air
flow sensaor.

2 Remove the injection valve from the inlet Perfect atomization Acceptable atomization
manifold and place it in a suitable container.
Do not disconnect the fuel line.

3 Remove the pump relay and use a jumper
lead across terminals 30 and 87 in the relay
halder to provide power to the fuel pump.

4 Raise the air flow sensor lever a few times to
its highest position, thereby force-flushing
the injection valve,

Examples of poor atomization
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240-34 Fuel injection system

Injection valves that have been removed
from the car can also be cleaned by means
of an injector tester designed for diesel
equipment (e.g. Bosch KDJE P400 or KDIE
7452). Cleaning with compressed air is not
recommended.

If the fault persists, fita new injection valve.

Replacing the warm-up reg-
ulator

1 Clean the area round the warm-up regulator
and its connections.

2 Disconnect the electrical leads and both
fuel pipes from the regulator.

3 Remove the regulator,

Refit in the reverse order.

Replacing the auxiliary air valve

1 Pull off the hoses and unplug the electrical
lead.

2 Unscrew the auxiliary air valve.

Refit in the reverse order.
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Fuel accumulator

To remove

1 Cleanthe areaaround the fuel connections,

2 Undo the connections and remove the fuel
accumulator,

To refit

1 Mount the accumulator on the bracket on
the fuel tank.

2 Connect the fuel lines. The line fram the fuel
pump should be fitted to the connection
nearestto the edge of the fuel accumulator.

Make sure that the fuel line from the pump can-
not chafe against the body.

Replacing the fuel filter

1 Clean the area around the two connections.

2 Hold the filter by means of the hexagons on
the filter and fitting and disconnect the fuel
lines. Remove the filter.

N.B.

Avoid loosening the fitting on the outlet side to
prevent aluminium swarf from the threads enter-
ing the system.

3 Fit the new filter with the arrow pointing in
the direction of flow and connect the fuel
lines.

Fuel fr'FteerBE‘ engine
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Cl fuel injection system,
Lambda (EU & US specs)

4 general description of the oxygen-sensor
{Lambda) system fitted to cars with catalytic con-
verters is given on page 200-16.

When using the component locations or fault-
diagnosis chart included in this section, refer at
the same time to the wiring diagram in section
3:2 of the Manual.

Fuel shut-off on deceleration (1987)

Manual cars with normally aspirated engines are
equipped with a system that shuts off fuel injec-
tion during engine overrun. The system is pro-
vided to reduce fuel consumption and also the
content of unburned hydrocarbons (HC) in the
exhaust. The system comprises a vacuum valve
and a deceleration relay.

Principle of operation

The deceleration system causes the induction
air that normally flows across the air flow sensor
plate to bypass the sensor plate via a hose and
vacuum valve, fesulting in the sensor plate re-
maining in its home position and hence shutting
off the flow of fuel to the cylinders.

Air cleaner and fuel distributor

=l 3B Wk =

From deceleration relay
Vacuum valve

From inlet manifold

Sensor plate in heme position
Bypass line

Rubber socket connector
Filter

Fuse

52078

EX1ME3
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Fuel injection system 240-37

Thus, the vacuum valve acts as a bypass line
when the deceleration system is operating. Be-
cause the relay is operating, the ECU selects a
fixed pulse ratio of 60%,

The deceleration relay operates when:

* the thermostatic switch is closed {coolant
temperature above 45 °C/113°F)

* the time relay (P11) is not operating (relay in
de-energized position)

* the engine speed is higher than 1575 +
175 rpm.

e the throttle-position sensor is making the cir-
cuit

The deceleration system shuts off the supply
of fuel as soon as the set of contacts in the
throttle-position sensor close (foot off ac-
celerator),

Fuel supply is resumed once the engine speed
has fallen below 1375 = 75 rpm.

Principle of operation of fuel shut-off system

Time relay for boost during acceleration
Deceleration relay (manual cars)
Throttle-position sensor

Lambda ECU

Vacuum valve

Hose from inlet manifold

Fuse

lgnition coil

00~ 3N &= W b

Vacuum valve mode of operation

When current flows through the vacuum valve
solenoid (4) from power distribution panel (2) via ; ;
the deceleration relay (3) to earth, the depres- 3
sion in the inlet manifold acts on the diaphragm
in the valve, opening the bypass port.

]

o1 a

Vacuum valve
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240-38 Fuel injection system

Single-function throttie-position sensor
(normally aspirated engines)

Contact is made between terminals 1 and 2 only
when the butterfly is in the position for idling.

When the circuit is made, terminal 30 in the de-
celeration relay and terminal TRK in the time
relay receive an earth signal (further details are
given in the description of the relay operation).

Once the throttle butterfly has opened beyond
72°, contact is made between terminals 2 and 3,
an earth signal is received from terminal TK in
the AC relay (156) and the electromagnetic
clutch on the AC compressor is disengaged (cars
with AC only).

Throttle-position sensor on normally aspirated .
engine

Dual-function throttle-position sensor
(Turbo)

Contact is made between terminals 1 and 2 when
the throttle butterfly is between the position for
idling and an opening angle of 72°. During this
time, terminal 31A in the speed relay receives an
earth signal (further details are given in the de-
scription of the TIP relay operation).

After the throttle butterfly has moved beyond the

72° opening angle, contact is made between ter- //’

minals 2 and 3. This makes the earthing circuit / {

toterminal TKinthe AC relay (156) (releasing the /
[ |4 electromagnetic clutch on the AC compressor), f

to terminal 11 in the deceleration relay (106} /\ \

and thence to terminal 11 in the Lambda ECU,
thereby providing a pulse ratio of 92% minimum.

Throttle-position sensor, Turbo

Saab 800
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Fuel injection system 240-39

Thermostatic switch (45/38 °C) and ther-
mostatic time switch

The thermostatic switch is closed at tempera-
tures below 45°C (113°F). If the temperature
has been higher than this, the switch will not
close until the temperature has fallen to 38°C
(100 °F). The thermostatic switch isconnected in
series with the thermostatic time switch (92},

Thus, no earthing is available for the cold-start
valve or terminal TKK in the time relay (106) at
temperatures above 45°C (113°F).

Thermostatic switch (25/18 °C)

The thermostatic switch is closed at tempera-
tures below 25°C (77 °F). If the temperature has
been higher than this, the switch will not close
until the temperature has fallen to 19°C (66 2R

Normally aspirated engines

The switch is connected in parallel with terminal
12 in the Lambda ECU via terminal X1 in the de-
celeration relay.

At temperatures below 25 °C (V7 °F), an earthing
signal is available to terminal 12 in the Lambda
ECU and a pulse ratio of 60% is selected ({the
same as during fuel shut-off via P12),

At temperatures above 25°C (77°F), the ther-
mostatic switch is open and the preset pulse
ratio is not selected.

Turbo engines

The function is the same except that the ther-
mostatic switch is connected direct only to termi-
nal 12 in the Lambda ECU. A fixed pulse ratio of
60% is selected.

1 Thermostatic time switch (99)
2 Thermostatic switch (92)

5211365

3 Thermostatic switch (97)
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240-40 Fuel injection system

Lambda ECU

The ECU controls the oxygen-sensor-regulated
system by means of the following main func-
tions:

s Oxygen-sensor monitoring

Comparator

Integrator

Output stage (signal amplifier)

—

521366

BCL 135

Comparator it —‘

Integrator

-

Oxygen-sensor
monitoring

.

Output stage

= = =
E
|

I
. B

Oxygen sensor

Modulating valve

The monitoring function checks that the opera-
tion of the oxygen sensor and the modulating
valve control function coincide with the program-
med values. If incorrect values are received or a
malfunction is detected, e.g. in the oxygen sen-
sar, the control function is disabled and a fixed
pulse ratio {(50%) is selected for the modulating
valve.

Different fixed pulse ratios can also be selected
if certain terminals in the ECU are earthed.

The control function of the comparator is gov-
erned by the relationship between the actual
sensor voltage and the preprogrammed refer-
ence voltage in the comparator.

Exhaust gases

If the mixture is lean, the signal voltage from the
oxygen sensor will be lower than the reference
voltage and the ECU will then increase the pulse
ratio (opening duration) of the modulating valve,
thereby enriching the mixture.

The integrator controls the signal voltage from
the output stage at a programmed control speed
to enrich or weaken the mixture. The control
speed is optimized to provide best possible con-
version of the exhaust gases in the catalytic con-
verter, by keeping the Lambda value between
very tight limits, as close as possible to
Lambda = 1 (ideal mixture).

Saab 00




Fuel injection system 240-41

Lambda ECU terminal pins

Pin 2

Pin 4

Pin 15

Pin 17

Fin 8

Pin 26
Pin 7

Pin 12

Pin-41

Pin 16
Pin5

Signal from oxygen sensor 136.
Green (GN).

Oxygen sensor. Screened braid.

Pulsed earth signal to modulating
valve 139. Dependent on pulse
ratio. Violet (VL).

+ 12V supply via fuse 8 from termi-
nal +54 on power distribution
panel. Brown/white (BRAT),

+ 12V supply when fuel pump relay
102 operating. Yellow/red (GL/RD).

Internal jumpering. Yellow (GL).

When earthed, fixed pulse ratio of
85%. Red/white (RD/NT).

When earthed, fixed pulse ratio of
60%. Yellow/red (GL/RD).

When earthed, fixed pulse ratio of
92% minimum. Red (RD).

Earthing point. Black/white (SV/VT).
Earthing point. Brown (BR).

Fuel-booster pressure switch

With the car being driven at a steady speed, the
depression on either side of the diaphragm is
equal. During acceleration, the depression
weakens, and because of the restriction the
pressure change below the diaphragm is de-
layed. The meomentary increase in "absolute”
pressure acting on top of the diaphragm pushes
the diaphragm down, actuating the spring cen-
tact and making the circuit.

1 Diaphragm

2 Spring
3 Restriction

4 Spring contact
5 Vacuum inlet
& Electrical terminals

S5aab 900




240-42 Fuel injection system

Time relay P11

Time function of 3s

For a period of three seconds after starting, ter-
minal 11 of the Lambda ECU is earthed, and a
fixed pulse ratio of 92% Is selected (fuel boost
on starting).

Time function of 140 = 20 s

1 For a period of 140 seconds after starting,
the fuel-shut off function during decelera-
tion is disabled (no earthing via terminal X2
inthe relay). This applies to nen-turbo man-
ual cars only.

2 Cold engine (temperature below 45°C/
113°F)
Fuel boosting during acceleration is availa-
ble when the fuel-booster pressure switch
{(79) has been operated via the cold-start
valve (84), which is earthed via thermostatic
switch (97) and thermostatic time switch
{92). An earthing signal is also available to
terminal TKK in the relay.

Deceleration relay Time relay P11

{N/A turbo)

3

Engine hot {at or above 45°C/113°F)

Fuel boosting during acceleration is availa-
ble for 140 seconds if the fuel-booster pres-
sure switch (79) has operated. There will be
no earthing signal to terminal TKK via ther-
mostatic switch {(97) and thermastatic time
switch (92},

Terminal TIP is energized, providing an ear-
thing signal to terminal 11 of the Lambda
ECU, resulting in a pulse ratio of 92% being

selected.

Speed relay, 4600 rpm

{Turbo only)

TKX |
3

P o

X2 | 1 I TIP |
7 9 10 11

le |*2h

37! Jlal
12 § 30044

le X1 |y

D/ 31k a:l
5

8 5
ha so. s liseimee  lanch sdaser stses 10dy
14 17 ]
Ll JED
Relay P11 terminal pins Pin 50 + 12V supply when starter motor
running.
Pin 87 + 12V supply when fuel pump relay LRI
102 operating. Pin 31 Earth
Pin TIP + 12V supply via terminal + 54 Pin 11 Earthed when above functions
when vacuum switch operating. operating (period limited to 140 s).
Pin THK Earthing wvia cold-start valve 54, Pin X2 Same as pin 11 inot connected)
thetmostatic swileh 21 ano.ther Fin TRK Earthed via throttle-position sensor

mostatic time switch 92.

(not connected).
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Fuel injection system 240-43

Deceleration relay, normally aspirated
engines

The deceleration function shuts off the supply of
fuel when the accelerator is released at engine
speeds above 1575 rpm and at engine tempera-
tures above 45°C (113 °F) or, alternatively, dur-
ing a 140-second period after starting.

When the accelerator is released, earthing is
made via terminal 1 (idling position) in the throt-
tle-position sensor to terminal 30 in the deceler-
ation relay (105), thereby providing a signal from
terminal 87 to the fuel shut-off valve {260).
There is also a signal from terminal X1 to termi-
nal 12 in the Lambda ECU, and a pulse ratio of
60% is therefore selected {to compensate for
the weaker mixture sensed by the OXygen sen-
sor).

Terminal pins

Pin15 +12V supply when fuel pump relay

102 operating,

PinTD |gnition pulses from terminal TD-0in

ignition pulse amplifier 147.

Fin 30 Earthing via terminals X2 and 31 in

time relay 106,
Earth.

Earths terminal 12 in Lambda ECU
subject to above functions operat-
ing, throttle-position sensor 203
making contact between terminals 1
and 2 and engine speed having been
higher than 1575 rpm. The function
ceases to operate once the engine
speed has fallen below 1375 rpm.

Earthing of fuel shut-off valve 260
via terminal X1.

Fin 31
Pin X1

Pin 87

Pin X2 Earthing via time relay terminals X2

and 11.

12h -ﬂlz_ Ll

313' TD/31h srl
i

a0 3 6

Iy doiasi iy
B

Deceleration relay (normali ly aspirated engine)
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240-44 Fuel injection system

Speed relay (speed-governed fuel boost-
ing, Turbo only)

Speed-governed fuel boosting takes place aten-
gine speeds above 3800rpm (M88 onwards:
4600 rpm). Pulse ratio 85% or 92%.

At engine speeds above 3800rpm (M88 on-

wards: 4600rpm} and before the throttle but-

terfly has passed the 72° position, there is a sig-

nal from terminal 1 in the throttle-position sen-

sor to terminal 31A in the speed relay {138).

Thus, terminal 7 in the Lambda ECU is earthed

via terminal 87 in the relay, and terminal 31 in

the speed relay is earthed via terminal 31 in time Speed relay (138) terminal pins (Turbo
relay (106), resulting in a pulse ratio of 85% only)

being selected. _ ¥ 3 _ i

Pin TD Ignition pulses from terminal TD-0 in '
If the throttle butterfly passes the 72° position, ignition pulse amplifier 147,
the circuit to terminal 31A in the speed relay is : _ _
broken, terminal 11 in the Lambda ECU is Pin 15 +12V supply via terminal +54.
earthed via terminal 3 in the throttle-position Pin 21A Earthed via throttle-position sensor
sensor {(203), terminal TK in the AC relay (156) 203, '
and terminal 11 in the time relay (106), and a ; ’ !
pulse ratio of 92% is selected. Pin 87 Earth for terminal 7 of Lambda ECU |

via terminal 31 in time relay 106. f

xz |, .nlz X1 .[3

P13 ™/31b a%l
5

084 &

i:- -_LL |9.

Speed relay 3800 rpm (M8& onwards: 4600
rom), Turbo only.

Turbo cars, M88 onwards

:1I—’ 1
Pressure-governed fuel boosting complements L
the speed-governed fuel boosting and the boost-
ing governed by the position of the throttle but-
terfly (throttle-position sensor).

A pressure switch connected in parallel with the
speed relay senses the pressure inthe inlet man-
ifold. When the pressure is between 0.25 and
0.30 bar (3.6 and 4.4 psi), the pressure switch
closes, earthing ECU pin 7 and providing fuel
boosting (fixed pulse ratio of 85%).
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Fuel injection system 240-45

Electrical system - principle of
operation

Cl system

When the ignition key is turned to the starting
position, current (+50) flows to the starter motor
(4} and thermostatic time switch (92).

If the engine is cold (i.e. coolant temperature
below 45°C/113°F), thermostatic time switch
(92) makes the circuit. The cold-start valve (94),
which receives current from terminal 16 on the
starter motor, is then earthed. The valve is thus
open and the engine receives a boosted supply
of fuel while the starter motor is running {up to a
maximum of 9 seconds).

When the ignition key is in the starting/drive pos-
ition, current (+15) flows to fuel pump relay
(102) via fuse 22. Relay (102) operates and the
fuel pump (103), which receives current via fuse
30, starts to run. Current also flows through the
heating coils in the auxiliary air valve (95) and
the warm-up regulator (96),

lgnition pulses are sent from the ignition pulse
amplifier (147) to the fuel pump relay and the
Lambda system. If the engine stops the pulses
cease, the relay is de-energized and the power
supply to the fuel system is cut off.

Oxygen-sensor regulated system (Lambda)

The Lambda system itself incorporates an oxy-
gen sensor (138), which provides continuous
data to the ECU (135) on the amount of oxygen in
the exhaust gases. On the basis of this and the
data the ECU receives from the other sensors and
relays, modulating valve (139) regulates the
amount of fuel injected. (The modulating valve is
operated by earthing of terminal 15.)

ECU (135) and relays (105) and {106) receive
power from terminal 87 in relay {102).

During the starting phase, relay (106), which re-
ceives control voltage (+50) when the ignition
switch (20) is in the start position, boosts the
supply of fuel via the ECU and modulating valve
{139).

Thermostatic switch (97) senses the engine
temperature and opens when the temperature is
higher than 25°C (77 °F), breaking the circuit to
valve (94,

Fuel-booster switch (79) is used to control fuel
boosting during acceleration. When the engine
is cold, the switch opens the cold-start valve
(94). When the engine is hot, a signal is sent in-
stead to time relay (106), which boosts the sup-
ply of fuel via the ECU (the relay operates for a
maximum of 140 * 20 s after starting).
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240-46 Fuel injection system

Speed relay (105), together with the solenoid
valve (260) and throttle-position sensor (203) is
used for fuel shut-off during engine overrun.
When the accelerator pedal is released the
throttle-position sensor earths relay (105), This
function is also operative if the engine speed ex-
ceeds approx. 1375 rpm. Note that this relay is
fitted to manual cars only.

Thermostatic switch (99) breaks at45°C(113°F)
and makes at 38 °C (100 °F). The switch helps to
improve the fuel-boosting function.

Socket (120) is provided for the connection of
special measuring instruments and is used when
the pulse ratio is being set. The socket receives
power when the ignition switch is in the drive
position.
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Fuel injection system 240-47

Component locations

The component locations are the same for 8-
valve engines with Cl injection and Lambda sys-
tem (EU), other injection engines and turbo en-

For further details of component locations, see
section 3:2 of the Manual.

gines.
4 Starter motor 106  Time relay
On LH {induction) side of engine Behind trim forward of RH front door
i Earthing point on radiator member 135 ECU (Lamhbda)
g Earthing point in luggage compartment On RH side underneath rear seat
20 Ignition switch 136 Oxygen sensor
On centre conscle between front seats On exhaust manifold
22A  Fuse holder 138 Speed relay (manual turbos only)
On power distribution panel on top of LH Behind trim forward of RH front door
wing inside engine compartment 138 Modulating valve (Lambda)
58 Two-pin connector On inside of LH tie-plate in engine com-
One on power distribution panel on LH partment
wing in engine compartment 144  Pressure switch
One in luggage compartment adjacent to Behind lower dash panel to the left of the
fuel pumps steering wheel (behind flasher unit)
One socket (120) on LH wing in engine 147  Ignition pulse amplifier
compartment On power distribution panel on LH wing in
60 Single-pin connector engine compartment
One on power distribution panel on LH 152A 29-pin connector (white)
wing in engine compartment 152C 29-pin connector (black)
One on RH wing inside engine compart- On power distribution panel in engine
ment compartment
77 Starter-interlock  switch  (automatics 156 AC compressor relay
anly) On power distribution panel on LH wing in
Underneath centre console, adjacent to engine compartment
selector lever 158 Distribution terminal block, negative (-)
79 Fuel-booster pressure switch 159 Distribution terminal block, positive (+
On inside of LH tie-plate adjacent to fuel 15)
filter in engine compartment On power distribution panel on LH wing in
92 Thermaostatic time switch engine compartment
On coolant thermostat 201 Engine earthing point
94 Cold-start valve 203 Throttle-position sensor
On throttle housing On throttle housing
95 Auxiliary air valve 260  Fuel shut-off solenoid valve (Lambda)
Adjacent to thermostat at front of engine On rubber socket connector on top of air
96 Warm-up regulator cleaner
Adjacent to thermostat at front of engine
97 Thermaostatic switch, 45°C (Lambda)
On inlet manifald
99 Thermostatic switch, 25°C (Lambda)
On thermostat housing
100 Diode (Lambda)
Adjacent to deceleration relay {105} and
time relay (106)
102  Fuel pump relay
On power distribution panel on LH wing in
engine compartment
103 Fuel pump
Inside fuel tank under luggage compart-
ment floor
105 Deceleration relay (9000 only)
Behind trim forward of RH front deor
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240-48 Fuel injection system

Checking

General
1 Connectipulse meter 8393597,

2 Turn the ignition key to the drive position.
The reading on the pulse meter should be
100%. The modulating valve and fuel pump
shouldstart and run for a shert time.

3 Hartthe engine.

a) Cold engine (< 19°C/66 °F):
The needle on the pulse meter should
firstindicate 0%, move to 90% and then,
after about three seconds, indicate a
steady pulse ratio of 60%.

b) Hot engine:
The needle on the pulse meter should
firstindicate 0%, move to 90% and then,
after about three seconds, indicate a
fluctuating pulse ratio of approx. 50%.

4 Checking the fuel boosting at full load:
{Turbo cars):

a) Rev the engine up to a speed exceeding
3850 rpm and check that the reading on
the pulse meter is 85%.

b) Actuate the throttle-position sensor
{move butterfly). The pulse meter should
now indicate 92%.

Checking the Lambda system

1 Connect pulse meter 8383 597,
2 Letthe engine idle.

3 Unplug the oxygen-sensor loom from the
main wiring loom (on RH wing in engine com-
partment),

4 Earth the signal lead to the ECU, The pulse
meter should now indicate 92%.

5 Hold the signal lead in your left hand and
grip the positive (+) terminal pole on the
battery with the other. The reading on the
meter should now fall to 0%.

Checking the signal level from the oxygen sensor

Connect a multimeter between the signal lead

! from the oxygen sensor and earth. If the sensor is
sound, the reading on the meter should be be-
tween 0.1 and 1.0V, depending on the tempera-
ture and oxygen content in the exhaust.
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240-60 Fuel injection system

Fault diagnosis using the LH-
system tester

Make absolutely certain that you refer to the ap-
propriate wiring diagram for the variant con-
cerned, i.e. (900/9000, model year and LH-sys-
tem generation (2.2/2.4).

The tester uses the following error codes
for the LH 2.2 (25-pin connector)

Error Pin Action -
Code No. Malfunctionindicated see page
EQO1 1 Ignition pulse at pin 1 absent 28
El0r 1 Starter motor revs too low 28
Epoz 2 Temperature sensor signal absent 28
E102 2 Temperature sensor circuit shorting out 28
ED0D3 3 ldling contacts constantly open 29
E1G3 3 Idling contacts constantly closed 29
E0Os S ECU pin 5 not earthing 29
EQQ06 6 Airmass meternotearthing 30
EQOY Airmass meter signal absent 30
E107 7 Air mass meter signal toa high 20
E207 7 Air mass meter signal too low 30
EOO8 & Air mass meter burn-off function absent 31
E108 &8 Alrmass meter burn-off function constantlyenergized 31
ECOS 9 System relay 12V supply absent 31
E109 9 System relay 12V supply too low 21
E010 10  Signal from AICvalve pin 10 absent 32
EO11 11 ECUpinilnotearthing 32
EO12 12  Full-throttle contacts constantly open 32
E112 12 Full-throttle contacts constantly closed =3
E0132 13 Injection pulses absent 33
E113 13 Injection pulses etratic 33
E014 14  Airmassmeter: break in CO-adjusting circuit 34
E017 17 Pumprelaycontrol ¢ireuit faulty 34
E018 18 15Vsupplyabsent 34
E020 20 Oxvgen(Lambda)sensor signal absent 35
E120 20 Oxygen(Lambda)sensor signal too low 35
E220 20 Oxygen(Lambda]sensor signal too high 36
E021 21 Systemrelaycontrol gircult faulty 36
E023 23 Signal from AlC valve pin 23 absent 37
AICO 23 AlCvalve pulse ratio faulty 37
E024 24 Loadsignalabsent 37
E025 25 ECUpin25notearthing a7
The following cades may also appear on the display:

GLOU (Glow) Air mass meter filament burn-off function operating

cil Turbo

C2 Turbowith AIC

C3 Turbo with AlC and catalytic converter

c4 Turbo with AIC and Saab DI

ChH Mon-turbo with AIG

FPU Fuel pump relay and system relay operating

FUEL Fuel mode

QFF Starting point forinjection valve test

Fin injectionvalves open

MON Manitor mode
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Fuel injection system 240-61

Fault diagnosis

Prior to starting work

Many so-called fue Injection fayits can be
traced to other unrelated engine or electrical
faults. Before starting fault diagnosis work on
the LH system, check the following first:

¢ Battery condition
* Charging system

* |gnition system (timing, plugs, HT leads, dis-
tributer cap and roter, etg,)

Battery connections and earthing points

* Engine condition (Compression, iniet man-
ifold vacuum, etc.)

® Alr leaks inthe turboringu ction system

Itis often advisable to perform a quick check on
the system and pump relays as follows:

1 Unplug the connectors from the LH-system
ECU and the air mass meter.

2 Remove the cover from the connector an the
loom to the LH ECL,

3 Connhect pins 17 and 21 to earth via pin 25.

4 Checkthatvoltageis reaching the following:
Pins 9 and 13 (loom tonnector for LH ECL)
Pin2or5 (loom connector for air mass meter
- 90007 M88)

Fuse 14 (fue| pump refay)

General procedure for fault-diagnosis
work

The words "Check the Wiring between xx and yy"
are used frequently in the fault-diagnosis charts,
Sometimes the wiring may run through different
types of connector and, by implication, these
must also be checked for cireyit continuity/'short
cireuiting,

Be alert to the possibility of interference from
Camponents connected to the wiring concerned
and check that the wiring is in good condition
and not causing defective earthing.

Make absolutely certain that you refer to the ap-
propriate wiring diagram for the variant con-
cermed, i.e. 900/9000, model year and LH-sys-
tem generation (2.2/2.4),

Erfor codes given in brackets on the fault-diag-
nosis charts denote that the faults concerned
are attributable to the primary fault.
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240-62 Fuel injection system

Fault-diagnosis chart: LH 2.2

Action

Error Continuity Malfunction
Code break or indicated
shorting
incircuit
to ECU pin
no.:
EOO1 1 ignition pulse
absent
(E010)
(EOLT)
E101 Starter motor
revstoo low
N.B. engine temp
> 10°C
EOQ2 2 Temperature
sensor (NTC)
signal absent
E102 2 Temperature
sensor {(NTC)
circuit
shorting out

A Checkignition system,

B Checkthewiring between ECUpin 1 and:
MES onwards: pin 1 of ignition coil (B)
MEE onwards (Turbo): pin TD-0on
ignition pulse amplifier (147)
MES onwards, 9000i/20005: pin 17 ef ECU
forEZK {176)
MSEE (Turbo): pin 7 of amplifier (147)

C FitanewECUforthe LH system

Checkthe battery voltage and capacity
Checkthe lead between the positive ()
pole of the battery and terminal 30 on
the starter motor, and between the
negative (-} pole of the battery and
earthing point 7 and the earthing point
ontheengine

C Checkthe startermotor

Lo

A Checkthewiring between pin 2 of the
ECU (200) and pin 1 of the temperature
sensor (202), and between pin 2 of the
temperature sensor (202) and earthing
point (201)

B Checkfor good earth connection at
earthing point 201

C Checkthetemperature sensor (202)

D FitanewlHECU

See EOO2
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Fuel injection system 240-63

Error Continuity Maliunction Action
Code breakor indicated
shorting
incircuit
to ECU pin
TRy
ECD3 3 Throttle A Release the acceleratorimmediately
position sensor after starting forat least 20 seconds
{203) contacts B Checkoperation of throttle damper
constantly (dashpot)
open C Checksetting and operation of throttle-
position sensor
D Check the wiring between pin 3 ofthe
ECU (200) and pin 1 of the
throttle-position sensar
E Check thewiring between pin 2 on the
throttle-position sensor (203} and
earthing point 201
F Checkfor good earth throu ghengine
earthing point {201)
E103 3 Thrattle- A Check the setting and operation ofthe
position throttle position sensor
sensor (203} B Checkthe wiring between pin 3 of the
contacts ECU (200) and pin 1 of the throttje
constantly position sensor (203)
closed (when C 900i/200S:
revsincreased Check the wiring between pin 3 of the
from idling to ECU (200) and pin 7 of the EZK EQU
2500 tpm) (176 via connector57
D Checkthe EZK ignition system
EOO5 5 Pin 50fECU A Checkthe wiring between pin 5 of the
(200] not ECL (200} and earthing point 201
earthing B Check for good earth through engine
earthing peint (201)
!
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240-64 Fuel injection system

Error Cantinuity Malfunction Action
Cade break or indicated
shorting
incircuit
to ECU pin
na.:
EQOB 8 Alrmass meter A Checkthe wiring between pin 3 of the
(205) not airmass meter (205} and:
earthing M88 onwards (non-Turbo): pin 2 and
earthing point 201
B Checkthewiring between pind onthe
airmass meter (205) and engine
earthing point 201. Check for good
garth at earthing point
C Fitanew air mass meter (205)
EQOT ] Alr mass meter A Checkthe wiring between pin 7 of the
{205) signal ECU (200} and pin 5on the air mass
absent reter (205)
B Checkthewiring between engine
earthing point 201 and pin 4 on the ECU (200]
C Fitanewair mass meter (205)
E107 7 Airmass meter A Checkthewiring between pin 7 ofthe
(205) signal ECU {200) and pin 5 (M88 3000i onwards:
toohigh pin 3) on the alr mass meter (203)
B Check by eye that filament burn-off
function takes place
G Fitanewairmassmeter (205)
E207 ¥ Airmassmeter See E107

(205) signal
too low
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Fuel injection system 240-65

Errar
Code

Continuity
break or
shorting
incircuit
to ECU pin
na.:

Malfunction
indicated

Action

Airmass meter
(205) burn-off
function absent

Airmass meter
(205) burn-off
function
constantly
energized

System relay
12Vsupply
absent

System relay
12V supply
too law

A Repeatthe test, Revthe engine above

2500 rpm for at least two seconds {SET

2500 RPM)
B Check the wiring between pin 8 on the

ECU {200) and pin 1 on the air mass meter (205)
C FitanewLHECU (200)

A Checkthe wiring between pin 8 of the
ECU (200} and pin 1 (M88 onwards: pin
4) ofthe airmass meter {205)

B FitanewLHECU {200)

A Checkfor12Vsu pply at +30 terminal
on powerdistribution panel 230
B Checkthe wiring between +30terminal
on the power distribution panel (230)
and pin 30 of system relay 229
C Check the witing between pin 87 on the
systemrelay (229) and pin 8 ofthe ECU (200
D Check the wiring between pins30and 86
onthe system relay (229)
E Fitanewsystem relay (229)

A Check that battery voltage at connector
7Sisatleast 10V

B Check the wiring between connector 75
and pin 30 on the system relay (229)

C Check the wiring between pin 87 on the
systemrelay (229) and pin 9 on the ECU (200)

D Fitanewsystemrelay (229)
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240-66 Fuel injection system

Error
Code

Continuity
break or
shorting
incircuit
to ECU pin
no.:

Malfunstion
indicated

Action

E010

E011

EQ12

10

11

12

Signal from
AlCvalve pin
10absent

LH ECU (200)
notearthing

Throttle-
position

sensor (203)
full-throttle
contacts
constantly open

A Check the wiring between pin 1onthe
AlC valve (272) and pin 10 onthe ECU
(200)

B Checkfor 12V supplyatpin2on the
AlCvalve (272)

(withignition switched on)

¢ Checkthewiring between pin Zonthe
AICvalve (272) and pin 87 on the pump
relay (102)

D Check the wiring between pin 30 onthe

pump relay (102) and the +30supply

terminal (230}

Fitanew pumprelay

Fita newAlC vaive (272)

Fita new ECU

Gy mm

A Check the wiring between pin 11 onthe
ECU (200} and earthing point 201

B Check for good earth at earthing point
(201) onengine

A Check function by flooring accelerator
on command from LH-system tester.
Check display to see whether butterfly
open
B Check setting and operation of
throttle-position sensor
C Checkwiring between pin 12onthe ECU
(200) and pin 3on the throttle-position sensor (203)
D Checkthe wiring between pin 20n the
throttle-position sensor {203) and earthing point 201
E Check forgood earth atearthing point
pnengine (201)
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Fuel injection system 240-67

Error Continuity Malfunction Action
Code breakor indicated
shorting
incircuit
to ECUpin
no.:
E112 12 Throttle- A Release acceleratoron starting
position B Check setting and operation of
sensor(203) throttle-position sensor (203)
full-throttle C CarswithAlC:
contacts Check the wiring between pin 12 on the
constantly closed ECU (200) and pin3on the
throttle-position sensor (203)
D Check for good earth at connector 60
E Checkthewiring between connector 60
andpin 12 onthe ECU (200)
F Checkthe wiring between pin 12 of the
ECU (200) and terminal TK on the AC
relay (156)
H Checkthatthe AC relay (156) is not
earthing
ED13 i Pulsesto A Check the wiring between pin 13 on the
injection ECU (200) and pin 2 onthe injection
valves (206) valves (2086)
absent B Checkthewiring between pinlonthe
injecticnvalves (206) and pin 87 on
the pumprelay (102)
C Checkthat 12V supplyis present at
pin 30 onthe pump relay (102)
D Fitanewpumprelay (102)
E FitanewLHECU
E113 13 Injection See EO13

pulseserratic
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240-68 Fuel injection system

Error Continuity Malfunction Action
Code break or indicated
shorting
incircult
to ECU pin
na.:
EQ14 14 Airmass meter: A Checkthe wiring between pin 14 on the
preakin CO- ECU (200) and pin 6 on the airmass
adjusting meter (205)
circuit B Fitanewair mass meter (205)
EOCLT 17 Pumprelay A Check the wiring between pin 17 onthe
{102) control ECU (200) and pin 85 on the pump relay

circuit faulty

EO018 18 15V supply
ahsent
EQ20 20 Oxygen (Lambda)
sensor (136)

signal absent

(102}

B Checkthewiring between pin 86 onthe
pump relay (102) and pin &7 onthe
system relay (229)

(Turbo: via pressure switch 144)

C Check thewiring between pin 30onthe
system relay (229) and the + 30 su pply
terminal (230)

D Fitanewfuel pump relay (102)

E Fitanewsystem relay (229)

F FitanewLHECU

A Checkthewiring betweenpin 18on the
ECU (200) and the power distribution
panel (159)

B Checkthat12Vsupplyisavailableat
the power distribution panel (159) when
theignition [son

A Check the wiring between pin 20 onthe
ECU (200) and connector 60

B Checkthe wiring between pin 5 on the
ECU (200) and the braid onthe signal
lead

C Fitanewoxygen (Lambda) sensor

~ml
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Fuel injection system 240-69

Errar Continuity Malfunction Action
Code break or indicated
shorting
ineircult
to ECU pin

E120 20 Oxygen (Lambida) A Setthe Lambda system to the correct
sensar (136) value
signaltoo low B Check the voltage across the OXygen

sensor between connector 60 and earth
C Checkthat12 Vsupply is present

between pins 1and 2 on connector 53
D Checkthe wiring between pin 5 on the
ECU (200) and the braid on the signal lead
Check the oxygen sensorpreheati ng (136)
Check the fuel pressure (line pressure)
Check for air leakage in the Induction system
Check forairleaks in the exhaust
systembetween the engine and the Oxygen sensor
Check the operationand delivery flow
of the injection valves
Fitanew oxygen sensor
K Fitanew LHECU (200

M o mm

—

E220 20 Oxygen (Lambda) A Setthe Lambda system to the correct

sensor (136) value

signal too high B Checkthe voltage acrossthe oxygen
sensor between connector 60 and earth

C Checkthat12 Vsupply is present
between pins 1and 2 on connector S9

D Checkthe oxygen sensor preheating (136)

E Checkthe fuel pressure (line pressure)

G Checkthe operation and delivery flow
of the injection valves

H Fitanewoxygan sensar

I Fitanew LH ECU {200)

EQ21 21 System relay A Check that battery voltage (12 Viis

{228) control presentatterminal + 30 on the power

circult faulty distribution panel {230

B Check the wiring between terminal -+ 30
onthe power distribution panel (230)
and pin 86 on the system relay (229)

C Checkthe wiring between pin8
5 on the system relay (228) and pin 21 on the
ECU (200)

b Fita new systemrelay {229)

E FitanewlLHECU
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240-70 Fuel injection system

Error Continuity Malfunction Action
Code break or indicated
shorting
incircuit
to ECU pin
no..
E023 23 Signal from A Checkthe wiring between pin 3onthe
AlC valve AIC valve {272) and pin 23 onthe ECU
pin23 absent (200)

B Checkthatbatteryvoltage (12V)is
present at pin 2 on the AlC valve (with
ignition on)

C Checkthewiring between pin 2 on the
AlCvalve (272) and pin 87 on the pump
relay {102)

D Checkthewiring between pin 30onthe
pump relay (102) and terminal +-30 on
the powerdistribution panel (230)

E Fitanew pump relay

F FitanewAlCvalve (204)

G FitanewlLHECU

AICO 23 AIC valve pulse A Setthe AIC system to the correct
ratio faulty value

EQ24 24 Engine load A Checkthewiring between pin24 onthe
signalto EZK LHECU (200) and pin 8 on the EZKECU
absent (non- (176)
Turbo) B FitanewLHECU (200)

EQ25 25 ECUpin25 A Checkthe wiring between pin 25anthe
notearthing ECL (200) and earthing point 201

B Checkfor good earth atengine earthing
point (201}
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Fuel injection system 240-71

Fault diagnosis

Key to quick-reference table

To replace
E1l = System relay
E2 = Pumprelay
E3 = Pressure switch
E4 = Temperature sensor
(NTC resistor)
ES = Throttle-position sensor
EE = Injectionvalves
E7 = Airmassmeter
EYA = Filament, air mass meter
E7B = Filamentburn-off
E7C = COcontent, %
E7TD = Fuelsystem basic setting
(cars with catalytic converter)
E8 = Electroniccontrol unit (ECU)
EBA = Inputsignalsto ECU
EBB = Signalsfrom ECUto
injection valves
E8C = Fuelshut-offon starting
EBD = Enrichment
EBE = Warm-up period
E9 = ACcompressor
E1Q = Oxygen (Lambda) sensor
Bl = Fuelsystem
B1A = Systempressure
B1B = Fuel pressureregulator
BAC = Residual pressure
B1D = Delivery pressure of fuel pump
BLE = Deliveryflow of fuel pump
I1 = Leakageinthe induction system
12 = Auxiliaryairvalve
M1 = Basic setting ofthrottle butterfly
MI1A = Setting the idling speed
(N/A cars with catalytic converte ]
M1B = Setting the idling speed
(carswith catalytic converter)
E = Electrical
B = Fuel
| = Induction
M = Mechanical: removal and fitting of

components

See page 240-113
See page 240-113

Seepage 240-113
See page 240-114
See page 240-114
See page 240-116

See page 240-113

Fuel injection manifold:
seepage 240-114
Fuelfilter:

s5ee page 240-116

Seepage 240-117

See page 240-117




240-71

Fault symptom

Engine fails to start

Engine starts but stops immediately
Erratic idling

Poor response on acceleration
Engine erratic in all speed ranges
Excessive fuel consumption

Engine fails to rev up (no power)

CO content too low

CO content too high

O 00~ 03Ul WA

Fault symptom Possible cause

e 5 Systemrelay or pump
reiay defective

1§ Fuel pump not running

12 3 Auxiliaryairvalve
defective

3 EGR valve defective
2 6 Defective throttle-

position sensor/-
enrichment function

34567 9 Armassmeter(HLM)

12345 T8 Induction system
1 345 7809 Fuelpressure too low

orno fuelpressure

6 9 Fuel pressure too high

45 78 Fuel capacity too low

Before starting to trace possible faults in the LH
system, check that the engine, ignition and elec-
trical system are adjusted in accordance with the

specifications.

Example of "Test procedure”: E1 = check the

system relay, and so on.

Checl/Remedy

Check thevoltage

Check the fuse forthe

fuel pump, the power supply
the fuel relay and the
pressure switch (Turbo)

Check operation of
valve

Check operation of the
valve

Check by connecting an
ohmmeter acrossterminals
Jand 18 onthe throttle
position sensar

Check the filament,

the burn-off function
and thatall connections
are good

Check the vacuum using
avacuum gauge

Check the pressure,
the filter, the fuel
lines and the pressure
regulator

Check theintermediate
hose and suction hose
tothe pressure regulator,
Check for blockage inthe
fuel line or fora pinched
hose. Checkthe pressure
regulator.

Check capacity of fuel
pump

Test procedure

El, E2

B1,E1.E2 E3

E5

E7A

Bl

Bl

BiD, B1E




240-72 Fuel injection system

Faults that can be traced to items 4 and 5 may

also be attributable to the limp-hame function.

Fault symptom Possible cause
123456789 Temperature sensor
(NTCresistor)

67 Throttle butterfly failing
to open/close completely

123456788 Poorearthingorearth
connectionar connéction
wrongly wired

123456789 Brokencableorcon-
nector

234 8 CO contentioo low

234 6 9 COcontenttoohigh

123456789 Electroniccontrolunit
orinputsignals

Check/Remedy

Checkusing anohm-
meter

Checkthethrottle
housing, the throttle-
position sensor, spindle
and cable

Checkthe earthing of
the engine and battery

Check the wiringand
terminals and remedy
asnecessary

Checkthe idling speed
and COvalue as per
specification.

Check the resistance
{ohm reading) of the
airmass meter

Check the idling speed
and COvalue asper
specification

Check theresistance
{ohm reading) of the
airmass meter

Chechk all input
signalsand connections
of the electronic
controlunit

Test procedure

E4

E5

E8A

EBA

E7C

E7C

EEA

Saab 300
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Fuel injection system 240-73

1 Engine fails to start

Systemor
component

.

Electrical
system

. Fuel pump

. Fuel system

. Induction

system

- Injection

valves

Temperature
sSensor
(NTC resistor)

. Electronic

control unit

- Auxiliary air
valve

Possible cause

a. Lowvoltage,
break inwiring,
poorconnection,
faulty relay,
pressure switch.

b. Fuelpumpnot
working ar poor
capacity.

c. Leakage, faulty
fuel pressure
regulator,
blockage in
return line.

d. Airleakage

&. Opening duration,
leakage

f. Notfunctioning,
break inwiring,
poercannection,

g Poorcontact, no
input signals,
netfunctioning.

h. Malfunction,
leakage.

Remedy

a. Checkthe batteryvoltage: minimum
acceptable value, 11.5V. Check
systemrelay and pumprelay E1,

E2. Check for breaks, poor con-
nections or corrosion inthe

wiring and terminals E8. Check
the pressure switch (Ti urbo) E3.

b. Checkfuel pump operation:
pressure capacity and flow. B1D,
B1E.

¢. Checkforleakage inthe fuel
system B1. Checkthe line
pressure B1. Check the fuel
pressure regulator B1B.

d. Checkforairleakage inthe
induction system: downstream of
throttle butterfly housing using
pressure testing equipment; and
visually between the airmass
meterand the butterfly. 1.

€. Checkthe opening duration of the
injection valves using a multi-
meterE6, EBB.

f. Check the temperature sensor usi ng
amultimeter E4.

g. Checkall inputsignalsusing a
multimeter, EBA.

h. Checkthe auxiliary air usinga
multimeter |2,
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240-74 Fuel injection system

2 Engine starts but stops immediately

Systemof
component

a.

Electrical
system

. Temperature

sensar
(NTC resistor)

. Induction

system

Electronic
control unit

. Auxiliaryair

valve

COcontenttoo.
low ortoo
high

. ldling system

{carswith cata-
lytic converter

Throttle-
position
SENSOr

Possible cause

. Lowvoltage,

break inwiring,
poor connection,
faulty relay,
pressure switch.

. ‘Mot functioning,

break inwiring,
poor connectian.

. Airleakage

. Pooreontact, no

inputsignals.

. Malfunction,

leakage.

. Incorrect

setting

. Incorrect

setting

. Incorrect

setting or
defective.

Remedy

_ Check the hattery voltage: minimum

acceptablevalue, 11.5V. Check
the system relay and pump felay
E1l, E2. Checkwiring and ter-
minals EB. Check the pressure
awiteh (Turbo) E3.

. Check the temperature sensor using

amultimeter E4.

. Check forairleakage inthe

inductionsystem: downstream of
throttle putterfly using pressure
testing equipment; and visually
between the airmass meterand the
throttle butterfly I1.

. Checkallinput signals usinga

multimeter ESA.

_ Use a multimeter to check the

auxiliary air valve/idling-control
valve 12,

. Checkthe idling speed and CO con-

tent as per specificationand
check the resistance of the air
mass meter ETC.

. Checkidling speed and pulse

ratio against spec. Check
resistance of air mass meter (E7D).

. Referto the section on checking

of the throttle-position sensar
EB.
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3 Erratic idling

Systemor
component

a. Temperature
sSensor
{NTC resistor)

b. Alrmass

meter/CO
content

c. ldling system
[carswith
catalytic

d. Induction
system

e. Injection
valves

f. Fuelsystem

g, Electronic
control unit

h. Auxiliary air
valve

i. Electrical
system

J. EGRvalve

k. Oxygen (Lambda)
sensor

Possible cause

. Not functioning,

break inwiring,
poorconnectian,

. COcontent set

too highortoa
low. Broken
filament.

. Incorrect setting

. Leakage

- Opening duration,

leakage

. Insufficient

pressure,

. Poorconnection,

noinputsignals

. Malfunction,

leakage

I. Brokenwiring

or faulty
connectars.
Poor earthing,

Not functioning.
Valve binding,

. Poorcontact.

Resistance
incorrect

Remedy

- Checkthe temperature sensor using

multimeter E4.

. Checkthe air mass meter-for

insufficient or excessive GO
content. Check that the filament
issoundETC.

. Check idling:speed and pulse ratio

againstspec: Cheok resistance of
airmass meterETD

. Checkfor airleakage inthe

induction system: using pressure
testing equipment, Vacuum should
be between -0, 4and-0.8bar|1.

. Checkthe opening duration and

resistance of the injection valves
using a multimeter E6, ESB.

. Check fuel system line pressure

and pressure-regulator function
Bi.

. Checkall input signals usinga

multimeter ESA.

. Check the auxiliary air valve

2.

Checkthewiring and connections
E8. Check the earth connections
onthe engine and battery.

Check the EGR system (see Section
2:4, subsection 254, of the
Service Manual),

. Check the oxygen sensorE10
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Fuel injection system 240-77

5 Engine runs erratically at all speeds
System or

component

a.

Electronic
control unit

. Electrical

system

Injection
valves

. Turbo/APC

. Throttle-

position sensor

Airmass meter

. Induction

system

.. Fuel system

. Temperature

sensor
(NTC resistor)

Oxygen (Lambda)
Sensor

Possible cause

. Defective

connection in
connector,

. Alternator. Low

voltage. Poor
earthing.

. Opening duration

. Malfunction

. Incorrectly

adjusted,
butterfly
binding

. Burn-off function

notworking,
broken filament,

. Alrleakage.

- Insufficient aor

nofuel pressure,
Poor capacity,

Not functioning,
breakinwiring,
poorconnection,

Poorcontact.
Resistance
incorrect

Remedy

. Check terminals 9, 11, 13,47 and

25 inthe control unit for defec-
tive connections ES.

. Check the operation ofthe a Iter-

nator (see section on electrical
system) and theba tteryvoltage
E1,E2,E8;

. Checkthe opening duration of the

injection valves using a mu/ti-
meter EG, ESB.

» Gheck the operation of the Turbo

(see Turbo section). Check the
operation of the APC (see APC
section),

- Check the throttle-position sensor

using a multimeter, that the
microswitch Is correctly adjusted
and the butterfly is not sticking
ES,

. Checkthe filament and thatthe

burn-off function is worki ngE7.

. Check forairleakage in the

induction system: downstream of
throttie butterfly Using pressure
testing equipment; and visually
between the air mass meter and
throttie butterfly.

. Checkthe line pressure in the

fuel systemB1.

. Check the temperature sensor using

amuttimeterE4,

|. Checkthe oxygen sensorE10
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Fuel injection system 240-79

7 Engine fails to rev up (no power)

Systemor

component

a. Induction
system

b. Throttle

butterfly

c. Fuelsystern

d. Injection
valves

e. Airmass meter

f. Turbo/APC

g. Temperature
SEensor
(NTC resistor)

h. Electrical
system

i. Electronic
control unit

Possible cause

a. Leakage

b. Incorrectly
adjusted

¢. Insufficient
flow/lowvoltage

d. Malfunctioning

e. Burn-off function
notworking.
Broken filament.

f. Malfunctioning.

g. Not functioning,
break inwiring,
poor connection.

h. Broken wires or
connections.
Poorearthing or
earth contacts.

I.. Poerconnections,
noinputsignals
orsignals weak.

Remedy

a. Checkforair leakage in the
induction system using pressure
testing equipment [1,

b. Checkthat the butterfly opens
fully E5.

€. Check the flow from the fuel pump
B1E. Check pump power supply
(11.5Y minimum) B1E.

d. Checkthe injectionvalves by
disconnecting the leads, one at a
time, which should cause the
engine speed to drop noticeably
E6 ESB.

€. Checkthe filament and that the

burn-off function is working E7.

f. Checkthe operation ofthe Turba
(see Turbo section). Check the
operation of the APC (see APC
section).

E. Checkthetemperature sensorusing
amultimeter E4.

h. Check the wiring and connections
E8. Check the earth connections
onthe engine and battery.

i. Checkall input signals using a
multimeter E8.
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240-80 Fuel injection system

8 &9 CO content too low or too high

Systemor Possible cause Remedy
component
W a. Inductien a. Leakage a. Check for airleakage in the
I system induction system using pressure

testing equipment 1.

[ b. Fuel system b. Leakage, b. Checkthe line pressure B1.
|' defective fuel Check the fuel pressure regulator
pressure by slowly pinching the return line
W regulator, B1B. Check the flow B1D, B1E.
Iﬁ' blockage in
returm
il line/insufficient
| flow,
! c. Airmassmeter ¢. Burn-offfunction c. Checkthe filamentand that the
I not working, burn-off function is working E7,
" broken filament.,
|I d. Temperature d. Notfunctioning d. Checkthetemperaturesensmusing
. sensor amultimeter E4.
! {NTCresistar)
EI e. Electrical e. Brokenwiresor e, Check the wiring and connections
] system connections, E8. Checkthe earth connections
| . Poor earthing or onthe engine and battery.
| earth contacts.
i
|! f. Electronic f. Podrconnections, f. Checkallinputsignalsusinga
i control unit no input signals multimeter ES.

) _'| orsignals weak,

'|' g. EGRvalve g. Notfunctioning. g. Checkthe EGR system (see Section
Valve binding. 2:4, subsection 254, of the
Rl Service Manual).
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Fuel injection system 240-81

Checking/fault diagnosis
LH injection system

A special tester unit for the LH system that ap-
preciably simplifies servicing and fault-diag-
nosis work is available:

LH-system tester 8394223
Service Manual supplement 4017 11 (GB)
401778 (US)

For fault diagnoisis using the LH-systemn tester,
see page 240-80.

B1 Checking the fuel system

Tools: LH fuel pressure gauge equipment
8393852
Test hose for return flow
Graduated beaker, 21 (0.5 Usgal)
Jumper lead with switch 83 93886
Cooling system pressuretester and hose
Vacuum pump
Pressure gauge 8393514
Multimeter

1 Diseconnect the banjo coupling at the inletto
the fuel injection manifald and connect the
Tuel pressure gauge using the existing
seals. Tie up the pressure gauge so that it
hangs vertically to obviate reading errors,

2 Remove fuse No. 30. Cornect the jumper
lead and switch between fuse No. 30 and
fuse No. 27, 28 or 29. 1o provide current to
the fuel pump.

Make sure that the switch is set to OFF

B1A Checking the line pressure

1 Start the pump by setting the switch to ON.
The line pressure should now rise to the
specified value (see Section 0. Technical
data),

Line pressure too high:
Stop the fuel pump by moving the switch to
OFF. Disconnect the return line from the fuel
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240-82 Fuel injection system

pressure regulator and blow through the
line.

[f the:line is open;
Change the fuel pressure regulator.

If the line is blocked:
Unblock it or fit a new return line. Check the
one-way valve at the tank.

Line pressure too low:
» Check the level of fuel in the tank.
» Check for leaks in the fuel system.

* Check the fuel pressure regulator (see
next section).

B1B Checking the fuel pressure
regulator

1 Conneect pressure gauge 8393514 1o the
inlet amd outlet on the fuel pressure reg-
ulater. Tle up the pressure gauge so that |t
hangs vertically to obviate reading errors.
Connect either the cooling system pressure
tester or the vacuum pump to the pressure
gauge (8393514).

2 Start the fuel pump by moving the switch to
ON. The line pressure should now rise to the
specified value {see Section O, Technical
data).

Use a vacuum pump 1o raise a vacuum in the
fuel pressure regulator. The amount by
which the line pressure drops should now
correspond to the movement of the needle
on the pressure gauge (see Section Q).

Use the cooling system tester to raise the
pressure n the fuel pressure regulator, The
amount by which the line pressure rises
should now correspond to the movement of
the needle on the pressure gauge (see Sec-
tion 0}, .

Sanh 900



Fuel injection system 240-83

BAC Checking the residual pressure

Start the fuel pump by setting the switch to ON.
Read off the line pressure. For correct value, see
Section 0, Technical data.

Stop the fuel pump by setting the switch to OFF.
The pressure should immediately drop by 0.1-
0.2 bar (1.5- 2.9 psi). If the drop in the residual
pressure during 10 minutes is greater than this,
check for leakage in the pressure regulator and
the fuel pump non-return valve. Check the pres-
sure and flow delivered by the fuel pump.

B1D Checking the fuel pump delivery
pressure

Start the pump by setting the switch to ON. Pinch
closed the return line momentarily,

There should be an immediate, marked rige in
the line pressure,
Insufficient delivery pressure:

* Check that the voltage across the fuel pump
terminais is at least 11.5V.
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240-84 Fuel injection system

[I s Check for pinched or blocked fuel lines.
| e Check that the fuel filter is not ¢clogged.

N.B.

If the fuel filter has been fitted the wrong way

round, it cannot be refitted but must be replaced
\ by a new one.

| * Check the relief valve in the pump. If defec-
l[ tive, fit a new pump.

1 B1E Checking the delivery flow from the
' fuel pump

' 1 Stop the pump by setting the switch to OFF,
\ _ Disconnect the return line at the fuel pres-
¥ sure regulatar.

' 2 Connect one end of the return flow test hose
to the fuel pressure regulator and place the
other end in the graduated beaker.

3 ‘Start the fuel pump by setting the switch to

. ON. Allow the pump to run for 30 seconds
J, and then read off the volume of fuel in the
| beaker (this should be at |least 0.9] 0 95
lig gt).

. ' 4 |If the pressure drops by more than 0.1-0.2
i ‘ har {1.5-2.9 psi) and the delivery flow Is
'| adequate, fit a new fuel pressure regulator.

incorrect, perform the checks detailed in

5 Ifthe delivery pressure from the fuel pumpis
' section B1D,
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Fuel injection system 240-85

Checking the electrical system

Quick check of the system relay E1 and
fuel pump relay E2

1 Unplug the electronic control unit and the air
mass meter connectors,

2 Caonnect terminals 17 and 21 of the contral
unit connector to earth.

3 Check that current is present at:
¢ The test socket

= Pin 9 0f the ECU connector

® Pin 2 of the air mass meter connector
® Fuse 14

If current is present in these components, the
system relay, fuel pumprelay and assaciated cir-
cuitry are sound.

If not, follow the steps detailed in Sections E1
and EZ.

To remove the system relay/fuel pump
relay

Therelay is located enthe right-hand wheel arch.
1 Unscrew and remove the sill scuff plate.

2 Remove the weatherstrip from the front door
pillar. Unscrew the anchor plate for the car-
pet from the inner wheel arch panel.

3 Unscrew the air duct and fold it down to-
gether with the carpet.

4 Unscrew and withdraw the relay holder.
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E1l Checking the system relay

Tools: Multimeter

Jumper lead with crocodile clips
8393894

1 Unplug the ECU and the air mass meter con-

nectors. Peel back the cover from the ECU
connector. All readings should be made at
the back of the cannector. Check that pin 11
of the connector is earthed.

2 Switch on the ignition,

3 Use the jumper lead to connect pin 21 (yel-

low/white: GLAT) on the ECU cannector to
earth. Check that the relay is operating by
checking for current between pin 9 (brown/
white; BR/VT) and pin 11 (black: SV) on the
ECU eonnector.

If no voltage is present, gain access to the
relay by removing the sill scuff plate, the
weatherstrip and the carpet.

Check for voltage across pin 30 (red: RD) on
the relay and earth and across pin 86 (red;
RD) and earth,

If not, check the leads between pin 30 {red;
RD) and the positive terminal and between
pin 86 (red: RD) and pin 30 {red; RD).

If voltage is present, use the jumper lead to
connect pin 85 (yellowfwhite; GLAT) to
garth. Check that voltage is present at relay
pin 87 (brown/white; BRAT) and 87B (brown/
white; BR/VT). If no voltage is present, fita
new relay.

If voltage is present, using the jumper lead
check the brown/white (BRAT) lead from
relay pin 87 to ECU conhnector pin 9, the
black (SV) lead from ECU pin 11 to earth, and
the vellow/white (GLNT) lead from ECU pin
21 to relay pin 85.

Check for voltage at pin 2 (brown/white; BR/
VT) enthe air mass meter. |f dead, check the
lead from pin 87B of the system relay.
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E2 Checking the fuel pump relay

Tools: Multimeter
Jumper lead with crocodile clips
8393894
Jumper |sad with switch 83 93886

Remove fuse no. 30. Connect jumper lead
B3 93 886 between fuse no. 30 and fuse no. 27,
28 or 29, to supply power tg the fuel pump. Make
sure that the switch is set to OFF.

1 Unplug the connectors from the ECU, air
mass meter and auxiliary air valve.

; 2 Connect jumper lead 8393894 between
, pins 17 and 25 of the ECU connector.
3 Check whether the relay is operating by

checking for voltage between the greyired Switched jumper lead (83 93 886) for power feed
(GR/RD) Limp-home pin on the connector {by to fuel pump. Connect between fuses 27 and 30.
the wiring loom on the RH wheel arch) and

earth.

If not, fold back the carpeting and remove

the relay.

Check for voltage between relay terminal 30
{red; RD) and earth and between relay termi-
nal 86 [brown/white: BRNT) and earth,

If dead, check the rad (RD) lead between ter-
minal 30 and the pasitive terminal, and the
brown/white (BRAT) lead between terminal
86 and system relay terminal 87 (Turbo
Pressure switch).

If veltage |s present, connect terminal 85
y {violet; VL) to earth using jumper lead

8393894,

Check for voltage at telay terminal 87 (blue/
red; BL/RD) and terminal 878 {greyired; GR/
RD).

If dead, fit a new relay,

Ifvoltage is present, check the greyired (GR/
RD) lead between the Limp-heme connector
and relay terminal 87E,
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E3 Checking the pressure switch
(Turbo cars only)

Tools: Multimeter

Pressure gauge 8393514
Caoling-system tester

1 Connect pressure gauge 8393514 to the
putlet on the inlet manifold for the hose to
the pressure switch, and connect the cool-
ing-system tester to the branch connection
on the pressure gauge,

2 Start the engine. Raise the pressure to the
value at which the pressure switch breaks
the circuit, whereupon the engine should
stall,

If the engine fails to stall, check the break-
ing pressure of the pressure switch as fol-
lows:

Connect the multimeter between terminal
87 on the system relay and terminal 86 an
the fuel pump relay.

3 Raise the pressure, The power supply oireult
should be broken when the opening pres-
sure for the switch is reached (see Section
2:4, Technical data), If not, replace the
pressure switch.

E4 Checking the temperature sensor
(NTC reslstor)

Tools: Multimeter

1 Unplug the connector for the ECU and re-
move the cover,

2 Measure the resistance of the NTC resistor:
connect the multimeter across ECU cannec-
tor pins no. 2 (yellow; GL) and no. 11 {black:
5V); or, alternatively, unplug the tempera-
ture sensor connector and measure the re-
sistance across the pins direch.

The resistance varies with the coolant tempera-

ture as follows:

3 If incorrect readings are obtained, discan-

0°C (32°F
20°C {68°F)
100°C (212F)

5800 ofun
2600chm
180ehm

nect the leads to the NTC resistor. Connect
the multimeter acress the terminals of the
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NTC resistor, and check the values again. If
the readings are still incorrect, fit a new ser-
sor. If the NTC resistor is found to be sound,
check the lead between terminal 11 on the
electronic control unit and earth (black: SV)
and between the NTC resistor and earth.

ES Checking and adjusting the throttie-
position sensor

Tools: Multimeter

1 Unplug the connector from the electronic
control unit and remove the cover,

2 Connect the multimeter between pins 3
{grey; GR) and 11 (black; 5V) on the ECU con-
nector. Check that the circuit is closed.

If there is a break in the circuit, check the
grey (GR) lead from pin 3 on the connector to
the throttle-position sensor, the black (3V)
lead from pin 11 on the connector to earth,
and the black/white (SVAT) lead from the
sensor to earth.

3 Move the throttle butterfly and check the
E reading on the multimeter, If the sensor is
operating properly, the circuit should be bro-
ken the moment the butterfly leaves its
L home position (position for idling). If not,
' adjust the position of the throttle butterfly
(M1, Basic setting af throttle butterfly).
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Slacken the nut and setscrew and then
screw in the setscrew until it touches the
butterfly stop.

Turn the setscrew 1/3-turn-more, and lock it
with the nut.

To adjust the throttle-position sensor, undo
the screws securing it to the throttle housing
and turn the sensaor until it butts against the
integral stop for idling position. Retighten
the securing screws.

Check that the circuit between ECU connec-
tar pin 3 (grey; GR) and 11 (black;: SV} is bro-
ken the moment the throttle butterfly leaves
the stop for idling speed.

Connect the multimeter across pins 11
(black: SV) and 12 (green/red; GN/RD}. If the
sensor Is functioning properly, the circuit
should be closed when the butterfly angle is
72° {just before full throttle),

If the circuit s not closed, check the green/
red (GN/RD) lead between pin 12 on the con-
nector and pin 3 on the throttle-position sen-
sar. the black lead between ECU connector
pim 11 and earth, and the black lead be-
tween pin 2 on the throttle-position sensor
and earth.

If the wiring is found to be good but the sen-
sor is not functioning properly, fit a new
throttle-position sensor,

Throttle-position sensor connector pins

No

3
2

1

Should be connected to:

ECU connector pin 12 (green/red; GN/RD)
Farthing point on the engine (black
white; SV/AT)

ECU connector pin 3 (grey; GR)
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E6 Checking the injection valves

Tools: Multimeter

Before starting any checks on the injection val-
ves, unplug the connectors for the electronic
control unit and the air mass meter.

N.B.

The measurements must be made at the back of
the connector far the electronic contral unit, with
the cover removed.

1 Unplug the connectors on the electronic
control unit and the air mass meter and re-
move the cover from the ECU connector.

2 Measure the resistance across terminal 13
{green/red; GN/RD) on the ECU connector
and terminal 87 on the fuel pump relay. The
reading should be 4 ochm, If not, proceed as
follows:

3 Unplug the connector on the injection valve.
Connect the multimeter across the connec-
tor on the injection valve and read-off the re-
sistance.

The reading for a sound injection valve
should be 16 ohm at 20°C (68°F). If this
reading is not obtained, fit a new valve.

4 If the correct reading is obtained, check the
wiring loom from pin 13 (green/red; GN/RD)
on the ECU connector to the connectors on
the injection valves {via the connection
block]. Slide back the rubber gaiters and
connect the meter between the injection val-
ves (via the connection block) and the back
of the ECU gonnector and also between the
injection valves and the bluefred (BL/RD)

lead from terminal 87 on the fuel pump relay
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E7A Checking the air mass meter

Tools: Multimeter

Start the engine and let it run at idling speed. e Check that wiring and connectors are sound,
Check the CO value. If the reading is higher than » |f the wiring is good, plug on the ECU connec-
6%, It cannat be adjusted using the CO adjusting tor.
screw. Switch off the engine.
1 Disconnect the air mass meter from the air 2 Check the burn-off function for the filament
filter. E7E.

Check that the filament is not broken.

If broken:
Change the air mass meter.

If not broken:

Check the air mass meter connector and wir-

ing loom as follows:

* Unplug the air mass meter and ECU connec-

Alrmass meter connector

Pin

1
2

(s 6 B £

Tocomponentno,

ECU connector pin & {reddwhite; RDWVT)
Systemrelayterminal E7E (brownwhite;
BRAT)

ECU connector pin 6 (bluedwhite; BLVT)
Engine eathing point 552 (black,; SV)
ECU connector pin T (orange: OR)

ECU connector pin 14 (white; VT)




und,

nec-

ment
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E7B Checking the filament burn-off
function

1 Detach the air mass meter from the air
cleaner and check the filament.

2 Start the engine and run it until it reaches a
temperature of at least 65°C (149°F) and
then let it idle. Revthe engine to 2500 rimin,
release the throttie and allow the engine to
return to idling speed.

3 Switch off the ignition; after about four see-
onds, the filament should glow brightly for
about one second. If nothing happens,
check the wiring ETA,

i 4 Start the engine and rev it up to 2500 r/min.
.W Connect the probes to pins 1 and 4 of the air
mass meter connector. Switch off the en-

gine. After four seconds, the voltage should

: rise to 4 V for a duration of approx. one sec-
.'y ond.

5 If not, check the red/white (RDAT) lead be-
tween pin 1 on the airmass meter connector
and pin 8 on the ECU connector, and the
black (3V) lead between pin 4on the air mass
meter connector and one of the earthing
points on the block,

. w If the leads are found to be sound, test the
system using a new ECU,

6 Start the engine and repeat the test proce-
dure. If a correct voltage reading is abtained
. “ but the burn-off function fails to operate, fit

a new air mass meter.

N.B
The limp-home function takes over automatically
if the filament is broken.
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E7C Checking and adjusting the CO
content

Tools: CO meter
Tachometer
Exhaust extraction equipment
Multimeter

1 Connect the CO meter, exhaust extraction
equipment and tachometer.

2 Start the engine and run it until it reaches
normal operating temperature. Check the
CO reading against the specifications (Sec-
tion 0).

If the reading is different to the specified
value, turn the adjusting screw:

® clockwise i the value is too low
o anti-clockwise if the value Is toa high.

3 If the CO reading is higher than 6% and
therefore cannot be adjusted by use of the
adjusting screw, switch off the engine, un-
plug the air mass meter connector and con-
nect the multimeter acrass pins 3:and 6 of
the air mass meter connector,

Turn the adjusting screw until the reading Is
380 ohm.

If you cannot obtain thisreading, fita new alr
mass meter. | the correct reading of
380 ohm Is obtained, plug in the air mass
meter connector. Start the engine and run it
until it reaches normal operating tempera-
ture. Recheck the CO reading, and adjustthe
CO content until the correct value is ob-
tained. If the correctvalue still cannotbe ob-
tained, check the air mass meter wiring
loom and connectors (see ETA).

4 If the wiring loom is sound and the CO value
still cannot be adjusted, try fitting a new
electronic control unit.

E7D Checking the basic setting of the
fuel injection system (cars with catalytic
converter)

N.B

There are no specified intervals at which the fuel
system basic setting should be checked or ad-
justed,

This setting establishes a reference point for the
LH system and does not affect vehicle perfor-
mance. Recalibration should be carried out only
when engine function has been disturbed by
major work such as replacement of the ECU
temperature sensor or air mass meter, or after

Saab 200




Fuel injection system 240-95

extensive work such as an engine overhaul, cy-
linder head work or timing chain replacement.

1 Remove the plug from the potentiometer

screw located on the side of the air mass
meter.

2 Unplug the loom connector from the air

mass meter.

3 Connect the multimeter (2 kilo-chm scale)

between pins 3 and 6 as shown. The reading
should be 380 ohm; adjust as necessary by
turning the potentiometer screw. This is the
first step in the basic-setting procedure.

ey
@

4 Reconnect the air mass meter wiring loom.

& Connect pulse ratio meter 82 83597 to the

test point adjacent to the evaporator hous-

1 ing using adaptor loom 8394 132,

& Start the engine and let it run until the fan

| cuts in.

7 |f the basic setting is correct the meter will
oscillate between the ends of the scale.

@y =

needle movements.

The needle will not oscillate or hunt rapidly ac-
ross the scale and there maybe a pause between

e

8 If adjustment is necessary, turn the poten-

tiometer screw as follows:

a If the needle locks at the top of the scale
or settles largely on the high side; turn
the screw anticlockwise until the needls
spends an egual amount of time at either

end.

b If the needle seitles largely on the low
side of the scale, turn the screw
clockwise until the needle spends an

equal amount of time at elther end.

9 Refitthe plug for the potentiometer screw,

e e
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E8 Checking the ECU

Tools: Multimeter
Jumper lead with crocedile clips
8393884
Test lamp

Before performing any checks on the ECU, un-
plug the connectors on the ECU and the ait mass
meter and unplug the connector between the ig-
nition system and the distributor,

N.B
The measurements must be made at the back of
the ECU connector, with the cover remaoved.

EBA Checking the input signals to the
ECU

1 Unplug the connector for the ECU and re-
move the cover. Disconnect the lead to the
Hall generator.

‘ 2 Switch on the ignition.

| Check that voltage is reaching pin 18 (green/
IJ white; GN/AT) on the ECU connector,

{ If not, trace and check the lead from the pin
back to the fuse panel, via the B-pin loom
connector and terminal block. Also check
the fuse.

3 Connectthe jumperleadwith crocodile clips
between terminal 21 of the ECU and earth,
Check that current is available at terminal 8
l of the ECU. If not, check the yellow/white
' (GLAT) lead between terminal 21 of the ECU
and terminal 85 (brown/white; BRVT) of the
system relay, and the brown/white (BRNT)
lead between terminal 9 of the ECU and ter-
‘ minal 87 of the system relay.

4 With the ignition on, check that current is
i available between terminals 18 and 11 of
| the ECU. If not, check the black (SV) lead be-
I tween terminal 11 of the ECU and an ear-
‘ thing point on the block.
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No.

1
2
3
4
B
6

W o

Key to the terminals on the electronic
control unit

e e : A
W S R s

Terminal For:

Ignition pulse to terminal 1 {blue; BL) of the
coll .

Temperature sensor (NTC resistor), terminal
2 (yellow; GL} .
Thrattle-position sensor, terminal 1 {grey;
GR] !
ldling rr'!crtsas_e.switt:ﬁ..autamﬂiir;"transmis-
sion (orange; OR)

Earthing point, engine {blagck; sv)

Air mass meter, term inal 3 (blue/white:
BLVT]

Alrmass meter, terminal 5 (orange; OR)

Alr mass meter, terminal 1 (red/white;
RDAT)

System relay, terminal 87 {browniwhite;

AlCvalve

11

14
15
16
i

18
19

21
22

23

24
25

Earthing pointon engine (black; Sv)
Throttle-position sensor, terminal 3 {green/.
red: GN/RD)

Control signal to injection valves (green/
red; GN/RD) '

Air mass meter, terminal 6 (white; T)
Earthing point, engine (black; 5Yv)

AC, {red/white: '

Pump relay, terminal 85 (violet: vi)
Ignition switch, terminal + 15 (green/white:
G

Limp-home function (violetwhite; VLAT)
Lambda

System relay, terminal 85

Lambda test, (green; GN)

AlCvaive, (vellow/red; GL/RD)

EZK (bluefred; BL/RD)
Eﬂr—tﬂlngpuintan-&'ng‘ir‘re:{blaah'whi!e;
SVAT)
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5 Connect the jumper lead with crocodile clips
between terminal 17 of the ECU and earth.

With the ignition on, check that current is
reaching terminals 87 and 878 of the fuel
pump relay (or listen to hear if the pump is
running). If not, check the violet (VL) lead be-
tween terminal 17 of the ECU and terminal
| &5 of the fuel pump relay.

. & With the ignition on, check that current is av-
' ailable between terminals 18 and 25 of the
\'u ECU. If not, check the black/white (SVYNT)

lead between terminal 25 of the ECU and its
earthing point on the black,

7 Plug in the distributor connector. Check for
an ignition pulse from terminal 1 of the ECU
by connecting the test lamp between the ter-
minal and earth.

Switch on the ignition:

1885 and earlier models: the test lamp
should glow weakly for about a second and
then become brighter. If not, check the blue
{BL) lead between ECU connector pin 1 and
terminal 1 on the ignition coil,

1986 models onwards: the test lamp should
now come on. If not, check the blue (BL) lead
between ECU connector pin 1 and terminal
TD-0 of the ignition pulse amplifier,

& Use the multimeter to check the other leads
in the loom from the ECU {check for broken
wires or corroded terminals).
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. E8B Checking the signals from the
! electronic control unit to the Injection
valves

Toals: Screwdriver ar stethoscope
Multimeter
Tachometer

1 If unplugged, reconnect the connectars for

| the ECU, air mass meter and the lead be-

tween the Hall generator and the distributor.

Connect the tachometer. I

2 Lift up the gaiter on the connector on one of
the injection valves.

' N.B
I Do not use a test lamp to check the signals from
the ECU to the injection valves,

3 Connect the multimeter probes to the injec-
tion valve terminals.

N.B

Polarity: Red (+) probe to the blue red (BL/RD)
lead and the black (-) probe to the green/red (GN/
| RD) lead,

4 Startthe engine and check the voltage read-
1 Ing against the following tables:

. !% Engine temp Voltage
@y

0°C(32°F) iv
20°C (BB"F) 0.6V
80°C(176°F) 0.3V

N.B
The above values are only approximate

5 If the engine is running errati-cally, check
during the warm-up period that all injection
valves are operating properly. This can he
dane by placing a screwdriver or stetho-

| scope against the black metal part of the

| valve. Aclicking sound should be heard ifthe

' valve is aperating,
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a If one or more of the valves cannot be
heard operating, refer to section E6 on
checking of the injection valves.

b If the injection valves can be heard
operating but the engine still runs errati-
cally at idling speed:

Using a small screwdriver to release the
tension in the spring clips, unplug the
valve connectors, one at a time. This
should produce a marked fall in engine
speed.

¢ If there is no marked fall in the enging
speed, make a thorough inspection of the
following systems:

e The fuel system
# The injection system
® The electrical system

6 When the engine has reached normal run-

ning temperature, increase the speed
gradually to 3000 r/min. Measure the vol-
tage across the injection wvalve, which
should rise to 0.8- 0.9V. Let the engine
speed fall to idling speed and then raise it
rapidly again to 3000r/min; the voltage
should now rise above 0.8 - 0.9 Y momentar-
ily befare falling back to 0.8- 0.9V again.

ES8C Checking the fuel shut-off function

on starting

Tools: Multimeter

When the engine is being turned over on
the starter maotor, the fuel supply will he
shut off if the accelerator pedal is fully
depressed to the full-throttle position
{butterfly turned through 72).

1 Lift up the gaiter on the connector on one of

the Injection valves. Connect the multimeter
probes to the injection valve terminals.
Polarity: Red (+) probe to the bluefred (BL/
RD) lead and the black (-) probe to the green/
red (GN/RD) lead.

2 Runthe starter motor and check that voltage
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is present across the injection valve,
3 Fully depress the accelerator pedal,

4 The injection valve should now remain de-
energized throughout the time the starter
motor is running. If not, check the operation
of the throttle-position sensor (E5) and re-
place it if faulty. Check the green/red (GN/
RD) lead between terminal 3 on the throttle-
position sensof and terminal 12 on the ECU.
Check the lead between terminal 2 on the
throttle-position sensor and its earthing
point on the block.

E8D Checking the full-load enrichment
function (N/A cars with catalytic conver-
ter)

Tools: CO meter
Multimeter
dumper lead

1 Connect the CO meter and exhaust extrac-
tion equipment.

2 Start the engine and run it to normal temper-
ature,

3 Slide back the gaiter on the connector an
one of the injection valves. Unplug the con-
nector from the throttle-position SEnsor,
peel back the connecter rubbier and connect

. L. a jumper lead between pins 3 and 18.

{w 4 Check that the CO value increases by about

1%. If nat, ¢connect the multimeter across

the terminals of the | njection valve.

N.B

Polarity: Red (+) probe to the blue/red (BL/RD)
lead and black (-} probe to the green'red (GN/RD)
| lead.

Check that the voltage rises by approx, 0.1 V.

5 If the voltage does not rise, check the leads
tothe ECU (see ES), H the wiring is sound, try
fitting a knewn good ECU.

6 Check and adjust the CO content as de-
scribed in section E7C.
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ES8E Checking the warm-up period

Tools: Multimeter
CO meter
Tachometer

| 1 Connect the tachometer, CO meter and
| exhaust extraction eguipment.
|
1

2 GStart the engine.

3 Slide back the gaiter on the connector on
IH one of the injection valves.

4 Connect the multimeter probes to the con-
' nector pins.

N.B

Polarity: Red (+) probe to the black/red (BL/
RD}lead and the black (-) probe to the green/red
‘ (GN/RD) lead.

5 Check the engine speed during the warm-up
period. The engine speed should decrease
as the engine temperature rises.

6 Measure the voltage across the injection
valve and compare the reading with the
values given in the following table:

Engine temp Voltage

D°CI(32°F) iv
20°C (BB°F) 0.6V "
80°C (1¥6°F) 0.3V 3

N.B The above values are only approximate

values, check the CO setting E7C, the tempera-
‘ ture sensor E4 and the filament burn-off function
| E7B,

If no fault is found try fitting a known good ECU.

,‘ If the readings obtained differ from the above |

u T Check the CO value and adjust as necessary
EYC.
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E9A Checking for ldling-speed increase
on cut-in of AC compressor
{Cars with auxiliary air valve)

Tools: Multimeter
Tachometer

1 Connect the tachometer and exhaust extrac-
tion. Start the engine and wait until it
| reaches normal temperature.

| 2 Press inthe AC switch, whereupon a marked
drop in the engine speed should occur be-
fore it returns to normal idling speed.

! 3 If not:
. ﬁ ¢ Check that current is available at the AC
| compressor single-pin connector at the
compressor (red; RD).

. !j ® Check the electrical system for the AC
1% unit (supply to the electro-magnetic
| clutch).

| ® Check that current is reaching the AIC
| valve and that the valve is opening (see

Section 8:3, subsection 854, of the Ser-
‘ vice Manual).

* Check that current is reaching the AC
thermostat (115°C; 239 °F).
{See Section 8:3, subsection 854, of the
Service Manual.)

® Check the yellow (GL} lead between the
AlC valve and the AC thermostat (115 °C:
239°F), and the black (SV) |ead to the al-

. w ternator earth.

E9B Checking foridling-speed increase
on cut-in of AC compressor
(Cars with AIC valve)

| Tools: Multimeter
Tachometer

1 Connect the tachometer and exhaust extrac-
' tion. Start the engine and walt until it
reaches normal temperature.

| 2 Depress the AC button. There should not by
any noticeable change in the engine speed.
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3 [f the engine speed drops noticeably, check
the following:

s The power supply to terminal 16 (red/
white; RDAT) on the ECU.

e |[f no power is present, check the red/
white (RD/VT) lead from terminal 16 on
the ECU toterminal 16 onthe AC relayand
also check that the relay is operating

properly.

If voltage is present:

= Check the yellow/red (GL/RD) lead from

terminal 3 on the AIC valve to terminal 23
' on the ECU connector, and the blue/white
(BLVT) lead from terminal 9 on the AIC
valve to terminal 10 on the ECU connec-
tor.

e Check the AIC valve |3,

e |f the AIC valve is sound, try fitting a
known good ECU.

. E10 Checking the oxygen (Lambda)
. sensor

The oxygen sensor provides one of several input
signals that the ECU processes to determine the
proper air-fuel ratio. Other inputs include engine
rpm, engine temperature, throttle position and
air mass.

The oxygen sensor used with the LH system has
an electric preheating function which enables it
to quickly reach a temperature that allows accu-
rate measurement of exhaust gas composition.

| 1 Unplug the two-pin connectar from the wir-
ing loom.

2 Use the multimeter to check the resistance = gk .
across the two white terminals on the sen- ot h
sor. The reading should be approx. 4 ohm. -2

3 Using the DOV 2V scale, connect the mul- |~ & ot 2 ol g i
timeter across the oxygen sensor black lead s LS S s oo M S = Al
and earth.

' Start the engine.

As the sensor comes up to temperature, it
| starts to generate a low-voltage signal of be-
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tween 100 and 200 mY. The actual signal
varies with the strength of the mixture: a
lean mixture, such as that caused by aslight

| vacuum leak, will give a Lambda value of 1
and a sensorvaltage of about 100 mV.

Arich mixture will give 8 Lambda value of <1
and a sensorvoltage of about 900 mV.

| I1 Checking the induction system

| Tools: Pressure gauge set 8393514

There must not be any leakage of alr between the
air mass meter and the engine.

1 Check the hose connections on:
. iw » the auxiliary air valve
il = the brake servo unit
* the vacuum chamber
. Jy ® the pressure switch
| the EGR thermostatic valve
the EGR valve

| = the fuel pressure regulator
Also check:

e that the butterfly closes

* thatthe three securing bolts for the throt-
tie housing are tight

2 Check that the injection valves are properly
seated in the inlet manifold and that the "0"
rings are not damaged.

If after the completion of these checks air

leakage is still suspected, carry out further
w checks as follows:

3 Connect pressure gauge 8393514 to the
inlet manifold, downstream of the throtile

butterfly, and hang the pressure gauge on
. .fw the rear-view mirror inside the car,

4 Start the engine and letitrun at |dling speed
(850 50 r/min). Check the wvacuum, which, if
the system is operating carrectly, should be
betweeen -0.4 and -0.8bar (-5.8 and -
10.2 psi). If the vacuum is less than -0.4 bar
(5.8 psl), check the system again as de-
tailed in step 1 above.

b Check for air leakage In the induction sys-
tem, using the pressure gauge to check
downstream of the throttle butterfly, and
making a visual check between the air mass
meter and the butterfly. The vacuum should
be above -0.4 bar (-5.8 psi).
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6 Make a visual check alsa for air leghks be-

tween the throttle housing and pressure
pipe, between the pressure pipe and the
turbo, between the turbo and the inlet man-
ifold. at the inlet manifold conhections for
crankcase ventilation and the APC return
hase.

Check also the rubber duct connections be-
tween the inlet manifold and the air mass
meter, and the connections between the air
mass meter and the air cleaner, at the air
cleaner cover and betweenthe alr intake and

the air cleaner.

2 Checking the auxillary air valve
(When fltted)

Tools: Multimeter
Torch (flashlight)
Mirror or sheet of white card
Jumper leads

Before performing any checks on the auxiliary air
valve, unplug the electronic control unit and

auxiliary air valve connectors.

Checking must only be done when the engine is

cold (temperature below 30 “C/86 *H,

1 Using two separate jumper leads, connect

pin 21 (yellow/white; GLAVT) and pin 17 (vio-
let: VL) on the ECU connector to earth.

Check that voltage is present across the
auxiliary air valve terminals. If not, check
that the system relay and pump relay are
operating properly E1 and E2 and check the
grey and black (GR: SV} leads tothe auxiliary
airvalve,

Detach the rubber hoses and plug in the
auxiliary air valve connector. Check that the
valve opens by shining the torch throughone
of the hose spigots and holding a mirror or
sheet of white card close to the opening in
the other hose spigot. The valve should
close fully after about five minutes (depend-
ing on the temperature of the engine).

If not, check the resistance of the auxiliary
air valve by conhecting the multimeter
across the valve terminals. The reading
should be 40- 60ohm. If the reading ob-
tained is not between these values, fit anew
auxiliary air valve.
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| I3 Checking the AIC valve

| ® Unplug the connector from the AIC valve.

| Measure the resistance acrosspin 3and pin 2
(the middie pin) on the valve and between pin
2 and pin 1. Referto the "Technical Data” sec-
tion for the correct resistance value.

If the correct reading is not obtained, try fit-
ting a new AIC valve.

M1 Basic setting of throttle butterfly

. [M 1 Check that the butterfly is mounted centrally
J in the throttle housing.

2 Screw in the adjusting screw until it touches
. iy the stop (butterfly fully closed).
by
1 3 Turn the adjusting screw a further 1/3 turn
and lock the screw with the nut. Thiswill set
a clearance between the butterfly and the

throttle housing of approx. 0.06mm
J {0.002 in).

J 4 Check the length of the throtile cable to en-
sure that it will not prevent the butterfly from

reaching the position for idling speed, and

thatthere isno playatthe accelerator pedal,

, 5 Check that the butterfly opens fully when the
| accelerator is depressed to the full-throttle
position.

Check and adjust the throttie-position sen-

oy =
® .

M1A Adjusting the idling speed

(N/A cars with catalytic converter)

The idling speed |s adjusted by means of the ad-

| justing screw on the by-pass passapge for the
throttle housing. Adjust the jdling speed in con-
junction with setting the CO value.

Idling speed:; 850 + 75 r/min

N.B
The engine must be at normal temperature.
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MI1B Setting the idling speed
(cars with catalytic converter)

Setting the idling speed involves the use of

either a dwell angle tester and tachometer or the
LH-system tester.

Before starting work on the AIC, system, check
the ignition timing and CO setting (Lambda set-
ting on US spec. cars),

Tools

Dwell angle tester and tachometer

or

Digital inductive dwell meter and

tachometer

or

LH-system tester Throttle stop locknut T-wrench
8394322

N.B
The accuracy of the dwell angle tester and the di-
gital inductive dwell meter should be =£0.5%.

1 Start the engine and run it up to normal
temperature. (It is vital that the gearbox oil
be hot.)

2 Unde the locknut on the throttle and lower
the dashpot clear of the throttle lever.

When using a dwell angle testern:

3 a Pull back the rubber on the AIC valve con-
nector and connect the dwell angle tester
prebes to pins 4 and 5 (valve terminals 2
and 3).

Connect the tachometer,
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When using a digital inductive dwell meter

3 b Pull back the rubber boot on the AlIC valve
connector. Insert probe into pin 3 (valve
terminal ) and connect lead of dwell
meter.

Connect the tachometer,

When using the LH-system tester;

3 ¢ Undo the LH ECU securing screws and
connect the LH-system tester between
the ECU and the ECU wiring-loam connec-
tor.

M 4 Unplug the connector for the throttle-posi-
| tion sensor and connect a jumper lead be-
T tween pins 1 and 2 on the back of the con-

nector (terminals 2 and 18 on the throttle-

. m position sensor). This simulates closed con-
|

tacts for the idling position.

If the setting is made with the contacts
j open, the value will be incorrect.

, 5 Undo the two retaining serews for the throt-
. JW tle-position sensor and rotate the sensor
| clear of the throttie butterfly. Make sure that
the throttle cable Is slack so that it cannot
interfere with movement of the butterfly.

& Start the engine and isolate all possible
loads, such as the AC system, headlights,
seat heaters, etc.

N.B
Setting must not be carried out when the radiator
fan is running.
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Cars not fitted with air bleed screw:

7 a Slacken the throttle stop screw locknut
and tum the adjusting screw anti-
clockwise until it no longer touches the
throttle linkage.

N.B

The meter reading should Increase toa minimum
of 34° or 38%.

If difficulty is encountered in ebtaining this
value, check for air leaks in the induction system
downstream of throttle housing or improperly
centred throttle butterfly.

Cars fitted with air bleed screw:

7 b If necessary (i.e. if the correct setting
value for the AIC valve cannot be ob-
tained), adjust the position of the throttle
butterfly (it must be properly centred) by
slackening the throttle stop screw locknut
and turning the adjusting screw until it
just touches the linkage (throttle fully
closed).

Turn the screw a further 1/3 turn (US
spec.: 1/2-3/4 turn) and tighten the
locknut. This sets a clearance between
the butterfly and housing of approx. 0.05
mm (0,0020in).

Slacken the air bieed screw locknut and
turn the air bleed screw In (clockwise)
until fully seated.

N.B

The meter reading should increase to a minirnum
of 34° or 38%.

If difficulty is encountered in obtaining this
value, check for alr legks in the induction system
downstream of throttle housing or improperly
centred throttle butterfly.

& 4

VIR
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Fuel injection system 240-111

8 Turn the adjusting screw/air bleed screw
slowly clockwise so the AIC valve setting de-
Credses.,

When the reading shows the correct setting
value, the idling speed should be 850 r/min.

N.B

When uaing the LH-system tester, make the ad-
justment slowly to give the tester time to perform
the necessary calculations.

AlC-valve sefting values

Using LH-system

tester or dwell
Using dwell angle angletesterwith
tester (degrees) ® % scale e
32+1 s+ 1 New cars <1000 miles (1500 km)
30+1 3341 Carswithmileage =1000 miles

9 Tighten the locknut on the adjusting screw!
alt bleed screw taking carg not to alter the
setting.

10 Switch off the enging.

11 Reset the throttle-position sensor (closed in
idling position).
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Check the setting: maove the throttle lever
and if the setting is correct a light metallic
click should be heard as the sensor switches
fraom the idling position. Do not confuse this
with click from upshift switch.

12 Set the throttle dashpot to close within a
period of 4 + 1 seconds and then tighten the
locknut.

13 Remove the jumper lead from the throttle-

position sensor connector and plug the con-
nector onto the sensor. r\

14 Remove the probes from the AIC valve con-
nector and push back the rubber boot.

If the LH-system tester has been used, un-
plug the connector and refit the LH control
unit.

15 Turn the AC on and ensure that the idling
speed Increases slightly.
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| Component replacement

‘ Electronic control unit (ECU)

1 Disconnect the negative (-) battery lead.

2 Remove the sill scuff plates from the right-
hand side of the car. Pull away the lower,
leading edge of the door weatherstrip,

3 Remove the plate which holds the carpet in
position on the wheel arch, and fold back the
carpet.

4 Unplug the ECU connector by releasing the
( fastener and lifting the connector diagonally
1’ Remove the screws securing the ECU to the

upwards and outwards.
@
| wheel arch,

|
@y

o

Refit in the reverse order.

System relay and pump relay

1 Remove the securing screws for the air duct
| and fold it down cut of the way.

| 2 Fold back the sound-insulation felt.
3 Pull the relays out of their holders.

To check the operation of the relays, detach
the relay holders fram the wheel arch and
pull the relays forward; this will provide
much easier access to the electrical connec-
tors.

|
. '.IM Refit in reverse order,

Temperature sensor

1 Detach the clips for the crankcase ventila-
tion hose from the camshaft cover,

2 Remove the fuel pressure regulatar com-
plete with bracket from the cylinder head,

3 Unplug the connector from the temperature
SEnsor.

4 Drain off approx. 41 (4 liggt) of coolant to
prevent liguid running out of the aperture
after the sensor has been removed,
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5 Remove the sensor using a long socket (3/4-
inch drive),

Before refitting, clean the mating flanges
and sensor boady tharoughly. Check the con-
dition of the copper washer.

Refit in the reverse arder.

Tightening torque for temperature sensor;
20 Nm (14.8 Ibfft)

N.B

Remember to reconnect the earth leads for the
LH injection system when refitting the fuel pres-
sure regulator.

Throttle-position sensor

1 Unplugthe electrical leads from the sensor.

2 Remove the screws securing the sensor 1o
the inlet manifold and lift off the sensor.

Refit in the reverse order.

Adjust the position of the sensor (see section
E5).

Fuel injection manifold and injection val-
ves

To remove

N.B

Scrupulous cleanliness must be observed in
work on the Tuel injection manifold and injection
valves. Wash the areas around the injection val-
ves, the fuel injection manifold and the inlet
manifold, and blow the areas clean using com-
pressed air.

1 Detach the crankcase ventilation hose from
the camshaft cover.
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Fuel injection system 240-115

2 Unplug the electrical connectors fram the in-
jection valves,

3 Free the wiring loom by undoing the clip lo-
cated where the fuel injection manifold is at-
tached to the inlet manifold,

4 Disconnect the hose connections (banjo fit-
tings) at either end of the fuel injection man-
ifold.

N.B
Hold the injection manifold steady by means of a
spanner on the flats at either end.

Caution
Always wipe dry-any leaked fuel.

5 Remove the bolts securing the fuel injection
manifeld to the inlet manifold.

6 Lift off the fuel injection manifold complete
with injection valves.

7 Slide off the clips located between the injec-
tion valves and the fuel injection manifold,

8 Remove the injection vaives from the fuel in-
Jjection manifold by twisting and then pulling
them off,

To refit

Before refitting, check the "0" rings and replace
any that are damaged.

Ta facilitate refitting and to reduce the risk of the
"0" rings being damaged, apply petroleum jelly
sparingly to the rings.

1 Fit the injection valves in the fuel injection
manifold.

2 Refit the fuel injection manifold complete
with valves onto the inlet manifold.

Check that the injection valves are in the cor-
rect position and pushed fully home in the
inletmanifold, and that the flange of the fuel
injection manifold lines up with the groove
for the clips for the injection valves. Fit the
clips.

Continue in the reverse order of removal,
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Air mass meter

1 Slacken the hose clip securing the flexible
duct to the air mass meter.

2 Unplug the electrical connector and release
the two toggle fasteners for the air cleaner
housing cover.

3 Liftthe airmass meter clear of the cover and
the flexible duct.

4 Fit the new air mass meter. Make sure that
the ridge in the air mass meter and the re-
cess in the cover line up and then secure the
fasteners. '

5 Fit the flexible duct onto the air mass meter
and tighten the hose clip.

& Plug in the electrical connector.

Fuel filter

1 Tharoughly clean the areas round the fuel
line connections.

2 Prevent the filter from twisting by using an
open-ended spanner on the hexagons on the
fitter and banjo fitting, respectively, and dis-
connect the fuel lines. Remove the filter.

N.B

To prevent swarf from the threads getting into
the fuel system, do not remove the fitting on the _
discharge side. . 4

3 Fit the new filter with the amow pointing in
the direction of flow and reconnect the fuel
lines.

N.B
If the filter has been fitted the wrong way round,
it must not be refitted; fit a new filter.
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Fuel pressure regulator

N.B
Remember that there is residual pressure in the
line. Wipe up any leaked fuel immediately,

1 Disconnect the hose from the fuel Injection
manifold at the nipple on the fuel pressure
regulator.

2 Disconnect the hose hetween the inlet mah-
ifold and the diaphragm side of the fuel
pressure regulator.

Remove the fuel pressure regulator com-
plete with bracket from the cylinder head.

G

4 Disconnect the return fuel line from the fuel

pressure regulator.
. M 5 Detach the fuel pressure regulator from the

bracket.

Refit in the reverse order,

N.B

Remember to reconnect the earth leads for the
LH system when refitting the fuel pressure reg-
ulator.

@Y
. w Auxiliary air valve

1 Slacken the hose clips and detach the
hoses.

2 Disconnect the electrical leads.

3 Unscrew the auxiliary air valve,

Refit in the reverse order,
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AIC valve

1
2

Unplug the connector.

Undo the hose ¢lips and detach the hoses.

3 Undo the screws and lower the valve out of

its mounting.

Refitin the reverse order.

To adjust the setting of the AIC valve, see M1B.

Air cleaner filter element

A

Unplug the air mass meter connector and re-
lease the two toggle fasteners securing the
air cleaner to the alr mass meter. Lift the air
mass meter and turn it to one side, out of the
way.

Release the four toggle fasteners and liftoff
the top.

Lift out the filter element.

4 Fit a new filter element, making sure it is

properly centred inside the air cleaner.

Refit the top. Tumn the top to line up the fas-
teners and to bring the spigot for the air
mass meter in line with the inlet to the turbo
unit. Secure the toggle fasteners.

Reconnect the air mass meter. Line up the
ridge in the air mass meter with the groove in
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the aircleanertop and secure the toggle fas-
teners,
7 Plug in the air mass meter connector.
.
"

Air mass meter connector pins
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Wiring diagrams for system
relay and pump relay

El

Du

El C:I [T
.-.3 et D“ ﬁ i

D ¢

- .D D

Sysremﬁeiay R F e L e ‘Eump.-refay
Hey to terminals: Hey to terminals: . d
Pin Lead Componenticircuit Pin Lead Component/circuit
30= 559A(RD) = Battery 30= 568 (RD) = Battery
Bh= S4B (GLAT] = ECUpin21 86= 545 (VL) = ECUpini7
86= 5598 (R0} = Battery 86= 560A (BRVT)] = Pressure switchpin 15
87= 538 (BRAT) = ECUpin9 87 = 561 (BL/RD) = Injection valve
8fB= BT (BRANT) = Filamentburn-off 558 (BL/RD) = Aux. airorAlCvalve
87/B= 261A
{GR/RD) = Fuel pump
564 (GR/RD) = Limp-home socket
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