¢ SERVICE
¢ MANUAL

2 = 4 Exhaust system, cooling
E system, turbo system

M 1981 —8&—




@i

SERVICE
MANUAL

022 Technical data

102 Special tools

200 Technical description

252 Exhaust system

254 Exhaust emission control system

261 Radiator and cooling system

262 Water pump

271 Throttle controls

291 Turbo system




EiSast-Seania AR 1985

Units
The basic units as well as the derived units used throughout the
Service Manual are in accordance with the 51 system.
As a supplement to these, a number of other units are specified
within brackets.,
The following symbols for the various units have been used in this
15508
Slunit Supplementary Also equivalent to
unit
M ] -
kg Ibs Iy
. Ibs Ibf
e ft.lbs Ibfsft
bar Psi Iffin®
[ qts (US) -
- oF o
conversion factors
Lin= 25,4 mm 1mm = 0.0391n
1lbs = 4,45N 1M=0231bs
1 ft.lbs = 1,26 Nm 1Mm=0,74 fi.lbs
1 PSl = 0.07 bar 1bar = 14,5PSI
L 1qgls =0,95! 11=1,05qts

Production: Technical Publications, Saab-Soanis, Trelihdtten, Sweden
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Technical Data

Turbo system 022-1 Cooling system 022-3
Exhaust emission control system 022-2
Turbo system
B201 B202
Maximum charging pressure
1981 (USA)  bar (PSI) 0.5 + 0.05 (7.2 + 0.7)
1982 (USA)  bar (PSI) 0.6 + 0.05 (8.6 + 0.7)
1983 (LUSA)  bar (PSI) 0.65 + 0.05 (9.5 + 0.7)
1984- bar (PSI) 0.70 + 0.05 (10.1 + 0.7)  10.85 « 005 (12.3 + 0.7)
1984- (USA)  bar (PSI) 0.75 + 0.05 (108 + 0.7)
Basic charging pressure, APC
-1985 bar (PSI) 0.30 + 0.03 (4.4 + 0.6)  0.40 + 0.03 (5.8 + 0.4)
-1985 (USA)  bar (PSI) 0.35 + 0.03 (5.0 + 0.04)
1985 bar (PSI) 0.32 + 0.03 (4.6 + 0.4)
1986 bar (PSI)  0.32 + 0.03 (9.6 + 0.4)
Tripping pressure
F pressure switch,
1981 (LISA)  bar (PSI)
MNon Turbo 0.7 + 0.1 (10.1 + 1.4)
Others bar (PSI) 0.95 + 0.05 (13.8 + 0.7)  1.10 + 0.05 (16.0 + 0.7)
Others (USA) bar (PSI) 0.95 + 0.05 (13.7 + 0.7)
bo shaft bearing mm (im) 0.025-0.10 mm
end float (0.0010-0.0039)
radial clearance  mm (in) 0.075-0.18 mm
(0.0030-0.0071)
22=1




Exhaust emission control system

EGR system and delay valve, Sweden specification
(also specifications for Switzerland and Australia as from 1983 models)

Engine Model year Type Flow through Diameter of Delay,
valve, restriction, 8
kgfh (Ib/h) mm (in)

CM 1981-83 - - : 2

1984 Onfoff 6 (13) 4.0 (0.1575) 2

CA 1984- Onfoff 20 (44) 4.3 (D.1693) 2

™ 1981-83 = = : 2

TA 1981-83 Onfoff 20 (44) 4.0 (0.1575) -

I 1981-83 - = = 3

1984-# Z-port 10 (22) 5.0 (0.1969) 2

1A 1981-83 2-port 10 (22) 10.0 (0.3937) 2

1984 200 (fa) 5.0 (0.1969) 2
SM, SAM  1982- On/foff & (13) 4.0 (D.1575) 20
54, 500 1981-83 Onfoff 20 (44) 4.0 (0.1575) 6
1984~ 20 (44) 4.0 {0.1575) 2
SLM
(B202) 1985- Prop. 20 (44) 4.7 (0.850) -

* This type of valve was intraduced during the 1983 model year.

Thermostatic valve

Opening temperature

of thermostatic valve °%c (%) 43 (110) aPprox.
EGR

Onfoff Two-port
Engine speed (fast idling) at which
the valve should open
EGR valve fully open at r/min approx. 2500 approx. 3500
Ao i rfmin approx. 1900 approx. 2600

o222




Colour coding

EGR valve: kg (Ib/h) Green=6 (13) Red=10 (22) Blue=20 (44)

Delay valve: 5 Brown=2 White=é Green=20

Mechanical throttle damper (dash pot)

Sweden Europe
Delay time from 3000 r/min to idling speed E 3-6 3-6
Setting speed: single carburetor r/min 2600 + 100
. twin carburetors rfmin 3000 + 100
fuel injection rfmin 2000 + 100 2500 + 100
Turbo 16 r/min 2600 « 100 2600 + 100

As from 1983 models, also applicable to Switzerland specifications

Cooling system
Coolant

Type Saab Original Coolant

Capacity litre (qts) 10 (10.5)

jening temperature @) 89:2092+4) 82+ 2(179 + 4)*

* Certain market specs. only

re valve opens at bar (PSI) 0.9 - 1.2 (13-17)

@s crcult at “CF) 90-95(194-203)

s circult at c®F)  B85-90(185-194)




Special tools

8> 92 912 Sealing pliers, charge

pressure regulator,
Turbo, control unit

A3 96 480 Socket adaptor for
Turbo oil return pipe

S 2026

Test wiring harness
{up to 1985 models)

Test wiring harness
{as from 1986 models)

B3 93 472

8333514

s 2005

Bihex flare nut socket

53037

Pressure gauge for
Turbo APC boost and
component check

102-1




Technical Description

Turbo syatem 200-2 Description of APC components

APC System 200-7 Knock detector 200-12

Description of components Pressure transducer 200-12
Charging pressure regulator 200-10 Control unit 200-13

Turbo engine

1 Turbocharger
2 Waste-gate valve

3 Diaphragm unit

4 Pressure switch

2 Turbo gouge

& Hose, air cleaner to turbocharger

7 Hose, turbocharger to inlet manifold
B Exhaust pipa
2 Oul supply line
10 Oil return line




Turbo system
Supercharging, general

In contrast to conventional engines, a
super-charged engine provides improved
charging on the induction stroke, which
produces more effective combustion of
the mixture and an increase in power out-
put and torque. With a supercharged
engine, it is possible to achieve perfor-
mance that i8 comparable to that of a
largar engine, while, at the same time,
maintaining the advantages of a smaller
engine with respect to fuel economy,
space, weight, ete.

Turbocharging

Turbocharging is achieved by means of a
turbo-compressor, utilizing the exhaust
gases from the engine to drive the turbine.

The exhaust gases are led to an exhaust gas
turbine, causing the turbine wheel to ro-
tate. The turbine wheel Is mounted on the
same shaft as a compressor impeller which
rotates at the same speed.

The compressor is located in the induction
system where it effects an increase in the
charging pressure in the combustion cham-
ber.

The Saab Turbo unit has been designed to
start operating at relatively low engine
speeds, in order to provide increased tor-
que at engine speeds typical of normal
driving econditions. In contrast to the Saab
Turba, earlier turbochargers have been de-
signed to provide increased performance,
which implies that they are only utilized at
full throttle.

The turbine shaft which rotates at very
high speed has been very accurately bal-
anced. The shaft is mounted in a floating
sliding-contact bearing through which
there is a relatively high oil flow. Thus,
during rotation, the shaft floats on a film
af oil.

The lubricating oil is supplied by the engine
lubricating system through a special line
running from the oil pump. Return oil flows
throuwgh a relatively large-bore pipe back
Lo the sump.

Sealing between the shaft and the bearing
housing consists of sealing rings (piston
ring type) installed in grooves in the shaft.
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A
Turbo-comprassor, section

Turbine housing
Bearing housing
Compressor housing
R.adial bearing

Axial bearing

Turbo shaft

Turbine whes]
Compressor impellar

MADO®E P

F 8

From exhaust manifold
To exhaust pipe

From air cleaner

Ta inlet manifold
Lubricating oil line
Lubricating oil return pipe

200-3




Charging pressure contrgl The charging pressure requlator is a flap
valve which closes aor opens the by-pass

The charging pressure jn the inlet manifald duct at the side of the turbine wheel. The P i

Is principally controlled by engine speed flap valve is activated by a rod from s g

and load. The charging pressure is, howe- diaphragm capsule situated at the com-

ver, limited under high loads by a charging pressor housing., A spring in the diaphragm

préssure requlator. The charging pressure capsule closes the flap., The diaphragm is

requlator is located on the exhaust side of activated by pressure in the compressar.

the engine and controls the exhaust gas

flow through a by-pass duct at the side of When pressure in the compressor is greater

the turbine. than that of the spring the flap is opened
thereby ra| 2asing some gases from the side

The charging pressure requlator (waste-gate) of the turbine, so reducing the load it s

valve is closed when the load on the engine subjected to, This, in turn, also reduces the

Is normal or less. As the load increases and COMPressor pressure,

the charging pressure approaches the maxi-

mum  permissible level the waste-gate Caution

opens allowing some of the exhaust gases

to pass through the by-pass duct thereby The specified  maximum charging

partially decreasing the load on the tur- pressure must not be exceeded as this

bine. results in a very real danger of da-

mage to the engine.

Engine idling
- Inlet air 1 Turbo-compressor > Diaphragm unit
2 Turbine wheal &  Pressure switch
= Exhaust gases 4 Compressor impeller 7 Throttle bytterfly
4  Charge pressure regulator

H00=4
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B nlet air
B .ot gases Full load

: Inlet air

Exhaust gases Partial load
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- Inlet ajp

]| Exhaust gases

Overpressure relief system and over-rev-
ving cut-out

An overpressure relief system is provided
which is activated when the charging pres-
sure in the inlet manifold becomes exces-
sive, In order to prevent over-loading the
engine should the wastegate malfunction.
The overpressure relief system consists of
dn overpressure switch which is connected
to the inlet manifold via 8 hose. The aver-
pressure switch is located under the inst-
rument panel on the same mounting brac-
ket as the flasher relay, etc.

AL excessive charging pressures the over-
pressure switch cuts off the electric supply
to the fuel pump.

To prevent engine over-revving, the pump
relay has an extra function that cuts out
the electric fuel pump at engine speeds
above & 000 r/min.

200-6
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Excessive pressure in the inlet manifold at
full load le.g. sticking charging pressure
regulator)
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A pressure gauge on the instrument panel
shows the charging pressure. The pressure
gauge is connected by a hose to the inlet
manifold via the overpressure switch.

APC. System
General

Recent trends in the fuel market have
meant that the supply of fuel has been
irreqular and this has resulted in varying

quality.

The guality of automobile fuel also varies
as a result of different standards and en-
wironmental requirements in various count-
rles; which means that the octane rating
@an wvary by several pointz from one
gountry to another.

APC system enables optimum use to
be made of the properties of a given fuel in
rder to achieve high engine output and
d fuel economy.

Snocking or pinking occurs when the en-
i ig put under high load while combust-
g fuel of an insufficiently high octane

g8 serious damage to the engine. In
to the knocking which can be
d under temporary high load condi-
8 there i3 a knocking associated with
Bngine speeds which is impossible for




In order to aveid this type of damage the
manufacturers have been forced to incor-
porate safety margins in their engines to
allow for differences in fuel quality, with
the result that it has not been possible to
make full use of the energy obtainable
from the fuel for propelling the car -
energy has been lost in the form of wasted
heat.

Mote

A control system such as the APC system,
based as it is on a knock detector, can
never eliminate individual occurrences of
knocking as these are necessary for the
function of the system. This knocking is
not detrimental to the engine.

Under normal operation of the system,
with the engine under load, periodic knoc-
king can be heard in the passenger com-
partment - one knock approx. every three
seconds. This knacking is not detrimental
ta the egine.

Principle of operation

The APC gystem consists of few moving
parts. The system is principally based on
simple electronic components which make
it relatively robust and easy to service,

An engine with the APC system automati-
cally adapts itself to the quality of fuel
being used.

A knock detector (1) senses the engine's
load ratio (knocking tendency) and trans-
mits an electrical signal to the contral unit
(3) which also receives signals from the
pressure transducer (2) and the ignition
system (engine speed). These signals are
processed by the control unit which trans-
mits electric impulses to a solenoid valve
(4} which in turn regulates the diaphragm
unit.

2008




Through continual adjustment of the char-
ging pressure Lo suit the octane rating and
the engine working conditions, the margins
which are normally built into the engine in
order to avoid damage may be circurmven-
ted. This allows optimum utilization of the
fuel being used, i.e. the max. possible en-
gine output is always available for propul-
slon.

The APC system senses and controls the
| charging pressure of the engine by means
| of an electric pressure transducer. This
pressure transducer also compensates for
changes in the condition of the engine. The
maximum charging-pressure setting should
therefore not be altersd.

i 2
1

N QU

Electrical signal from
the engine ignition
system (engine rpm)

Nee r-ve

APC -avstem

Knock detector
Fressure transducer
Control unit
Solenoid valve

£ ol Pl

5 2/058
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Description of components O
Charging pressure requlator

Charging pressure regulator housing

Charging pressure regulator
By-pass passage

Flap valve

Diaphragm unit

Lever

Control arm

Anti-tamper seal

=0 A B b e e

The charging pressure regulator housing is
bolted directly onto the turbocharger hou-
8ing.

The diaphragm unit is mounted on the
compressor housing with a bracket and is
connected by a lever to the regulator con-
trol arm. The end of the lever iz adjustahle
s0 enabling the tension on the diaphragm
unit spring to be altered. The end of the
lever is secured to a stud on the control
arm by a circlip, and an anti-tamper seal is
fitted to prevent unauthorized adjustment.




Description of APC components

Knock detector

Pressure transducer (as from 1983 mo-

dels, located beneath the instrument

panel)

3 Control unit (under rear seat cushion;
as from 1988 models: on LH =zide in
engine compartment)

& Solenoid valve

=

piof control unit, -1985

Location of control unit as from 1986
models

20 =-11




Knock detector

The knock detector (1) registers any knock-
ing/pinking in the engine and converts it to
electric signals that are transmitted to the
control unit (3L

The knock detector also starts up the APC
system when it registers the normal vibra-
tions of the engine.

The knock detector iz mounted on the left
side of the engine block below the inlet
rmani fald.

Pressure transducer

The pressure transducer (2) registers the
pressure downstream of the throttle.

The pressure is converted to an electric
signal which is transmitted to the control
unit (3). The pressure transducer ensures
that the maximum boost supplied to the
engine is correct even if the performance
of other engine parts changes during the
life of the engine.

The pressure transducer is mounted at the
top of the left wheel housing (up to and
incl. 1982 models).




Az from 1983 models, the pressure trams-
ducer is located under the instrument
panel.

Control unit

The control unit (3) receives electric sig-
nals from the knock detector (1), the pres-
gure transducer (2) and the ignition system
{engine speed), analyses them and then
activates the solenoid valve (&)

ihe control unit is mounted undér the rear
geat cushion (up to and incl. 1985 models).

from 1985 models, the control wnit is
d on the LH wheel arch inside the
ne compartment. The uwnit s hose-
3 has & new 25=pin connector and also
tes a new function: on braking,
APC system sutomatically reduces the
pressure to the basic setting.

200-13




Solenaid valve

The solenold valve (4) requlates the control
pressure to the charging pressure requlator
valve which in turn determines the char-
Qing pressure.

The solenoid valve is fed with the pressure
that exists in the inlet manifold after the
compressor. There is an orifice of fixed
diameter mounted in the solenoid inlet.,

The charging pressure requlator valve is
connected downstream of the orifice. The
mean outlet area of the solenoid valve is
determined by the pulse ratio of current
fed to the solenoid, i.e. the pulze relation-
ship between the oper and closed valve,

The current pulse ratio |s regulated by the
control unit (3),

- With the solenoid valve completely from control unit {3)
shut the charging pressure regulator Solenoid valve (4) J
valve is exposed to the full pressure of ; : = = |
the inlet manifold as there is no flow : e
through the solenoid valve connection ?$:1Ectm", 1 =
to produce a pressure drop. The regu- i
lator valve then opens and provides a A0 connection
low charging pressure as determined . - R
by its basie setting. Y Eg:r-actlm
= With the solenoid valve fully open the

pressure through connection "R" of the
solenoid valve is vented via a hose
connected to the inlet side of the
compressor. The orifice in connection
"C" is so small in relation to the
selenoid valve discharge area that the
small air flow that passes through the
solenoid loses all its pressure through
the orifice.

e e T S TSI T T =

The regulator valve loses its pressure
and thus closes, so increasing the
boost.

el Y
IHHENN Exhaust gases 5 2oso
HEE Inlet air before turbocharger
S8 Inlet air after turbocharger

200-14
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When the car is running, the solenoid
valve ogcillates between the open and
closed positions at a fixed frequency
of 12 Hz. When the charging pressure
exceeds 0.4 bar (6 1b/in"), the pulse
width changes. The pulse width is the
ratio between the time the valve is
open and the time it is closed during a
eycle of 1/12 th of a second. The pulse
width iz determined by the control
unit, on the basis of signals received
by the control unit from the knock
detector (1), the pressure transducer
(2} and the ignition system (engine
speed).

The solenoid valve is mounted on the right
of the upper part of the radiator member.

W

To the charge
pressure regulator
diaphragm unit

3 =
Inlet air upsteam 3
of turbocharger @

Inlet air downstream
of turbocharger



Wiring runs and location of components

Contral unit as from
1988 models

Common easting point
for components in
APC system

Pressure transducer up to
and incl. 1982 models

-Ii.-- LI . r i
Pressure transducer, as
from 1983 models

TIT.
>

Fuse No. 19. (+) current to
contral unit

Ignition pulses from
fuel pump relay to |
control unit, up to
and incl. 1985 models

Hnock detector connector
up to and incl. 1982 models

Control unit

Cable harness, wheel housing

200-16



Exhaust manifold overview
Exhaust manifold:
carburettor and

injection engines, B201
Exhaust manifold:

Turbo engine, B201

Exhaust manifold:

Turbo engine, B202
Exhaust manifold;

injection engine, B202

Exhaust system

252-1 Exhaust system, overview
Heat ghields
General description of fitting of
252-2 exhaust system
Exhaust system:
252-3 Turbo engines
252-4
252-5

252-6
252-8

252-9
252=12

General

Exhaust manifold - overview

‘Exhaust manifolds are either in the form of
@ casting or made from sheet, according to
the engine variant to which they are fitted,
The exhaust manifold is secured to the
cylinder head by means of studs and nuts;

g t pieces are interposed to prestress

flange joint to allow necessary move-

of the manifold on thermal expan-

0 prevent tension arising from changes in
mgth, the stud holes in the manifold
@nges are oversized to provide clearance

gund the studs. The nuts must always be

ed to the specified torque on fit-

batween the manifold flange and
der-head flange face is provided
et which also serves as a heat

i Additional gaskets are used to

he eat-shield gasket.

any distortion in the mating surfaces
manifold. These additional gaskets
. between the exhaust manifold




Exhaust manifald: B201 carburettor & in-
jection engines

To remove

l. Disconnect the negative (-) battery
lead.

Z. Remove the gearbox-oil filler tube and
plug the hole (manual gearbox only).

3. Push aside the preheater hose and re-
mowvea the preheater cover.

4. Unbolt the exhaust pipe from the ex-
haisst manifald.

5. Slightly raise the tail end of the en-
gine.

6. Unbolt the engine bracket from the
cylinder head and engine mounting.

7. Remove the intermediate manifold
gsection (M/A to sheet-steel manifolds
as these are of integral construction).

B. Remove the outer exhaust manifald
and the gasket.

To fit

Fit in the reverss order.

e e s

Two-piece exhaust-rmanifold casting fitted
to 8201 carburettor and injection engines

Integral sheet-steel exhaust manifold fit-
ted to B201 carburettor and injection en-
gines as from 1286 models with 5 and EU

specs

Gaskets

Exhaust-manifold casting fitted to B201
carburettor and injection engines with
catalytic converter emission control



fitted
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Exhaust manifold: BZ01 Turbo engines

To remove

1. Raise the car to a convenient working
height.

Z. Remove the battery and heat shield.

5. Remowve the heat shield from the turbo
umit.

4. Unbolt the exhaust pipe flange.
5. Unbalt the preheater plate.
6. Remove the turbo branch pipe.

1. Remove the turbo and steady bar se-
curing bolts from the exhaust mani-
fold.

8. Unbolt the steady bar from the gear-
box casing.

Raise the tail end of the engine.

Unbolt the engine bracket from the
gylinder head and engine mounting.

. Remove the gearbox-oil dipstick tube.
ndo the manifold nuts and lift the

‘exhaust manifold complete with gas-
ket off the engine.

the exhaust manifold complete
new gasket into position and fit

B engine,
exhauat manifald.

3 hl‘.l.tlm

steady bar to the gearbox

e turbo unit to the exhaust

Exhaust-manifold casting, B201 turbo engine




10.
11.
12.
13,

Fit the turbo branch pipe and exhaust
pipea.

Fit the preheater plate.
Fit the heat shield over the turbo unit.
Fit the battery and heat shield,

Lower the car.

Exhaust manifold: B202 Turbo engine

To remove

1.
2.

5'

10,

11.

1x,

13,

Remove the battery.,
Remove the distributor.
Remove the distributor heat shield.

Disconnect the turbo suction (inlet)
pipe, pressure (discharge) pipe and oil
supply pipe from the turbo wnit and
the ail supply pipe from the engine.,

Disconnect the electrical leads to the
solenoid valve from the turbo unit and
waste-gate valve.

Disconnect the EGR pipe from the
exhaust manifold and EGR valve,

Unbalt the turbo unit bracket from the
gearbox casing.

Remove the dipstick tube.

Disconnect the oil return pipe fram
the Eurbio wnit.

Unbelt the exhaust pipe from the
turbo unit.

Remaove the nuts, distance pieces and
waghers from the exhaust manifold,

Slide the exhaust manifold elear of khe
studs and then remove it complate
with turbo umit.

separate the exhaust manifold from
the turbo unit.

20 —d

Exhaust-manifold casting: B202 turbo engine




To fit

To fit the exhaust manifold, reverse the
removal procedure.

Fit new gaskets to the joint faces and new
gecuring nuts for the exhaust manifold,

Exhaust manifold: B202 injection engine
To remove

1. Remove the oil filler pipe from the
gearbox and blank off the opening.

2. Separate the exhaust pipe from the
silencer.

3. Remove the intermediate manifold
section.

4, Remove the upper stud from the out-
board flange of the outer exhaust-
manifold section. Use a second mut Lo
lock the securing nut when unscrewing
the stud.

Remove the remaining nuts and dis-
tance pieces and then free the exhaust

m; nifold from the studs by ralslng the
pading end to clear the engine moun-

Two-pisce exhaust-manifold casting fitted
to B202 injection engine

_______ =)

Lunial
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Exhaust system - overview

The exhaust system comprises three sec-
tions: the front pipe section incorporating
the front silencer; the intermediate pipe
section incorporating a silencer located
forward of the rear axle; and the tail pipe
which discharges on the LH side under-
neath the rear bumper.

Front pipe section and clamp fitted to
B201 turbo engine

2B




F ront pipe section with catalytic converter

Intermediate section with transverse si-

BNCEr
Fitted to B201 turbo engines up to and
peluding 1983 models;
3201 injection engines up to and including
984 models;
201 car burettor engines up to and in-
tluding 1985 models;
Il engines equipped with catalytic con-
fter emiasion control.)

Longitudinally mounted silencer in inter-
mediate section

(Fitted to turbo engines as from 1984
models;

Injection engines without catalytic con-
verter as from 1985 models;

Carburettor engines as from 1986 models.)

Tail pipe section

(Fitted to B201 turbo engines up to and
including 1983 models;

Injection engines up to and including 1984
models;

Carburettor engines up to and including
1985 models;

Cars with catalytic converter emission
control.)

Tail pipe
(Fitted to B201 and B202 turbo engines as
from 1984 models.)




Front pipe section with catalytic converter

(Fitted to B202 injection engines.)

Heat shields

Some model variants and cars with certain
market specifications are equipped with a
heat shield fitted between the front si-
lencer and floor pan. Provision in the form
of drilled holes in the floor pan sealed with
rubber blanks has been made in all cars.

Thus, a heat shield can quickly be fitted if
problems attributable to excessive heat are
experienced.

As from 1984 models, turbo-engine cars
have both a front and a rear heat shisld.

Turbo cars and cars with catalytic con-
varter emission control

(B201 and B202 engines)

Front heat shield Rear heat shield

(Over catalytic converter and front pipe {Over silencer in intermediate section)
gection)
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General description of fitting of exhaust
> | =

On normally aspirated engines, the exhaust
system is secured to the exhaust manifold
by means of bolted flange joints. The M10
nuts are made of stainless stes] and four
are required for two-piece manifolds and
three for integral manifolds,

51133

The joints are sealed by means of flange
gaskets.

The system is mounted in rubber hangers
@ttached to rigid hooks located at two
points under the floor pan: one set for the
sllencer in the intermediate section for-
ard of the rear axle and one for the tail
section at the LH bumper bracket.

LN

Ir00 exhaust pipe is secured to the
I8 by means of three M8 locknuts
e nat stainless stes),

g8 joints seal by means of 3 taper
Bifront pipe section is secured to
X casing by means of 3 U-balt,
frespects, the system is fitted in
Ay a3 to normally aspirated

252 =8



Assembly and fitting

Place a clamp on the intermediate pipe
gection and on the tail pipe section by
gliding the clamps over the slotted, flared
end of the respective pipe. To assemble,
slide the end of the pipe as far as it will go
ingide the: flared end of the adjoining pipe.

Hang the system in position but do not
tighten the mountings or flange nuts. The
rubber hangers should hang at an angle
towards the front of the car (expansion of
the pipe when hot is approx. 15-20 mm,
which will bring the hangers into a vertical
position).

Check that the system is hanging freely
and not uvnder tension and that it is not
fouling the body, crossmember or rear
spring link. Adjust the run as necessary at
the pipe joints and by slackening the nuts
on the exhaust manifold. Remember to
retighten all nuts after adjustment.

2H2-10




Tightening clamps and joints

Normally aspirated engines

Tighten the exhaust manifald flange. Be-
| fore tightening each clamp, slide it aver
| the slot in the flared end to a position
; approx. 2 mm (0.35 in) from the end. Make
| sure that the pinchbolt on the leading
’ clamp is on top of the pipe and that for the

trailing clamp underneath the pipe.

Turbo engines

aInaw

Hang the system loosely in position. Locate
ithe front pipe section in the U-bolt and
‘Secure the pipe to the flange, eliminating
all clearance between pipe and flange (not
80 tight that the pipe cannot be rotated).
Tighten the U-balt, the leading and trailing
Elamps and finally the flange joint.

onnection to exhaust extraction equip-
en

when using exhaust extraction equipment
6N running the engine in the workshop,
iid excessive depressurization of the ex-
Bt system which may affect readings,
if the CO content.

A\
_— |
cessively powerful exhaust extraction %\_—_
|
|

Right

pment is connected to turbo cars, oil
scape through the seals in the turbo

il result in the wool in the exhaust

WBecoming saturated with oil, causing

to be emitted from the car for y
=

Right

derable time afterwards.

Wrang

5 el

pid excessively powerful exhaust
b, connect a hose with an open
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Exhaust aystem on Turbo cars

The exhaust system fitted to turbo-engine
cars is of a larger bore than that on other
models but has the same intermediate and
rear mounting points, and U-bolt clamp at
the gearbox.

The exhaust pipe is connected to the flange
on the waste-gate valve. On cars of up to
and including 1985 models, the fitting is a
compression fitting with an olive. As from
1986 models, the connection is a taper fit.

As from 1984 Turbo models, the run of the
exhaust system and the mountings for the
intermediate silencer and tail pipe have
bean modified.

The intermediate silencer and tail pipe are
of a new design but can be fitted to cars as
from 1981 models with the use of a special
set of mountings.

Up to and including 1985 models

Az from 1986 models

52=12
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Removing the front muffler
1. Jack up the car.

2. Unscrew the bolts securing the front
exhaust pipe to the exhaust manifold.

3. Undo the clamp holding the connecting
ring at the joint with the middle ex-
haust pipe and separate the pipes.

4. Turbo models: Undo the clamp on the
transmission casing.

To remove the rear muffler and the other
: ions of pipe, detach the rubber moun-
tings and clamps from the part to be remo-

al of middle exhaust pipe and muffler

B remove the middle exhaust pipe or the
ar muffler it is best to begin by unclamp-
g the joint between these two units.
premove the entire system, first undo

front pipe from the exhaust manifold,
stbo models: Undo also the clamp on the
pemission casing) and then unclamp the

pipe joint. Withdraw the rear pipe
m the rear.

in.the reverse order.

efitting, check the exhaust system
ks and make sure that the pipe is
gontact with the body.
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Exhaust emission control system

Crankcase ventilation 254-2
Exhaust emission control systems
in use 254-2
Deceleration devices
Vacuum-controlled decelaration
valve 2543
Mechanical throttle damper
(dash pot) 256-4
Fuel shut-off on engine overrun 254-6
Jels valve 2548-11
5,!'- pust gas recirculation (EGR) system
JEGR valve: On-0ff type 254-12
EGR valve: Two-port type 254-13
NEGH system: Proportional type — 254-15
\Checking On-Off and two-part
EGR systems 254-19
Checking EGR systems in situ
pportional type) 254-20
atalytic converter 254-32

ensor-requlated injection
(Lambda system)

njection system
loss control

UEygen-sensor-réequlated CI injection

ystemn (1984 models) 254-24
lectrical system and control
DR OO CpEn Sensor 254-25
arlchment system 2o4=28
CYOEN SanSor 254-78
pecking the preheating of the
Ygen sensor 254-29
ing the oxygen sensor £34-30
eing the modulating valve 254-30
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uri 254-31
switch - fitting 254-32
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25437
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254-349
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Crankcase ventilation

The crankcase wventilation is completely
encloged. The ventilation system comprises
a three-way nipple in the valve cover, from
which a thicker hose runs to the air
cleaner, and a small-bore hose to the inlet
manifold. Turbo engines are not fitted with
the small-bore hose and the nipple is plug-
ged,

The size of the various hoses and connec-
tions are designed to ensure efficient eva-
cuation of the gases in the crankcase into
the engine under all running conditions.
The gases are evacuated through the small-
bore hose directly into the inlet manifold
under all running conditions with the ex-
ception of when the engine is at full load
land of Turbo cars), in which cases the
Qases are evacuated through the thicker
hose to the air cleaner and thence to the
endgine.

Carbureted engines are equipped with a
flame guard at the ventilation hose con-
nection to air cleaner,

Exhaust emission control systems in use

To meet the exhaust emission requirements
in certain markets, special exhaust emisg-
sion control systems are fitted to cars with
specifications for these markets,

The fl:ll]ﬂ'wjng exhaust emission control
SySLams are in wse:

- Deceleration devices

Vacuum-controlled deceleration valve
Mechanical throttle damper (dash pot)
Device for fuel shut-off on engine o
ViErrun

- Delay wvalves (distributor vacuum con-
trol)

Crankcase ventilation

=4 o oW B A R

=

Crankcase

Exhaust manifold
Lamshaft cover

Qil catcher and flame trap
Mipple and restriction
amall-bore hose

{norm. asp. engines only)
Large-bore hose

Inlet manifald




= Exhaust gas recirculation (EGR) sys-
tems

EGR valve: proportional
EGR valve: On-0Off
EGR. valve: two-port

= Catalytic converters

= Oxygen-sensor-requlated injection sys-
tems (Lambda)
device

=  Evaporative-logs contral

(ELCD)

-Ijhoeluﬂr.im devices

The deceleration devices are designed to
maintain combustion during engine overrun
to prevent the emission of unburned hydro-

The following types of deceleration device

Vacuum-controlled devices for car-
bureted engines (84 and earlier
models)

Mechanical throttle damper device
(dash pot) - 84 and earlier models (car-
buretar)

Di valve in throttle butterfly (85
models onwards)

um deceleration valve
Burebed ﬂl'lgiﬂﬂﬂ

laphragm valve is activated by de-
On on the engine side of the throttle
Dvides the correct fuel air mixture
per combustion during engine over-

e idling speed may be caused by a
0F an incorrectly adjusted decelera-

Ceceleration valve

B Wm B v D

W0 =y

Adjusting screw

Fubber ring

Cover

Mut

Spring

Connecting passage to area above
diaphragm

Diaphragm

Valve

Throttle

2643




To adjust

1. Run the engine until it and the car-
buretor are at working temperature.

2. Run the engine at idling speed and
check that the deceleration wvalve is
closed. If in doubt, turn the decelera-

tion valve adjusting screw a few turns
counter-clockwise.

3. Adjust the guantity of fuel and engine
speed to obtain the specified idling
speed. (If in doubt, the ignition timing
should also be checked).

4. Fully open the deceleration valve by
turning the adjusting screw clockwise
until the engine speed mo longer in-
creases (1500 - 1800 r/min approx).

5. Carefully close the deceleration valve
by turning the adjusting screw coun-
ter-clockwise wuntil the wvalve just
closes (the engine will now be running
at its normal idling speed). Then tum
the deceleration adjusting screw a fur-
ther 1/2 - 3/4 tum counterclockwise.

6. Checlk the adjustment by mevving wup
the engine to 3000 r/min approx. and
allowing the throttle to spring back to
its stop position. Despite a slight de-
lay, the engine should unfailingly re-
turn to: the normal idling speed. If not,
the deceleration valve adjusting screw
ghould be turned counter-clockwiss
slightly more.

Mechanical dashpat

The dashpot mechanically delays the clos-
ing of the throttle.

To check
1. Run the engine until fully warm.

2. Connect a tachometer and set the
idling to the preéscribed speed.

3. Increase the engine speed to 3000
r/min release the throttle and ucse a
stop watch bto record the Lime Laken
for the engine to return to the idling
speed set under point 2.

The deceleration time should be 3-6 =

254 —4

Deceleration valve adjustment
Tool 83 92 748 or 83 92 953

Dashpot, injection engines



To adjust

To adjust the deceleration time, loosen the
locknut on the dashpot and screw it away
from the stop on the throttle lever (shorter
deceleration time) or towards the stop
{longer deceleration time).

Twin carburetted engines, as from 1982
models

=  Remove the dashpot locknut.

Sek the dashpot at approximately the
correct position

Tighten the locknut.

Finely adjust the dashpot position by
loosening both the mounting bracket
bolts on the inlet manifold and moving
the bracket in itz oval holes to the

correct position.

Tighten the bolts.

PRun the engine until warm and check
that the CO setting and ignition are
EOrrect.

pve the suction advance pipe.

Rotate the throttle lever and check
gt the dashpot rod strikes the stop
Bt the specified engine speed (check
) tachometer).

Dashpot, single carburetor

Dashpot, twin carburetors




Speed where dashpot strikes
throttle lever stop (r/min)

Sweden singlecarburetor 2600 + 100
Sweden and Switzerland 3000 + 100
twin-carburetors

Sweden and Switzerland 2000 + 100
injection and Turbo engines

Europe injection 2500 « 100
and Turbo engines

1981 models

Morm. asp. USA only 2500 + 100
Morm. asp. Canada spec. 2300 + 100
Turbo Canada spec. 2200 + 100
1982 models cnwards:

MNorm. asp. Z500 + 100
Turbo 2200 + 100

4. Rev up the engine and check that the
deceleration time is correct.

5. Refit the suction advance pipe.

1985 models onwards:

The throttle butterfly incorporates a
disc valve actuated by the depression
raised on engine overrun. The valve is
not adjustable.

Fuel shut-off during deceleration

As from 1982 models, cars with USA spec.,
manual gearboxes and CI fuel injection are
equipped with a system which disconnects
the injection of fuel during deceleration, to
reduce fuel consumption and the hydro-
carbon (HC) emissions,




Function of the vacuum valve

When current flows through the wvacuum
valve solenoid (4) (from fuse box (2) via the
deceleration system relay (3) to ground),
the pressure from the inlet manifold (1)
engages a diaphragm and opens the by-pass
~ channel.

When the fuel shut-off deceleration system

in operation, the flow of air (which
smally passes the air flow sensor plate)
led through a hose and a vacuum valve
passing the mixture control unit (see
gkl This gives the result that the air flow
gor plate does not lift, but adopts its "0
ition so cutting off the supply of fuel to
ey linders.

yacuum valve by-passes the air when
celeration system relay is activated.
activated relay also gives a signal to
fbda system, which will be set at a
lse relation (60 %).

selaration system relay is activated
lpllowing conditions are obtainad:

2 thermoswitch is closed {(coolant
serature over 45 C (113°F ),

|| relay is not activated (relay
zh in rest position).

‘gpeed exceeds 1575 « 175 rpm.

Alr cleaner with mixture contral unit

1
2
3
&
5
&
7
8

—

k]

From deceleration system relay
Vacuum valve
Fram inlet manifold

Air flow sensor plate in rest position

By-pass hose
Rubber bellow
Filter

Fuse box




From the moment the throttle switch
closes (accelerator released), the fuel shut-
off deceleration system will be in opera-
tion.

The system operates until the engine speed
falls down to 1375 + 75 rpm.

Throttle switch fault diagnosis

Hote
Fun the engine to normal temperaturs,

= Detach the wiring connector from the
throttle switch.

- Use a buzzer to check that an earth is
made between the connector plug on
the throttle switch and earth when the
accelerator is releassed.

- Connect the wiring connector to the
throttle switch.

i B

4 || 3 i
= —
B —— i e
9 L1
t
SIem

Fuel shut-off, principle

Acceleration enrichment time relay
Deceleration system relay (car with
manual transmission)
Throttle switch

Control unit Lambda
Vacuum valve

Hose from inlet manifold
Fuze box

Ignition coil

P
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Vacuum valve - to check operation of fuel
shut-off

ool

=1 Connect a Bosch KDJE 7453 meter -IRTROMIC
: alt. SAAB pulse relation meter

3 83 93 597 to check the pulse relation.
-y see "Lambda system™.

KDJE 7453

=

| relay
Car with

Start the engine and let it ren at 875
IR BRRTOK.

Detach the electricel connection from
the vacuum valwe.

Measure the wvoltage (12 wvolts) bet-
ween the connector and earth.

the electrical connector o
m valve.
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Have the engine idling.

Increase the engine speed to 2,000 rpm
8pprox., release the accelerator and use
your hand to feel if the vacuum valve is
operating (will also be indicated by a sharp
reduction in engine rpm) and that the
Lambda system assumes a fixed pulsa rela-
tion (60 %) until the system cuts out at
1375 + 75 rpm.

Fossible defective component

s
=
= I
S|¢
h*E -
_— e
HE
5| 8 =4 [
EL | £ - = | =
w o = = FE] - =
s2| &l s| 8 c | B
|l €] 8| 5
e A Rl B
= - w g = L
B Bl | = # m
+2l 2|12 5
o w & r— > E
e8| 8| E|S|5|E
a2 |<|E|S]| & -
Possible causes
Fuel shut-off not operating . O I
Incorrect pulse ratio, when system - ] | . -
operates

254 10




Delay valve

On some models, a delay valve is fitted in
‘the vacuum line between the carburetor
{throttle housing) and the vacuum advance
ccontrol unit on the disteibutor. The valve
retards depression formation for a given
time, as shown in the table below. This
rasults in a delay in the ignition advance
and a consequent reduction in the emission
of oxides of nitrogen (MO,

Delay valve, Delay time
colour code

| Inq

drown 2+1s
White 6+2s
M 0+ 45

1 check

# stroboscopic timing light, tachometer
i stop watch are required to carry out
s test.

s Connect the tachometer and the stro-
nscopic timing light.

= Run the engine at normal idling speed.

Have an asaistant rapidly open the
throttle and run the engine at 3000
rfmin approx. Start the stop watch
when the throttle open.

Ubserve the ignition timing in the
given by the stroboscopic timing
. Vacuum advence should ocour
lar the specified time (see table).

1
Ly

ity delay valve should be renewed.

goloured end of the delay valve should
8 face towards the vacuum advance
3l unit on the distributor. It iz also
fant that the valve is fitted with the
r hose running between the valve and
acuum advance control unit.

ecessary bto remove the suction
e checking the ignition tim-

pse should always be detached at
: or end (throttle housing) to
dirk entering the hose and blocking

L]

=




Exhaust gas recirculation system (EGR)

Recirculating a small amount of the ex-
haust gases to the intake side of the engine
reduces the combustion temperature,
which helps to reduce the emission of ni-
trogen oxides [NEIH}.

EGR gases are led from the exhaust port in
Mo. 2 cylinder through a special passage in
the cylinder head and thence a steel pipe
on the intake side to a valve in the Inlet
manifold,

When the EGR valve opens a small quantity
of exhaust gas flows through the passage
and pipe into the inlet manifold,

EGR on-off system

The EGR valve is controlled by the depres-
sion from the carburetor (throttle housing).
The relative position of the vacuum outlet
to the throttle is such that the EGR valve
will open at an engine speed of 1900 r/min
approx. (fast idling) or at a slightly higher
speed. The valve s fully open at low loads.
At full throttle and slightly below the
depression iz so slight that the valve is
closad.

The quantity of exhaust gas is governed the
orifice (4).

The thermostatic valve is activated by
coolant temperature and disconnects the
d&p&nwiun at temperatures below 110°F
(43°C) approx. which improves engine
opération immediately after starting from
cald.

26412

EGR on-off system

1
2
3
b
3
B
7

EGR valve

ELGH pipe

Thermostat valve

Orifice (& mm @)

EGR passage

Exhaust port {no. 2 cylinder)
Vacuum outlet




2-port EGR,

This device is only fitted on certain
models.

Apart from EGR on-off, this system has no
restriction in the exhaust manifold outlet.
The amount of recirculated gases is requ-
lated by means of a variable opening in the
EGR-valve,

Two-port EGR

EGR=valva

EGR pipe

Thermostatic valve
EGR-passage

Exhaust passage (Mo.2 cylinder)
Vacuum outlet

= R

Throttle housing, two-port EGR

EGR outlets

EGR outlets

Vacuum outlet, distributar
Plugged outlet

£ bl B
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When the throttle is closed (idling or
engine overrun) both outlets are subjected

to atmospheric pressure and no depression
is obtained,

As the throttle valve passes Mo. 1 outlet
(steady low speed, light acceleration or
light engine overrun), a depression is
created at the EGR wvalve through No. 1
outlet. This is then partially offset by the
fact that No. 2 outlet is subject to atmo-
spheric pressure, which creates a lower
depression at the EGR wvalve than that
created in Mo. 1 outlet only. The lower
signal causes the EGR wvalve to open
slightly,

When the throttle valve passes No.2 outlet,
the engine depression acts on both outlets
and maximum exhaust gas recirculation is
abtained.

The function of the thermostatic valve js
identical to that of the EGR on-off system.

28145

The outlets on the atmospheric side of the
throttle valve

1 Qutlet
2 Dutlet

2 1

| o S

S a8

Both outlets on the vacuum side of the
throttle valve

1 Outlet
2 Outlet



The proportional type EGR. system

The EGR system congists of an EGR valve
which is opened by vacuum as well as
pressure, a signal converter whose function
it is to control the opening of the EGR
valve, and a thermostatic valve which dis-
gonnects the vacuum at enging tempera-
s below 20°C (68°F).

‘The EGR. valve consists of a control valve,
the opening and closing of which is control-
led by a spring and a diaphragm located in
the diaphragm housing mounted on the
A The diaphragm housing is provided
Il'l two toppings for hoses. One of thess
hoses s connected to a tapping on the
butterfly valve housing upstream of the
putterfly valve and the other iz connected
0 one of the tappings on the thermostatic
g (PVS valve).

ide of the

N the event of vacuum or pressure, the
pontrol valve will open in proportion to the
pure in the intake manifold.

- L3

The EGR valve

6
L
& H

()
1O
@

of the

0

& 2410

1 tapping upstream of the butter-

valve
tapping at the butterfly valve
g gz the vacuum for the ignition

=1
gl tapping from the intake mani-

|I_ vﬂ'.

erLer
postatic valve
uhe

Markings of hose connections
A = to  butterfly wvalve housing (1)
(vacuum for the ignition system)

B = via the thermostatic valve to the
EGR valve (spring side)
C = to the intake manifold (at the brake

servo connection)




The thermostatic valve
(PV5 valve)

is actuated by the coolant temperature and
disconnects the vacuum from the EGR
valve if the engine temperature is below
approx. 20°C (685 ).

The thermostatic valve is fitted to the
intake manifold mounting towards the cyl-
inder head,

S 2/408

The signal converter

congists of a housing with three hose con-
nections and centaining a movable piston
suspended between two diaphragms and a
spring. The movable piston actuates a
valve.

The three hose connections are connected
a5 follows:

A = to the butterfly valve housing (1) C
(vacuum for the ignition system)
via the thermostatic valve to the
EGR valve (the spring side)

to the intake manifald (at the brake
servo connection)

B

C

@

The wacuum signal runs from connection A
to connection B. As the wvacuum at C

increases, the piston will move upwards A “
under the influence of the spring force and
will gradually seal off connection A, at the
same time as the EGR valve iz vented 4
through connection B. The EGR flow is
thus controlled in relation to the engine
load.

£ 27453

As loeng as the turbocharger does not
charge, the pressure upstream of the but-
terfly valve will be almost atmospheric and
the pressure signal from the tapping (2)
will not actuate the EGR valve.

Idling

Due to the location of the butterfly valve,
both tappings will be on the upstream side
of the butterfly valve and will thus be &t
the same pressure. The EGR valve will
then remain elosed.

5416




S 2/453

S 2/408

load

the butterfly valve iz partially open
the turbocharger is charging, the
pressure upstream of the butterfly valve
ill be higher than downstream of it.

pressure differential will keep the
BGR valve open, in spite of the vacuum
gnal now obtained from tapping (1).

load

en the butterfly valve is open, the
S signal from both tappings will be
wroximately equal and the EGR valve
Il remain closed.

load

ben the butterfly valve is slightly open,

pping (1) on the butterfly valve hous-
Will be on the rear side of the butterfly
g and will thus apply a vacuum signal
e signal converter.

EGR. valve will then pass a low EGR

ove the EGR pipe and the EGR
@lve. On cars with injection engines,
fe rubber bellows and throttle valve
pusing must first be removed.

sl injection engimes:

e the aperture in the inlet mam-
old with & 10 mm @ drill bit. Remove
ay carbon deposits from the inlet

anifold.




3. Carbureted angines:
Clean the aperture in the inlet as
fiollows:

a Remove the brake servo pipe from
the connection on the inlet mani-
fold.

b Usa a specially-made adaptor to
connect compressed air to the inlet
manifold brake ssrvo outlet.

See box below:

Mote

Compressed air should be connected to the
inlet manifold through the brake servo con-
nection when cleaning the EGR, aperture in
order to prevent particles of carbon enter-
ing the manifold.

A speclally-made compressed air adaptor
with an internal orifice (2.5 mm @) and a
length of 3/8 in compressed air hose is used
to limit the pressure of the air.

The compressed air adaptor iz made as
shown in the figure, e.g. by soldering up
the end of the connector and then drilling
out a 2.5 mm { hole.

¢ Clean the EGR aperture in the inlet
manifold with a 10 mm @ drill bit
which allows the carbon deposits to
be blown out.

d Remove the compressed air hose
and refit the brake servo hose.

4. Wash the EGR pipe and clean with
compresied air. Use a piece of wire to
clear the pipe if carbon deposits are
extensive.

The orifice in the EGR on-off system
ghould be cleaned with a & mm @ drill
bit.

.;'*-"""J-_'L.'.—-"-::-.‘_
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o

% Clean the inlet and outlet of the EGR
valve using a rotary wire brush. Take
care not to damage the valve spindle
when cleaning the outlet side.

Rinse the valve in trichloroethylene
and blow the valve clean with com-
pressed air, keeping it open by means
of a vaccum. To create a vacuum in
the EGR. valve, use a vacuum pumg or
suck through a hose connected to the
valve,

Install the EGR. valve using a new gas-
ket and mount the EGR pipe. Connect
the vacuum hose. Cars with injection
engines: Install the throttle wvalve
housing and rubber bellows.

ecking the EGR system (On-off and two-

& Run the engine until warm and con-
a tachometer.

nev up the engine and check when the
EGR valve opens. The valve should
_ at fast-idling speed (see below).
1a valve spindle is wvisible between
the wvalve C-Eﬂiﬂg and the wvacuum

Engine speed (fast idling) at
which the valve should open

approx. 1 300 r/min
2 600 « 300 r/min




Checking the EGR valve

1.

2.

Run the engine at idling speed,

Disconnect the vacuum hoss from bhe-

tween the PYsS valve and the ECR
valve,

Create a vacuum in the EGR valve
using a vacuum PuUmp or by sucking on
the hose. The idling should become

rough and the engine should eventually
stop.

Checking the EGR system (proportional
type in the car)

1. Start the engine, run it until it is

2.

warm and then let it run at idling
spend,

Disconnect the hose from connection
A of the signal converter at the
branch: point downstream of the but-
terfly valve housing (vacuum hose for
the ignition system),

Disconnect the hose from connection
C of the signal converter, (Hold your
finger over the hole or seal the hose,
30 that air will not be drawn inta the
intake manifold.)

. Raise a vacuum in the hose A discon-

nected earlier, using a vecuum pump
or by sucking at the hose end. If the
operation is correct, the idling speed
should now drop, and the engine may
evien stall,




5 Reconnect the hose to connection C of
the signal converter.

6. Raise a vacuum again in the hose
disconnected earlier. If the operation
iz correct, the engine spead should not

be affected.

g the performance of the EGR

. Start the engine, run it warm and let
it run at idling speed.

2. Disconnect the hose between the EGR
" wvalve and the thermaostatic valve.

5. Raise a vacuum in the EGR valve by

| means of & vacuum pump or by suck-
ing at the end of the hosa.

If the operation is correct, the idling
speed should drop, and the engine may
I.- E I!tElI.

Reconnact the hose.

Disconnect the hose between the EGR
walve and connection 2 on the butter-
fly valve housing. Pressurise the EGR
galve by means of a radiator tester or
by blowing into the end of the hose.

If the operation iz correct, the idling
d should drop, and the engine may

atall.

leconnect the hose,

ght amount of leakage may occur due
gt tightness between the valve

and the valve housing.

thermastatic (PVS) valve

fhe performance of the thermo-
jlve by disconnecting the hoses and
fhrough the valve.

pgine temperature is below 20°c
yalve should remain closed.

pgine temperature is above 20°C
e valve should be open.

26421




Catalytic converter (USA spec. only)

The final stage in the exhaust emission
control system consists of a catalytic con-
verter fitted in the exhaust pipe between
the exhaust manifold and the front
silencer.

Provided that the oxygen-sensor-regulated
Cl imjection system maintains the optimum
air/fuel mixture, with oxidation of the car-
bon monoxide (CO) content and hydrocar-
bons (HC), the catalytic converter reduces
the emission of oxides of nitrogen (NO,).
The exhaust emitted by the car to the
atmosphere will therefore consist largely
of carbon dioxide (COg), hydrogen (Hp) and
nitrogen (MNz).

The catalytic converter consists of a cellu-
lar 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
lead-free fuel. This is because lead de-
stroys the active constituents of the
catalyst.

Checking the condition of the catalytic
converter (1981-83 models)

A check of the condition of the catalytic
converter can be made by comparing the
CO content upstream and downstream of
the converter.

The CO wvalues with the engine idling at
normal temperature must be within the
following limits:

Lipstream of converter: 0.5 - 1.2% CO
Downstream of converter: <0.39% CO

Catalytic converter

1
i
3

Ceramic insert
Hassages
Catalytic coating




To fit

fhe catalytic converter is fitted to the
gxhaust pipe by means of flange couplings.
leading coupling has a conical seal
lolive) and the trailing coupling a plain

REr
-

Unygen-sensor regulated injection system

B=cars are equipped with the CI or LH
tronic injection system combined with an
gtranic control system which is regula-
by an oxygen sensor (also known as
mbda sensor) located in the exhaust
gnifold. The cars are also fitted with a
@e-component catalytic converter which
jocated between the exhaust manifold
dimuffler in the exhaust pipe.

B three-component catalytic converter
fapable of reducing the content of CO,
and MO in the exhaust gases down to
prescribi:d limits on the condition that
fate regulation of the air-to-fuel ratio
be maintained under all driving condi-
s The chart below shows the extremely
bW range within which the converter
fork. Should the air-to-fuel ratio move
g8 this field, then the limit governing
bt more of the relevant gases will be
déd. The sensor-regulated injection
N ensures that the air/fuel mixture is
akally kept within the limits showm.

insor regulated Cl-system

":'-‘. ie control unit, Lambda
BN SENSOr

iting valve

e switch

.

ytic converter

Airffuel ratio and exhaust gases
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Oxygen-sensor-requlated CI injection
systemn (1984 models)

General description

Oxygen sensor regulation is a further de-
velopment of the CI system and s designed
to ensure more precise control of the ajir-
to-fuel ratio. The system consists of an
oxygen sensor, located in the exhawst
manifold, which senses the amount of
oxygen in the exhaust gases. The sensor
delivers a voltage signal which is depend-
ent on the amount of oxygen. The signal is
transmitted to the control unit, where it is
converted and amplified. The control unit
earths (grounds) the connection from the
modulating valve in pulses. The durations
of the pulses are dependent on the strength
of the signals from the oxygen sensor. The
modulating valve contrels the pressure in
the lower chambers of the fuel distributor.
The valve thus determines the guantity of
fuel injected.

Fressure impulse switch
—{-|
ki

Throttle switch
turbo only) |

X

254 —24

If the fuel sensor should maloperate, the
control unit will apply a fixed pulse value
to the modulating valve.

Under seme conditions, a richer air-to-fuel
ratio is necessary. The system is thepefors
supplemented with an enrichment gystem.

This enrichment aystem is operative, faor
instance, when the engine is started, when
the car is accelerated within 2 min after
starting and on full-throttle acceleration
(only on the Turba).

—yrr

p—

Modulating
valve =

L
| SS——
Fll-relay | I‘
Return
g

Test Lambda box




rate, the
Ise value

r-to-fuel
here fore
ystem,

live, for
1, when
Fn after
Heration

Electrical system and control of QX YEn
sensor (Lambda sensor)

1981 model cars, when the fuel pump is

ing the relay receives power from the

relay and terminal 30 on the starter

r. Consequently, power flows to ter-

8 on the electronic control wnit and
terminal 15 via the modulating valve.

from 1982 models, the fuel-pump relay
Lambda relay are integrsted in one
¥- The oxygen sensor is connected to
minal 2 on the control wnit and earthed
' the exhaust manifold. The lead to
DXYgQen sensor incorporates a suppres-
which is also connected to terminal &
the control unit. A test circuit, for
ing the pulse ration, is connected to
relay holder. The ecircuit leads are
ted to terminal 17 (-] on the control
 and terminal 15 (+) in the primary
it of the ignition.

1 2

In turbo engines, full-load enrichment
takes place when the throttle switch is
closed (butterfly wide open) and the speed
relay has signalled that an engine speed of
3000 rfmin has been reached. This causes
terminal 7 on the control unit Lo be
earthed via the transistor in the speed
relay.

1] .

; &

- MT :A !
. L

e - " i_ 1

— 10
e ——
MIpaa W I
Vg

PR
._r‘".‘_.

1 P N1 J1 '-IF- 19
e (D)

=1
diﬂﬁ

‘system (1981 models)

Eatic switch
valve
miator
impulse switch
BEMSOT
control unit
switch
ing valve
gration enrichmentpulse relay
ic control

P E——r -

11 Lambda relay

12  Hot-start relay

13 Speed relay (turbo engines only)

14 Acceleration-enrichment t ime relay

unit for ignition

15 Cold-start/hot-start relay
lé  Fuel-pump relay

17 Test socket

18 Control pressur e requlator
19 Auxiliary air valve
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Wiring diagram, Lambda system, 1982-83 models
1 Ignition coil 12 Fuel shut-off system solenaid
2 Test outlet {cars with manual transmission)
3 Hot start pulse relay 13 Temperature contact, 49°C (120
! 4 Engine speed relay model 1981: 3000 14  Thermao time switch
: rpm model 1982-: 3.800 rpm 1> Start valve
2 Deceleration system relay 16 Vaecuum switch
{cars with manual transmission) 17  Starter motor
&  Acceleration enrichment time relay 18 Fuel pump relay
7 Cold/Hot start ground relay 19 Moadulating valve
8 Acceleration enrichment pulse relay 20 Fuel pump
9  Control unit, Lambda 21  Auxiliary air valve
10 Throttle switch 65° only turbo 22 Pllot pressure valve
11  Throttle switch 0° 23 Lambda sensor
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Location of relays in the Lambda box as
from the 1984 model

16

Tedt conneclion

B & C Time delay relay (relay P11) RTviee g
E Engine speed relay, fuel shut-off i - o =
(manual transmission only) ey )
Warm start relay L B I O R R
Engine speed relay (Turbo only) 5 G F o |E
T I ol | e
P b ool o
C a B = IA == I
|
BE T3 M ang
AN ST Lo ann® iy ur I‘?‘L‘r“;"‘::lhl1

Temperalure Fiie

! = .:_- ? - awibih | '
':" B '.. ; : Tharma hrr.eE :.
; & Theottle = ". Fuel shat« % ¥wikbch 5 3 = Starning
T - & ?wltl':h | I aft valve N -— B W vl
= [ Turbal —— — e E 7
T RRLLE ok BB = A - Il
| at gl [ L Yaouum \ e | =
1 -t L Faitch LV
S 5 | | Amasgs fagwiliary s L)
¥ der o ) - alr '.l'.:ru" T R = ~r %
| - - S
e = "'-—E‘ {!i"‘"'?s | 8 .L'L-'&LB-E"
2 ) -""."1_-" N A '|,E' ., o
1 g o 1 T g
2 Pulse rol- b3 i 1 “Control e 3
= L e |
] mkson “L"ti ﬂ,#_.l:ucu: peENsIE s i
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ing diagram for the Lambda system as
m the 1984 model

3
4

g relay
da engine speed relay

Deceleration relay

Transient enrichment relay (P11)
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Enrichment system

The Lambda system has been supplemented
with an enrichment system which comes
into operation on different cccasions. The
purpose of the enrichment is to improve
the drivability when starting the engine
from cold or warm and when accelerating.

Enrichment is carried out via the starting
valve and the modulating valve.

Two different versions of the enrichment
system have been produced, one of these
being for the 1981 -83 models and the
ather as from the 1984 modal.,

Oxygen sensor

The oxygen sensor looks rather like g spark
plug and comprises a primary cell with a
solid electrolyte. The electrolyte consists
of a ceramic material - zirconium oxide -
which has been temperature stabilized
through the addition of a small amount of
yvitrium oxide. The electrolyte iz in tubular
form with one of the ends blanked off. The
surface has been coated with platinum to
make it electrically conductive. The out-
side of the electrolyte is exposed to the
exhaust gases and the inside to ambient
air. When there is a difference in the
partial oxygen pressure between the out-
side and inside of the tube, there is an
increase in voltage which raises the ideal
air-to-fuel ratio. This voltage increase is
then amplified in the control unit and used
to requlate the impulses transmitted to the
modulating valve.

S2/1089




N8 Dxygen sensor must be ﬁE[.rt at a gpeci-
hmperatum (above 6007C, 1100°F) to
. efficiently. The sensor must be re-
E-. i every 300000 miles (B201 engines) as
irength of the output signal decreases
-n]u Accordingly, a mileage counter
| fitted which actuates a warming
[Exi-l} after 30.000 miles. The
should be reset in conjunction with
] :_'..; of the sensor. No mileage
nter (distance recorder) is fitted to
g engines but the oxygen sensor must
geplaced every 90,000 km (55,000
3

tking the oxygen sensor preheating

Unplug the connector on the connect-
ng lead.

Use a multimeter to check the resis-
fance across the oxygen sensor ter-
jinals. The reading should be approx.
| M=

pnnect the multimeter between the
gck lead of the oxygen sensor and

art the engine. Once the oxygen
psor has been heated, it should emit
ow-voltage signal.

signal varies with the air/fuel
ity p: 8 lean mixture causes a glg-
woltage of about 0 V to be emitted
@ rich mixture a signal voltage of
rox. 1 V.

hi 20




Replacing the oxygen sensor

Before fitting the oxygen sensor, coat all
threads and gaskets with an antiseize com-
pound (e.g. Mever Seize or Molycote 1000).

MNaote
The joint between the OXygen sensor and
the exhaust manifold must be gas-tight.
Check that the other joints between the
cylinder head cover and the muffler are
tight.

Mote
The oxygen sensor is highly sensitive to
knocks and must be handled carefully.

Reset the counter for the EXH sze&fvice
waming light as follows:

1. Remove the padding from below the
nstrument pansl,

Z. Depress the button on the counter.

3. Refit the padding.

Replacing the modulating valve

Mote
During removal and fitting of the modu-
lating valve, prevent the rubber vilve re.
tainer from coming into contact with
gasoline. The rubber is of a special grade
to prevent vibrations from the valve be-
ing transmitted to the body. The rubber
swells considerably if allowed ta COme into
contact with gasoline,




vl

Disconnect the electric cable.
Disconnect the small-bore line to the
modulating valve. Grip the hexagonal
aut closest to the hose {14 mm across
flats) and undo the valve nut (17 mm
| across flats).

Remove and disconnect the valve amd

return lines.
= kL 1

Fit the valve and return lines.
‘Connect the small-bore hose to the

walve.
Connect the electric cable to the

valve.

ning the Lambda control unit

e Tilt the rear seat cushion forward.

Squeeze the clips on the connector and
‘pull the connector off the control unit.

ndo the thres retaining screws amnd
[ift out the control unit.

B eavarse the removal procedure.




Fitting the throttle switch

The switeh must be carefully located on
fitting, as follows:

With the throttle fully open, the clearance
from the contact arm must be between 0,2
and 0,5 mm (0.008 and 0,020 i),

Mote
Insertion of the contact arm too far s
likely to damage the switch,

Fault diagnosis of Lambda system (CI in-
jection system)

Hefore tracing possible faults in the oxy-
gen-sensor regulating system itself, make
sure that the ymptoms are not caused by
mechanical faults in the engine, ignition
system or other components in the injec-
tion system. For example, an incorrectly
adjusted exhaust valye may have a conside-
rable effect on requiation of the system,

Measuring the pulse relation

A special pulse-ratio meter, part no,
B3 93 597, is available for this purpose.

The equipment js conneécted to a specia] 2-
pole test socket, located by the relay haol-
der,

The reading on the instrument  fndi-
cates the proportion of the pulse that
the valve is open,

Example:

With a pulse relation of 60/40, the
instrument will indicate 60 + 10 %,

+15

=1
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[t is also possible to use certain types of
gll angle testers. The scale values must
be corrected accordingly and possibly also
fed on the scale itself.

. ;:_;. the tester to battery voltage.
pnect the primary connections of the
gll angle tester as shown in figure.

n with engine switched off:

-ﬂiﬂ engine switched off, connect a
d across terminals 30 und B7 in the
.I plder for pump relay and switch on
it II',lmn1 The modulating valve should
noperate audibly and evidently.

With the sensor connected, the reading
should be 60 + 5 % for model 1981 and
M o+ 5 % as from model 1982 cars.
This is o fixed pulse relation which is
m intnmud before the sensor has
pached its working temperature and
IlhE event of the sensor being defec-

disconnecting the cable from the
ga.n gansor and grounding it, it is
ssible to obtain a reading approxi-
i ulg.r 90 %. Greatest scope exists
e for the regulating system to enm-
eh the fuel/air mixture.

fhen the sensor cable is diacunnn::ted
om ground, the system will "lock on"
560 + 5 % (1981) and 50 + 5 % (as
o m 1982), directly with no lean mode
.|3_: garlier systems.

ing immediately after starting (1984

1 |'|. diately after starting, the meter
ding should be 92 %. The value

ild persist for 3 s after the engine
."_ d-|

oress the accelerator pedal quickly.

iy time the accelerator pedal i
pesed, the meter reading should be
than 90 %.

-

=

4 & 810

=10 %

Ritr.

2%FE

IHFI

| 0 2

i

=10 %
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Measuring with the engine running

With the engine running, it is possible to
observe variations due to the regulation of
the pulse relation.

l. A fixed pulse relation will be ——————— -
obtained when the oxygen sensor is 0 2 4 8 10 |
cold, up to about 1 minute after | i
starting from cold, on the 1984 x 10 % i
madel, up to a coolant temperature T ——

of 25°C (77°F).
Observed value: 60 + 10%,

2. Once the engine has reached operating
temperature the pulse relation should
oscillate within the central section of
the scale (10 % to 90 %),

If the pulse relation falls under 10 %
or exceeds 90 % investigate the causs
of the fault,

3. 1981 Turbo models only:
Rev up the engine and maintain engine
speed slightly over 3000 rpm o while at
the same time depressing the throttle
switch lever which should give the
pulse relation for fulload enrichment
(85 + 5 %).

1982 Turbo models only:

Rev up the engine and maintain #ngine
speed slightly over 3800 rpm or de-
press the throttle switch lever which
should give the pulse relation for full-
load enrichment (75 + 5 5),

| 26434
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Fault Diagnosis chart [oxygen sensor regulated Cl-system)
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Lambda system on BZ0Z engines with LH
Jetronic fuel injection

hecking and adjusting the basic setting of
e fuel system in conjunction with compo-
it replacement

Hamove the blanking plug from the
adjusting screw on the air mass meter.

Start the engine and run it until it
reaches normal temperature.

connect pulse meter 83 33 537 to the

151 socket complete with jumper leads
g5 94 152 (02 80 701).

ting the basic setting for fuel injec-

8 no fixed interval for checking and
g the basic setting for the fuel-
[ 8y atem.

justment procedure established a
g8 point for the LH system and does
gt engine performance.

should be carried out only if
8 performance has been disturbed
fpwork on the engine, such as
gnt of the control unit, tempera-
or, air mass meter or the like,
f the cylinder head or replace-

 timing chain.

g the blanking plug over the
prneter screw on the air mass

kthe electrical leads from the
meter.

the multimeter between ter-
gnd &6, as shown; the reading
380 ohm. If not, adjust as
by turning the potentio-
This Iz always the first
ling the base value,

the electrical leads to the




2. Connect pulse mater 83 73 597 to the
test socket at the side of the evap-
orator housing using the lrads provided
with the LH service kit.

&. Start the engine and leave it running
until the fan cuts in,

|
'

When the basgie value s carrect, the
needle will oscillate between the ends
of the scale,

————

Mote

The needle will not oscillate or hunt rag-
idly across the scale and there may be a
pause between needle movements. The
needle moves very much more slowly than
was the case with the CJ system,

8. If adjustment is necessary, turn the
potentiometer screw ag follows:

- If the needle locks at full scale or
settles largely on the high side of
the scale, turn the screw anticloek-
wise until the needle spends  an
equal amount of time at bath ervds.

= If the needle settles largely on the
low side of the scale, turn the screw
clockwise until the needls spends an
equal amount of time at bath ends,

9. Refit the blanking plug over the screw
in the air mass meter.

Evaporative-loss contral device (ELCD)
Injection-engine cars with specifications

for the USA, Ca, JA, AU and ME are
equipped with an ELCD,

264 a0
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rinciple of operation

lhen the engine is switched off, hydro-
thons from the fuel tank breather system
feumulate in the filter and are adsorbed
the activated charcoal.

g the engine is running, a control signal
Bm the throttle housing acts en the dia-
gom valve, opening the port to the inlet
ifold and thereby purging the activated
ieoal of the hydrocarbons. The depres-
the Inlet manifold and throttle
ng provides the control signal and
i function.

O wun B Gl B e

Hose

Fuel tank
Activated-charcoal filter
Throttle housing
Diaphragm valve

Inlet manifold

Ha-41




Activated-charcoal filter

fi At the top of the filter canister are the
lll diaphragm shell and three connection

spigots:

TR,

- Control signal from thrattle housing
- Dutlet to inlet manifold

- Inlet from fuel-tank breather system

54432

signal input
Outlet to inlet manifold
3 Inlet from fuel-tank breather system

Pl ==

1 To inlet manifold
Diaphragm valve pEn
3 Diaphragm valve closed



neral 261- 1

polant flow 261- 1
1 -_l: 1 251- /]
ixiliary cooling systems ?61- 4
pansion tank 761- &

ged nipple 261- &

| 261- 5

r

ol ing the radiator 261-

Radiator and cooling system

Replacing the radiator (Turbo APC) 261- 8

Coolant 261- 8
Thermostat 261=10
Temperature sensor 261-11
Oil cooler for automatic

Lrangmissions 261-12
intercooler 261-19

= ot water
= Cold water

Radiator

Water pump
Thermostat housing
Qutlat, inlet manifald

£ ol B3

pling system is a pressurized unit
srogs=-flow radiator and expansion

f pump iz mounted on the timing
jhis driven by a "V" belt from the
t pulley. The thermostat is loca-
& housing bolted onto the front end
linder head. The radiator fan is
¥ driven and is connected over a
Lic switch.

Cooling system, B201 engine

5  Water valve, open

& Water valve, closed

7 Heater core

B Expanzion tank
Coolant flow

A  Thermostat shut

From the water pump = via a channel in the
engine block - through the cylinder head
and lower outlet of the thermostat housing
= through the inlet manifold water jacket -
through a hose to the passenger compart-
ment heating system - through a hose from
the heating system - return to pump.

2611
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When the water valve for the passenger
compartment heating system is open water
circulates through the heater core. With
the water valve shut a passage is opened in
the valve connecting the inlet and exhaust
sides of the engine, so completing the
internal engine eooling circuit.

B Thermostat normally open (B201
engine)

From the water pump - via a channel in the
engine block - through the cylinder head -
through the upper outlet of the thermostat
housing (by-passing the thermostat) -
through the radiator - return to the pump.
A small amount of coolant passes thraugh
the lower outlet of the thermostat houging
via the inlet manifold and the heating
system in parallel with this flow.

€ Thermostat fully epen (B201 engine)
The thermostat closes the lower outlet

of the thermostat housing thereby for-
cing all coolant through the radiatar.

261-2

[ AR ey

Three-way thermostat (B201 engine)

1 To radiator
£ From engine block/cylinder head
¥ To water pump




Thermastat fully open (B202 engine)

& thermostat closes the lower outlet
ithe thermostat housing, forcing the
ant to circulate through the radia-
@and substantially reducing the flow
the heater.

QmpiZ

4#]; S

523N

ifee-way thermostat (B202 engine)

To radiator

From engine block/cylinder head
To heater

By-pass port

.J—

Thermaostat

= ot water
Cold water

Radiator

Water pump

Thermostat housing
Preheater, valve housing

£l Pl

() s

o o= W

Cooling system B202

Heater valve open
Heater valve closed
Heat exchanger
Expanaion tank
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Radiator
MNormally aspirated endgines

Radiators fitted in cars with specifications
for Sweden and Finland are of the single-
row type and those with other specifica-
tions of the dual-row typea.

Cars with ME and FE specifications up to
and including 1983 models are fitted with
dual-row radiators,

Turbo engines

All turbo-engine cars are fitted with &
special turbo-upgraded dual-row radiator,
a8 are 1984 models onwards with normally
aspirated engines and specifications for ME
and FE.

Auxiliary cooling systems

A variety of auxiliary cooling systems are
available to cope with difficult conditions.
These are fitted in certain models and cars
destined for certain markets where ex-
tremes of temperature are usual.

The auxiliary cooling systems include:

= Auxiliary cooling fan located to the
left of the standard fan.

= Spoiler (ejector) fitted as standard to
cars for certain markets and cars usad
extensively for towing.

Expansion tank

The liquid in the expansion tank does not
circulate in the cooling system. The tank is
connected to the water Pump and the upper
left section of the radia-tor to enable air
to be evacuated from the upper section of
the radiator.

Bleeder nipple

The . bleader nipple located in the thar=
mostat housing cover should be opened
when adding coolant to the system. The
nipple should not be opened when the
engine is running.




radiator fan is driven by an electric
Stor and is located behind the radiator.
8ifan is thermostatically controlled. The
Bnostat switch is located on the left side
fthe radiator.

sck the operation of radiator fan

gheck the operation of the radiator fan,
i on the ignition, remove the rubber
f from the thermostat switch and con-
he two terminals, e.g. with a screw-
e The fan should row run.

fan on cars equipped with air

Biliery radiator and an auxiliary fan
i8d beside the standard radiator and
pars equipped with air conditioning.
filliary fan cuts-in as soon as the air
[ system is switched on.

g of the cooling system

iin the cooling system are often
in detect owing to the fact that
i system only becomes fully pre-
the car is on the road. An
pthod of testing the system is
: & tester which pressurizes
piand enables the radiator hoses
abe checked. The highest per-
a LEsk pressurs is 1.2 bar
). The pressure at which the
ihopens can also be checked
pressure-testing equipment. The
e ghould be_between 0.7 and
ol and 17.5 1b/in"™ ).

Ry
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Cleaning the radiator

If the radiator has become clogged with
dirt; insects, ete. it must be cleaned. Hoge
it clean holding the hose inside the engine
compartment and directing the jet of
water towards the front of the car. Blow
the radiator dry using compressed air.

Mote

Do not hose the radiator at too high a
pressure as excessive pressure is likely to
damage the fins.

Checking the radiator

To check whether the radiator is blocked,
run the engine until the thermostat opens.
Thereafter, check the temperature of the
radiator using your hand. If distinct hat and
cold zones are apparent, the radiator is
blocked and must sither be cleared or
raplaced.

Checking the expansion tank filler cap

If the car has been driven for some time
with an incorrect concentration of anti-
freeze in the coolant, deposits may form in
the filler cap and have an adverse effect
on its ability to function properly. To
check the function of the filler cap, use
pressure tester and adaptor B3 94 140,

l. Remove the outer seal and clean the
seal inside the cap.

2. Check that the vacuum wvalve in the
cop has not seized.

3. Reassemble the cap.
4. Screw the cap onto the adaptor and

then connect the adaptor to the pres-
sure tester.
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Raise the pressure and check that phe

plve opens at a pressure of
)= 1.25 bar (14.5-18.2 Ibfin2).

sing the radiator

N the coolant. Remowve the distri-
for cap.

sogen the hose clips and remove the
jator hoses.

sk the electrical leads to the
d the thermostatic switch and
the caoil. Disconnect the hose
[ expansion tank and the air in-
o the air cleaner.

va the two bolts in the upper
itor member, and lift the radiator
the car, pulling the top of the
tar slightly backwards.

:-:_ radiator studs into the holes
diator member. Fit the re-
e radiator hosez and elec-
ids. Refit the coil and distri-
intake.

jith coolant and bleed the

g HoEl

Haoles in lower radiator member
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Replacing the radiator (Turbo APC cars
only)

To remaovea

1. Drain the coolant into a suitable
receptacle.

2. Remove the air intake (up to and
Including 1984 models only),

3. Disconnect the bottom radiator hose,
% Remaove the ignition coil.

2. Remove the APC wvalve and switch
assembly.

6. Disconnect the top radiator hose.

7. Remove the turbo pressure (discharge)
pipe.

8. Disconnect the expansion tank hose.

2.  Disconnect the electrical leads at the
thermostatic switch,

10.  Remove the fan (cars with AC:remove
both fans).

11. Remove the radiator,

12, Remove the rubber bush from the
radiator.

13. Remove the fan lower securing bolt,
Refit in the reverse arder.
Coolant

Aluminium engine components requires ef-
fective corrosion inhibitor in the coolant.
The coolant therefore performs two tasks,
First, to prevent the cooling water from
freezing and, secondly, to provide protec-
tion against corrozion damage.

SAAB Original coolant mixed with clean
water in the ratio of 50/50 satisfies all the
requirements specified by Saab-Scania AR,

- If an insufficient quantity of SAAB Ori-
ginal coolant is used, its corrosion-
inhibiting properties may have the op-
posite effect.

= The coolant should be changed once
Bvery two years.
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iy the 1983 model year, a coolant was
guced which needs changing only once
pthree years. The colour of this cool-

reason for the coolant having to be
ged is because the anti-corrosion addi-
gre gradually consumed.

jing the coolant

ove the cap from the expansion

ion should be employed when the
o be removed. Carefully slacken
p and releasse any vapour before re-

the coolant through the wvalve
e radiator and the drain plug in
gngine block.

'the systemn completely, e co-
he bottom radiator hose and lower
the radiator, the bottom hose
fisconnected from the radiator. It
iSible to drain the heating system

jithe drain valve and tighten the
g and refill the system with
(50 % Saab Original Coolant
HI'% clean water). The system
proximately 10 1. Open the
Fnipple on the thermostat houws-
il conlant starts to flow through

nle

engine and run it wp to
pperating temperature. Let it
moderate speed and with the
Bture control for the heating
pet to maxirmunm.

B #ystem as the air is ex-

Plug for engine block heater

Urain pleg for coolant
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Draining the coolant from the block (B201
engine as from 198% models)

Drain the coolant through the lower plug
(2} in the cap. The upper plug (3) can be
removed for fitting of an  immersion

heater.
Cylinder block B201 engine (as from 198§
models)
1 Cap
Z  Coolant drain plug
3 Immersion heater plug
Thermostat
Changing the thermostat

l.  Undo the cap on the expansion tank to
release the pressura.

2. Replace the ¢ap securely.

3. Remove the securing bolts for the
thermostat housing.

4. Change the thermostat (fit a new gas-
ket).

2. Refit the thermostat housing.

&. Run the engine up to normal operating
temperature and then tep up the co-
olant as necessary.

Winter thermostat

A winter thermostat with an opening temp-

erature of 92°C {lﬁ?uF} iz available a3 &
jpare part.
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it bl el o e g = g 1

ithermostat is only intended for winter
in markets with very severe climates,
Mordic countries, Canada and the
&rn states of LSA. [t should be re-
8d by the standard 88°C (1907F) ther-
jat at the end of the winter.

thermostats must not be fitted to

srature transmitber

Y ! _
>3 "

fain the coolant from the radiator
] ine block.

from 1985 ™Y

connect the electrical wire.

move the transmitter (1/2 in 2pan-

W in the transmitter.
COreeC L thﬂ wirs.

i!l.l the coolant.

the engine until warm and check
fmperature gauge reading.

¢ the coolant level and top up if
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i

0il cooler for cars with automatic trarE-
i Esion

Caerweral

An oil cooler is fitted to cars with auto-
matic transmission. The oil cooler is lo-
cated in the hose between the radiator and
the water pump. The capacity of the oil
cooler is adequate even when the car is
being used for towing.

261=12
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led variant (all other models)

Water-cooled

—

STELRES
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Air-cooled wariant with thermostat for

cars with B202 engine and USA, CA or JA
specs., as from 1985 models
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: d engine-oil cooler fitted to all
1 l.mbn- engines up te and including

smove the radiator grille.
move the LH headlight.

gmove the wiper motor (leaving
ads attached).

do the four screws securing the oil
soler to the radiator (two at top and
o at battom).

tach the hydraulic hoses from the

the reverse arder.
251-16
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Air-cooled engine—il cooler for all B202
turbo-engine cars as from 1984 models, and
B201 engines as from 1986 models

To remove
1. Remove the LH light cluster.

2. Remove the baffle plate.

2E1=16




Remove the LH headlight.

Remove the spoiler grille for the oil
cooler.

Remove the nut from the bolt in the
radiator member

nd then the bolt from underneath.

L/
i

move the six bolts securing the
foud and cooler to the body.

igr the shroud and remove it from
oil cooler.

EHEIED
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8. Disconneet the hydraulic hoses frerm
the oil coolar.

Ta fit

l. Connect the hydraulic hoses to the ojl
cooler.

2. Insert the cooler in the shroud.

3. Fit the shroud leaving the bolts slack.

4. Insert the balt in the radiator member
from underneath, fit the nut and then
tighten the shroud-securing bolts,

3. Refit the spoiler grille,

6. Pull the hydraulic hoses forward such
that they run straight up from the ail
cooler,

7. Fit the he adlight.

8. Fit the baffle plate.

9. Fit the light cluster,
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P turbo engines as from 1984 models
B201 turbo engines as from 1986
Ramove the following:

The mounting plate between the ra-
fiator member and intercooler

pfrom 1986 models:
The plastic shroud between the radi-
ator member and intercooler

The bolt securing the intercooler to
the radiator member.

move hoth turbo pressure pipes.

out the intercooler.

he reverse order.

5311112
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Water pump

262-1 Refitting 262-1

drain the coolant.
e the "WV™ belt,

move the pulley.

move the bolts and 1ift off the pump.

e mating surfaces and fit a
&t. Apply gasket sealant.

the pump.
B pulley.

the V™ belt.

& &ystermn with coolant.




Dirain hole fop (i TH]
seal

gligible leakage past pLifmp

Fermizaibile leakage from B hours'

Constant
running is’approx. % m)




Throttle controls
| — ki*"* .

3
.-'_.I.—— $
|

Throttle cable on Turbo engines

ble on fuel injection engine with
e bramemission
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Removal

L. Disconnect the throttle cable at the

carburetor (throttle housing) and re-
move the sheath from the bracket.

2. Cars with centre consoles in the front
as from 1983 models:

Remove the rubber ballows  from
between the front and rear consoles,

Remove the two lower screws and the
screw adjacent to the ashtray,

Lift out the centre console.

-2




do the three fixing screws

remove the safety padding from
dnder the instrument panel.

O the cable from the sccelerator

the grommet in the bulkhead
ove the cable,



Fitting

1. Fit the grommet in the bulkhead.,

2. Connect the cable to the accelerator
HITM.

4. Fit the safety padding below the in-
strument parsel.

4. Where applicable, refit the centre
congole and the rubber bellows,

3. Fit the throttle cable to the driver
(throttle-valve arm).

6. Fit the cable sheath to the bracket
and adjust the tension of the cable to
eliminate play in the sccelerator,

7. Press the accelerator down to the
floor and check that the throttle valve
is wide open.

Accelerator pedal

Remawval

1. Remove the safety padding below the
instrument panal.

2, Unhook the throttle cable and remove

the pedal assembly.
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ling the charging pressure ator
gate valve) up to and including 1982
1 (NJA to cars with APC)

i setting 291- 2
ging pressure - to 291- 3
sure on the road

ging pressure - to adjust 291- 5

ng the charging pressure requlator
=gate valve) as from 1982 models

-I_:!' etbing

291- 7

ging pressure - to 291- 8
ire on the road
Bcharging pressure - to 291-11
g the maximum boost 291-12
4ing the basic charging 291-16
Ire in conjunction with

ting of the max. boost

it checks

ging the APC systemn in 291-21
ing the solenoid valve 291-22
ing the restriction in the 291-23

d valve

ing the pressure transducer 291-73
ing the pressure switch 291-26
Ng the turbo pressure 291-27

Turbo system

Turtso unit
Femawval
Refitting

Removal and refitting of APC
Components
Knock detector, up to and includ-
ing 1982 models
Knock detector, as from 1983
madels
Pressure transducer, up to and
including 1982 models
Prassure transducer, as from
1287F models
Contral wnit, up to and Includ-
ing 1985 models
Control unit, as from 1986
miodels
Solenoid valve

Fault-diagnosis table for turbo
aystem

Fault-diagnasis table for basic
charging pressure (cars with APC)

F ault-diagnosis table for APC
system components

Fault-diagnosis table for APC
system

291-27
221-27

291-28
I91-30
291-31
291-32
291-33
291-35
291-35

291-37

291-34

M1-40

291-41



Basic setting of the charging-pressure re-
gulator (waste-gate valve) up to and incl
1982 models (NfA to cars with APC)

A basic mechanical setting should be pear-
formed in conjunction with repair or repla-
cement of charging pressure regulator
components. Therefore the charging pres-
sure should be recorded while the car s
being driven, which acts ag @ basis for a
more accurate adjustment of the charging
pressure.

Charging pressure regulator - basic setting

(The diaphragm unit and charging pressure
requlator mounted on the turbocharger,)

l. Hold the regulator eontrol arm in the
"closed position”, Adjust the end of
the diaphragm unit lever so that its

hole lines up with the stud on the
contral arm.

Z. Serew in the end onta the lever gix
turmns.

Tighten the locknut,

3. Pull out the lever and fit it onto the
contral arm stud,

Fit the circlip.

4. Check the charging pressure by taking
the car out for a drive.

Adjust as necessary, until the charging
préssure is within the specified limjts,

3. Fit an anti-tamper seal to the stud an
the contral arm,

291-2

f'-h 3 § 2080

Charging pressure requlator housing
End piece

Lock nut

Diaphragm unit with lever

e
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] pressure - Lo measura on the road

ging the maximum charging pres-
i the road muost be performed
pidly as possible (3-5 s approx.) in
to avoid abnormally high brake tem-

it must be driven at least 0.6 miles
e the test has been completed
gr to allow the brakes time to cool.

harging pressure should be recorded
foad test with a special pressure
cted to the inlet manifold.

nect gawvge 83 93 514 between the
Gtlet on the inlet manifold and the
Srpressure  switch hose, Run  the
pge Into the engine compartment and
g the gauwge vertically to awvold
lity readings.

gngine must be properly warmed
pafore starting the road test.
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3. a Manual transmission: The Leat
should be performed with the car in
drd gear and at an engine speed
lower than 1 500 r/min.

b Automatic transmission: The test
should be performed with the gear
selector in position 1 and at an

{ engine speed lower than 1 500 rpm.

————————

4. Accelerate at full throttle by pressing
the accelerator down to the floor.

3. As the engine speed approaches
3 000 r/min apply the brakes, but hald
the accelerator down to put the car
under full load at 3 000 o/min and

rote the maximum pressure shown on
the gauge.




] pressure - to adjust
road test)

the charging pressure recorded
e road test, adjustment should be
d as follows:

t the circlip and security seal.

the locknut on the end adjust-

lach the diaphragm wnit lever,

i£an be caused to the diaphragm if
] 1 I,ﬂ“. P'I.Iﬂ'l rod is ot
d from rotating when adjusting the
. When clamping the push rod the
id be positioned as close to the
| pogsible in order to avoid Bvisr g
I part of the rod. Burrs on the
of the rod can damage the
h the diapragm unit and disrupt
ing pressure contraol.

- pressure: rotate
W ﬂnc:kwm:: (shorten the lever),

charging pressure: rotate
i -l:n.n'll.ur—-u:tm{-:wme} lengthen

et ).
8 lever,

circlip and re-seal the
g requlator control arm.
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Charging pressure adjustment tahle (LsA
spec, only)

Fressure reading  Pushrod adjustment
Bar (PSI) required bar
(number of turns)

0.38 (5.5) 3 clockwise

0.40 (5.8) 2.5 clockwise

0.42  (5.1) 2 clockwiga

.44 (6.3) L.5 clockwise

046  (6.5)

.48 (6.9)

oLs0  (7.2) Correct setting

0.52 (7.5)

0.54 (7.8)

0.5 (8.1) 1.5 counter-clockwise
0.58 (8.4) 2 counter-clockwise
0.80 (B.8) 2.5 counter-clockwise
&2 (8.9) 3 counter-clockwise

Charging pressure adjustment table

—

Charging pressure  Rotate lever end

recorded {number of turns)
Bar (P5I)

058 (B.4) -3

0.60 (B.58) - 2.5

062  (8.9) -2

0.64 (9.2) = 1.5

0.66 (9.5)

0.68 (9.8)

0.70 (l0.1) Correct setting
0.72  (10.4)

0.74 (10.7)

0.76 (11.0) + 1.5

0.78 (11.3) + 2

0.80 (1l.s) + 2.5

0.82 (11.8) + 5
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ing the charging pressure regulator
p~gate valve) as from 1982 models

gharging pressure regulator valve and
pgm wnit assembly is factory-set and
only be adjusted in conjunction with
p componant replacement or fault

fjustment/repair purpose the basic
j s performed mechanically and the
sharging pressure is then recorded on

§e can be caused to the diaphragm if
gphragm unit push rod is not pre-

rom rotating when adjusting the
. When clamping the push rod the
lld be positioned as close to the
§ possible in order to avoid burring
it part of the rod. Burrs on the
it of the rod can damage the
in the diapragm wnit and disrupt
Jing pressure contral.

j pressure requlator - bagic setting

ging pressure regulator valve and
gm unit assembly should be con-
o the turbocharger.

the control arm of the regulator
e "shut" position. Adjust the end
goon the diaphragm wnit push rod
jat It can easzily be fitted to the
ol arm stud, without forcing the
gm return spring.

T

1
2z
L
[

R T N i

Flap valve with adjusting rod
End piece

Lock nut

Driaphragm unit
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Z. Serew the end piece 3.5 turns inwards
onto the diaphragm unit push rod (=
3 mm pre-load),

Tighten the lacknut,

3. Pull sut the push rod and hook the end
piece onto the contral arm stud,

Fit the cirelip,

4. Check the charging pressure by road
testing the car,

Adjust as necessary until the charging
pressure is within the specified limits,

2. Fit an anti-tamper seal to the control
arm atud.

Checking the basic selting of the charging
pressure regulator on the road (basic charw
ging pressure setting)

Tools: Pressure gauge B3 93 514

Maote

The engine should be at fu operating
temperature when the bagie setting of the
charging pressure requlator is checked.

1. Run the hose of the pressure through
the hole in the front pillar from the
PasSenger compartment to the B ine
compartment. Position the Pressura
Jauge vertically to avoid erroneous
readings.,
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gct the hose of the pressure
guge between the connection on the
manifold and the hose to the
g switch.

solate the APC system, by dizcon-
seting the cable: to the APC
Enoid valve,

Alternatively if test loom 83 34 074
§ connected (1985 models onwards):

knock-detector switch to OFF

solenold-valve switch to OFF.

-"'-

&

([T J)e~

SOLENQIO=VaALYE
& 5074 =

ENOCK -DETECTOA ’

521013




——um

Mote
The engine should be at full operating

L temperature.

'J;
4, 4. Manual transmission. The test should
¥ be started in 3rd gear with the engine

speedunder 1,500 rfmin,

Automatic transmission. The test
should be started with the gear selec-
tor in "1* and engine speed below
1,500 r/min.

3. Depress the accelerator to the floor.

6. When the engine speed approaches
5,000 r/min apply the brakes (keeping
the accelerator pressed to the floor)
50 that the engine is put wnder full
load at 3000 rfmin.

Read off the basic pressure from the pres-
BUrE CaugpE.

Refer to 'Technical data’ for the correct
reading.
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' re selting is only the ini-
fing for the function of the APC
i has no direct effect on the
charging pressure level, i.e. en-
rfic a, achieved when the APC

g connected. Engine output is not
d by raising the basic charging
s sbove (the value specified in
-al data').

sm charging pressure, which produ~-
sarrect maximum output from the
s controlled by the function of the

basic pressure setting falls out-
the specified tolerances adjust as
sribed under 'adjusting the basic
gsure of the charging pressufé re-

x basic pressure setting falls with-

the specified tolerances, fit an anti=
seal to the control lever stud.

»ct the cables to the solenoid.

Eﬂwpremiureg,augtandthz
test loom (where applicable).

|

L]

ttubminpmufthaduq—
wre requlator

on the basis of the basic pressure
 phtained, adjust as follows:

move the anti-tamper seal and cir-

the end piece locknul.

baok the lever from the contral arm

snt charging pressures rotate
i clockwise (shorten the lever).

. i pressres rotate
4 counter-clockwise ) lengthen

Tl
figure is given in "Technical
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4.  Refit the lever onto the control arm
stud, and tighten the locknut.

2. Refit the circlip,

6. Check the basic pressyre setling on
the road. See ‘Checking of the basic
setting of the charging pressure regy-
ator on the road, ([f the basic pressy.
re setting does not respond to adjust-
ment, see the Fuult—tracing chart),

Io If the basic Pressure satting is correct,
fit an anti-tamper seal to the contral
arm stud,

8. Reconnect the cables to the salenaid
or remove the AP test loom,

. Remove the pressure gauge.

Checking the s bmurm charging pressurs

Tools: Pressure gauge B3 93 514

l.

Test wiring harness with service box
8393548 (wp 1o and incl. ]19gs
modaels) or

83 94 074 (1986 models onwards)

Run the hose of the Pressure gauge
from the Passenger compartment to
the engine compartment. Position the
pressure gauge vertically to avoig er-
Foneous readings,

Connect the hose of the pressure gay-
g€ between the Connection on the inlet
manifold and the hose to the Préssyre
awitch,
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cables,

As from 1986 models:
Eift the catch and detach the wiring
00m connecter from the contraol
it and lift up the contraol unik,

=nect the tesgt wiring

harness
the service box between the

8l harress comnector faor

Lhe
- ol unit and the control wnit
aelf,

from 1986 mode]s:
B the test loom with control box
ito the cabin,

IlE the rear segt cushion forward
I disconnect the control unit




3. @& Set the 'knock-detectar' switch on
the service box to the "Off posi-
tion.

(This is to prevent the knock detec-
tor from wvarying the charging pres-
sure while readings are being taken.)

b As from 1986 models:
set the knock-detector switch on
the control box to OMN and the sol-
endid-valve switch to ON,

MNote

Depending on the type of fuel in the tank,
the engine may knock continually while
readings are being taken,

Mote

Checking the maximum charging pressure
in a road test must be performed as quickly
a5 possible (3-5 seconds approx.) to avold
abnormally high temperatures building up
in the brake linings.

The car should be driven at least 0.6 miles
(1 km) between each test and after testing
has been completed in arder to allow the
brake linings to cool.

Mote
The engine should be at ful operating
temparature,
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al transmission. The test should
started in Jrd gear with engine
gd below 1,500 r/min.

atic  transmission. The test
puld be started with the gear selec-
'in "1" and engine speed below
500 r/min.

% the accelerator to the floor.
gn the engine speed approaches
00 r/min charging apply the brakes
ille keeping the accelerator pressed
he floor) so that the engine is held
der full load at 3,000 rfmin.

d the charging pressure off the
fe gauge. The gauge must be
fical in order to obtain a true read-

ging pressure surge may be noted
e engine is accelerated to maxi-
g, the charging pressure will mo-
Iy exceed the pre-set maximum
the accelerator is floored.

§ atabilized the charging pressure
fing should be the same as that
fied in "Technical data',

he charging pressure reading is
iin the Etolerances specified, re-
B the teating equipment.

e charging pressure reading is not
f the tolerances specified, first
g the basic setting on the road
refer to the fault-diagnosis
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2.

Up to and including 1985 models:
[solate the APC System - e.g. by dis-
connécting the electrical leads from
the solenoid valve,

Ag from 1986 models:

Switch off the control box switches,
L,

Knock detector to OFF

Solenoid valve to OFF
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transmission. The Lest
d be started in 3rd gear with
i engine speed under 1,500 r/min.

atic transmission. The test
d be started with the gear se-
jor in '1' and engine speed below
1500 rfmin.

5% the accelerator to the Tloor.

g the engine speed approaches

i rfmin apply the brakes (keeping

iecelerator pressed to the floor)

iat the engine is put under full
5000 r/rrire,

heff the maximum pressure from

BESUTE gEl.II;E-

oine pressure has stabilized, note
jiching on the gauge (the correct
$8 given under "Technical data'.

|

P o
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The basic pressure setting is only the ini-
tial setting for the function of the aAPC
system and has no direct effect on the
maximum charging pressure level, i.e. en-
gine performance, achieved when the APC
system is connected. Engine output is not
increased by raising the basic charging
pressure above (the value specified under
Technical data'),

Maximum charging pressure, which produ-
ces the correct maximum output from the
engine, is controlled by the function of the
APC system,

7. If the basic pressure setting falls out-
side the specified tolerances adjust as
described wnder ‘adjusting the basic
pressure of the charging pressure re-
gulator'.

8. If the basic pressure setting falls with-
in the specified tolerances, fit an anti-
tamper seal to the contral lever stud,

?. a Reconnect the cables to the solen-
oid (up to and incl. 1985 models),

b Remove the test loom (as from 1984
models).

10. Remove the pressure gauge,

Checking the APC system knock contraol
Tools: Pressure gauge B3 93 514

Test wiring harness with service box
83923548 (up to and incl. 1985
models) or

83 24 074 (as from 1986 rmodels),

l. Run the hose of the pressure guage
from the passenger compartment to
the engine compartment. Position the
pressure gauge vertically to avoid er-
roneous readings,
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Co t the test wiring harmess
ith service box (see ‘Checking of
aximum charging pressure’.

Co the test eguipment bel-
the wiring loom connector and
he contral unit.

A from 1986 models:
Run the test loom and box inside the

i i“,.,

s to and incl. 1985% models:
the 'knock detector' switch on
service box to Oh,

iz from 1986 models:

the switches on the control box
fallowrs:

SAgle detector bo OFF

Eolenoid valve to ObL

d test at 3,000 rfmin approx.

gystem is working carrectly the
charging pressure should drop by
Ll bar (1.5 PSI) when knocking oc-
® a result of the enginé being put
pad at full throttle. If knocking
the pressure will be further re-
the systermn in several steps, until
runs without knocking.

gngine is now maintained under full

the charging pressure will try to

again in steps (0.1 bar 1.5 PSI

in 3 seconds) towards the nominal

intil the knocking occurs again,

gpon the charging pressure will once
M, !t.l:..

the octane rating of the fuel
A the engine, the lower will be the
gharging pressure of the engine when
g at full throttle.
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Every time the knock detector is activated
the reading on the charging pressure gauge
will alter - the charging pressure reading
will drop below the pre-sat maximum figu-
ré while at the same time flashing the red
LED on the test wiring harness servies box.

Should the fuel in the tank be of such a
high octane rating that knocking does not
occur, thus obviating the need for pressure
control, the operation of the APC gystem
can be checked as follows:

4, a8 If necessary, a further method of
provoking engine knocking is to dis-
connect the full-load enrichment
hose, (ELU-spec. cars only),

b Cars with UsA spec:
Disconnect the electrical leads from
the :‘ulJ-]uatjnenrichrIﬁenL switch an
the throttle housing.

5. Remave the wvacuum hose from the
Yacuum control unit on the distributor,
seal the hose,

Thiz disconnects the distributor's ge.
vance and retard mechanism with the
result that the engine runs 5° ad-
vanced under full load conditions.

6. Depressing the accelerator to the
floor during the road test should now
Cause the engine to knock and the
function of the apc system can be
obzerved,

If knocking still doeg not occur then

fuel of a lower octane rating must he
used to carry out the test.
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move the test eqguipment.

ggel to reconnect the wvacuum
the distributor and the hose to the
- enrlchment device (if discon-
on completion of the test.

the APC system in the car

re gawge 83 93 514
pse with connector (included with
e pressure gauge)

pump (radiator tester)

B the pressure transducer hiose
fithe inlet manifold connectlon.

e inlet manifold connection.

et the pressure gauge to the
o the pressure transducer (as L] [:}.1—'-,,
11983 models, the hose from the b ¢
B switch). Position the pressure
g vertically to avoid erronecus

BL the air pump via the hose and
lor to the hose from the pres-
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4. Start the enging and increase the
Speed to at least 2,100 r/min (in order
to make sure that the APC system is
in operation,

3.  Increase the pressure to 0,50 bar
(6.6 PSI)

6. Check that the solenoid valve starts to
operate (chattering sound).

The fact that the solenoid valve starts
to operate is an indication that the
components in the APC system -knock
detector, pressure switch, control unit
and solenoid - are waorking.

If the solenoid valve does rot start to
operate, sees the Fault-tracing chart.

Checking the salencid valve

Tools: Jump leads for connecting the so-
lenoid valve to the car battery.

l. Remove the electrical Connector on
the solenoid valve,

2. Disconnect the hose running between
the turbo compressar inlet and the "R=
connection on the solenaid valve,
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ck the jump leads between the
(12 ¥) and the electrical ter-
g of the solenoid valve.

B solenoid valve should be open
Y the current s on and closed
the current is off. This can be

fexed by blowing down the discon-
cted hose.

plenoid valve does not function as
8d above, it should be replaced.

i the solenoid valve restriction

pid connection (marked 'C') lead-
the hose from the turbocharger
pcorporates a restriction.

that the restriction is free from

B

pEtriction is blocked and the dirt
be removed, replace the solenoid

g the pressure transdoecer
Sressure gauge B3 93 514

e with connector (included with
the pressure gauge)

jir pump (radiator tester)

purrp

meter




1. a Upto and including 1982 models:
Disconnect the pressure transdycer
hose at the inlet manifold. Connect
the pressure gauge Lo the pressure
transducer hose,

b Alternative method as from 1983
rmicschisls:
Check the transducer by unplugging
the connector from the APC control
unit and measuring the resistance
between terminal 9 (green/red;
GMN/RD) and terminal 8 (black; Sv).

MNote

To preclude gamage to the connector,
apply the rest prods to the same side gs
that on which the cables enter the con-
nector.

As from 1983 models:

Remove the gaiter from between
the front and rear centre sonsoles,
Remove the centre console,

c Femove the lower siection of the
safety padding.

d Disconnect the pressyre Lransmitter
hose at the Y connector. Connect
the preéssure gauge equipment to the
hose from the pressure Lransducer,

As from 1986 models:
First, remove the cover from the
electrical connector, Measure the
registance bstween terminal 23
(black/white; SV/VT) and terminal
10 (green/red; GHIRD).

Mobe

lo preclude damage to the connectary,
apply the rest prods to the same side as
that on which the cables enter the con-
nector.
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pithe pressure gauge vertical to avoid
mecus readings.

Connect the air pump via the hose and
gonnector to the hoze from the pres-
B transducer.

gisconnect the cables from the pres-
Sure transducer.

BCt an chmmeter to the electri-
8l terminals of the pressure switch,

measure the resistance which should
10 ohm  (tolerance: - 5 ohm;
ohr) at atmospheric pressure.




sy 1ot ool i Al 0l A W 1

Using the air pump, raise the pressure
to 1 bar (14.5 PSI) approx, then reduce
it to 0.60 bar (8.3 PSI) while tapping
the pressure transducer lightly with
the handle of a screwdriver. Measure
the resistance which should be 88 *
» ohm at 0.60 bar (8.3 PS[)

If the above readings are not obtained, or 3
short circuit or break in the ecircuit is
indicated, replace the pressure Lransdpcer,

.

Replace the air pump with the VAT
pump and raise a vacuum of BPpIrOx.
0.5 bar (6.8 PSI)

Check the resistance again for signs of
a short circwit or break in the circuit.

Checking the pressure switch

1.

2.

Start the engine and have it idle.

Disconnect the hose to the pressyre
switch at the inlet manifold and con=
nect gauge B3 9& 074, together with @
suitable pumg (e.g. cooling system tes
ter) to the pressure switch hose.

increase the pressure by means of the
pump and check the pressure at wihiich
the engine cuts gut.

Refer to the ‘Technical dats' section
for the pressure at which the switch
should break the cirewit.
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the turbo pressure gauge following
same procedure as that for checking
pressune switch.

ximum charging pressure, the needle
jld be within the wide orange zone.

e pressure switch actuating pressure,
tneedle should be in front of the limit

the orange and the red zones.

Remove the battery.

Bemove the suction and pressure con-
nections from the compressor and lo-
osen the pre-heating hose.

Hemove the exhaust elbow between
the exhaust manifold and compressor,

Remove the oil pressure pipe and oil
return pipe from the turbocharger.

Remove the retaining boits from the
turbo flange on the exhaust manifold
and remove the turbocharger.

Refit the turbocharger to the inlet
manifold with a new gasket.

Refit the oil return pipe to the turbo-
Eharger with a new gasket.

ill the cil feed channel with engine
oil and refit the oil pressure pipe with
8 new gasket,

Refit the exhaust elbow and exhaust
manifold.

Refit the suction and pressure connec-
Lions to the compressor.
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6. Run the engine for 30 = 8pprox. on the
starter motor (with distributor discon-
nected) so that the turbocharger lubri-
cation system is primed before the en-
gine starts.

MNote

Ignition systems with Hall transmitters:
Before running the starter when the sec-
ondary circuit is open, the primary cirecuit
must also be isolated, e.g. by disconnecting
the electronic control unit.

melmdmﬁuh'qnfﬂ.ﬁ:m

Mote
Ensure that dirt does not enter the ADPC

system hoses and requlating equipment.

Knock detector, (up to and incl, 1982
miodels)

To remove

Tools: Open twelve point socket, 24 mm,
no. B3 93 472

Long extension
Jointed handle or ratchet
Caution
Do not apply force to the knock detec-

tor casing when removing or refitting
it

1. Detach the knock detector wiring
from the car wiring harness at the
knock detector plug about 350 mm
from the knock detector.
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Z. Remove the knock detector from the
engine block.

o refit

Clean the threads and the mating sur-
faces and oil the threads and mating
surfaces.

acrew the knock detector into the
engine block.

Tightening torgue: 8 MNm (6 IbF ft)

Connect the knock detector electrical
wiring to the car wiring harness.

52038
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Knock detector (as from 1983 models)

To remove

Tools: Long éxtension
1% mm sockaet
Ratchet handle
Torgue wranch

1. Unplug the knock detector connector.

2., Remove the centre=bolt from the

knock detector and Lift the detector
off the block.

To fit

1. Clean and lubricate the centre-balt
and the threaded hole in the block.

2. Fit the knock detector to the block.
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Mot 0
7 Fit the knock detector with the electrical 20
.-"" detector to the fromt but offset at angle of
20 degrees. |
/ Tightening torque: 14 Nm (10.8 Ibf ft) \
3. Pugh on the connector.
-] -
1 0
Pressure transducer up to and incl. 1982
madels
To remove
I. Detach the wiring from the pressure
transducer.
-
- I, Remove the hose from the pressure
f transducer.
e
— ¥ Eemove the screws holding the press-

ure transducer on the wheel housing.

To refit

1. Position the pressure switch on the
wheel housing.

2. Mount it using the two screws,
3. Reconnect the hosze.

4, Reconnect the wiring.




Pressure transducer, as from 1983 models

To remove

1. Remove the rubber bellows from bet-
wean the front and rear centre-Consn-
les. Remove the front centre-console.

2. Remove the safety padding.

3. Unscrew the pressure transducer brac-
ket from the panel member (3 screws).




4. Disconnect the cables from the pres-
sure transducer,

3. Disconnect the air hose from the presg-

sure transducer,

6. Undo the Z bolts sécuring the trans-
ducer to the bracket

To refit

Refit in the reverse order,

Enruﬂuﬁt{mtnmin:Llﬂlﬁnudﬂﬂ

To remove
Fold the rear seat cushion forward.

Detach the wiring harness connection
from the control unit.

Remove the screws haolding the contral]
unit to the floor.

Ad e




To refit

1. Check that the control unit has an
anti-tamper seal fitted.

2. Paosition the contral unit on the flaor
under the rear asat cushion.

3. Screw the unit into position.

4. FReconnect the wiring.

5. Put the rear seat cushion back in posi-
tiomn.



Control unit (as from 1986 models)
To remove
1. Open the bonnet.

2. Unplug the connector from the control
umit.

5 2048

¥ Undo the screws securing the control
unit to the edge of the wing.

4. Undo the brackets,

Tao fit

Fit in the reverse order.

Salenoid valve

To remowe

l. Remove the electrical connector from
the solenaid.

£ Loosen the hose clips and remove the
rubber hoses from the valve connec-
tians.




3. Remove the screws holding the sole-
noid valve an the bracket.

To refit

1. Poszition the =zolenoid wvalve on the
bracket.

2. Refit the screws.

3. Comnect the hoses to their respective
valve connections, refit the hose clips.

4. Reconnect the wiring to the solenoid

terminals.
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Fault-diagnosis table for the turbo unit

Fault

Caae

Remedy

Moige ar vibration
from the turbo com-
pressor

Poor lubrieation of the
turbo shaft bearing

Check the gil pressure and flow
to the turbo. If the fault shoyld
persist after remedial action
{(permanent bearing damage) ex-
change the turbo compressor,

Leakage in the induction ar
exhaust system

Tighten leaking connections and
replace defective seals and
gaskets

Unbalanced turbo shaft oW ing
to damage

Exchange the turbo cOmpressor

Insufficient
charging pressure

Leakage between the com-
pressor and cylinder head
or between the cylinder
head and turbine

Tighten leaking connections
and replace defective seals and
gaskets

Incarrect setting of charging
pressure

Adjust the charge pressure re-
qulator

Valve in charge pressure
regulator sticks in open
position

Overhaul the charge pressure
regulator

Partially clogged exhaust
system

Clean or replace exhayst ByS-
tem

Clogged air cleaner

Change cartridge

Binding turbo shaft

Exchange turbo CoOMmpressor

—

Excessive charging

Incorrect setting of charging
pressure

Adjust charge pressure regulator

Leakage at exhaust pressure
line connections

Tighten; if necessary, replace
nipples

Clogged exhaust pressurs line

Remove and clean

Damaged diaphragm unit in
charge pressure regulator

Replace diaphragm unit

Flap valve in charge pressure
requlator binds in cloged pao-=
sition

Replace the charge pressure
requlator housing

lee formation in exhaust
pressure line. (Excessive
pressure occurs 1-2 min after
cold start when ambisnt tem-
perature below freezing)

Avaid heavy loading of enigine
immediately after cald starting
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Fault

Cause

Remedy

Engine knocking

Excessive charging pressure

Adjust charging pressure

Unsuitable fuel (octane too low)

Change fuel

Ignition setting too far advanced

Adjust timing

Oil leakage at turbo
ghaft aeals (oil fumes
in exhaust)

Poor return flow from turbo:

- Clagged return line

- Excassive crankcase pressure

- Air cleaner clogged, oil
coating on compressor seals

Check return line
Check crankcase ventilation
Change air cleaner

Turbo unit seals damaged

Exchange turbo compressor
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Fault-diagnosis table for basic charging pressure (APC)

Symptom

Paossible cause

Remedy

Mot possible to adjust

basic pressure as
detailed,

Faulty charging pressure reqgula-
tor valve,

Remove the exhaust alhow,
Visually check that the valve flap
is in contact with the turbo-
charger body.

Remove the seal and cirelip,
Unhook the diaphragm unjt plish
rod from the charging pressure
requlator valve,

Check that the valve shaft ratates
freely. Replace faulty

charging pressure requlator valve,

Sticlfing dlaphragm unit push-
rod bushing

Check that. the diaphragm unit
push rod moves freely,

Replace faulty diaphragm unit.

Blocked orifice in the sole-
noid valve hose connection to

the turbocompressar (connec-
l‘.iﬂ-l'l "C"}-

Mote

Can be témperature-sensitive,
Clean orifice.
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F ault-diagnosis table for APC components

Symptom Possible cause Remedy

(refers to APC system)
Solenoid valve not The control unit has no vaol- Check that fuse 19 has not blown.
functioning when APC tage between terminal 14 (+) Remove any oxidation present.
system Lested in car and & ground (=), Check the wiring in the connec-
as per"Checking of Mote. tors at distributor panel (fuse
components” The wiring harness bhox) and contral unit.

connector should be left
connected to the control unit
during the measurerment.

Check that the (+) and ground
(-Jcables are undamaged. Rectify
as required.

Loose connector on knock de-
tectar.

Broken cable between knock de-
tector and contral wunit.

-

Check electrical connection at
the connectors (in the engine
compartment and on the control
unith

Rectify as required.

Knock detector not properly
tightenad.

Check tightness. Ses under

"Removing and refitting of
com-ponents, knock detector'.

Faulty knock detector.

Tast system with known good
knock detector. If symptoms
disappear, replace defective knock
detector.

Solenoid valve not functions=
ing despite supply greater

than 5 volts.

Mote.

The solenoid electrical
connector is Lo remain connec-
Lz,

Check the solenoid valve. See
under 'Checking components,
checking the solenoid valve',

Faulty pressure transducer.

Check the pressure switch.
See under ‘Checking compo-
nents, checking the pressure
tramsducer”.

Faulty control unit.

Test system with known good
control wnit. If symptoms dis-
appear, replace defective control
umit.




F ault-diagnosis table for APC system

Symptam Fossible cause Femedy

Maximum charging Incorrectly adjusted basic Check the basic setting of the
7 pressure too low pressure, charging pressure requlator valve.
1 {low engine output) See "Adjusting the basic pressure

of the charging pressure regulator.

Loose or oxidized electrical Check electrical connections
connections in the APC-System. of control unit, bulkhead
connector, preéssure transducer
(Z connections) fuel pump relay,
knock detector plug and comman
ground in the engine compartment.

Also check for broken cables in
the knock detector-to-contral
unit, pressure switch-to-control
unit, or fuel pump relay to control
unit, wiring. Reetify if required.

Defective (short circuit) stop Replace.
light switch.

Faulty or wrongly adjusted Adjust switch or replace
cruise control vacuum switch replace if defective.

(T-18).

Faulty knock detector. Test system with known good

knock detector. If symptoms
disappear, knock detector was at
fault. Replace.

Faulty pressure transducer, Check the pressure transducer,
See "Checking the pressure
transducer'. Replace the pres-
sure transducer if required.

Solenoid valve does not OpET. Check the solenoid valve. See
‘Checking the solencid val-
ve' under "Checking compo-
nents'. Replace faulty
solenoid valve.

Faulty control ynit. Test system with known good
knock contrel unit. If symptoms
disappear, control unit was at
fault, Replace,
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Fault-diagnosis table for APC system

Symptom Possible cause Remedy
The knock detector registers Connect the test wiring har-
abnormal engine vibrations. ness with service box

(83 93 548 or 83 94 074 as
appropriate), (see "Checking

the APC system knock control),
If the LED flashes when driving
under light load listen for
abnormal engine noise. If the
engine sounds normal try a

nenw knock detector,

Faulty spring or sticking rod Try a new diaphragm unit.
in the diaphragm unit.

Faulty turbocompressor. Femove the exhaust elbow and
the inlet to the compressor.
Check visually that the tur-
bine wheel and the com-
pressor are not damaged. Re-
place faulty turbocompressor.

Charging pressure too Leak in turbocompressor - Check for leaks. Replace

high (also covers vio- solenoid hose. faulty hose.

lent changes in charging —
pressure during acce- Leak in solenoid valve - Check for leaks. Replace
leration). Pressure diaphragm unit hose. faulty hose.

switeh cuts out.

Leak in diaphragm unit. Check for leaks. Replace
faulty diaphragm unit.

Ruptured diaphragm unit. Check for leaks. Replace
faulty diaphragm unit,
Check the mounting of the
diaphragm unit housing an
the bracket.
Replace faulty diaphragm unit.

Leak in hose to pressure Check for leaks. Replace hase.
transducer.

Faulty pressure transducer. Check pressure transducer. See
*Checking pressure transdu-
car'.

Replace faulty pressure trans-
ducer.

Solenoid valve does not shut Check the APC system in the
due to sticking valve spool. Car.

Replace faulty solenoid valve.

Blocked orifice in the sole- Mote. Can be temperature-sen-
maid hase connection to the sitive.

turbocompressor (connection Checl and clean orifice as
') Mecessary.




Symptom

Fossible cause

Remedy

Incorrect basic charging pres-
sure setting.

Check the basic setting of the
charging pressure regulator valve
with the car on the road. See
'Checking the basic setting

of the charging pressure regula-
tor on the road'. Adjust

as necessary.

Short cireult in the pressure
transducer signal circuit.

Check the wiring between pras-
sure transducer and the control
wnit. Rectify short eircuit.

Faulty control unit.

Test system with known geod con-
trol unit. Replace control unit if
defective.

Shaft sticking in the
pressure requlator valve.

Remove the seal an circlip.
Uinhook the diaphragm unit push
rod from the regulator valve
control arm stud, Check that

the valve shaft rotates easily.
Replace faulty charging pressure
regulator valve.

Sticking diaphragm unit push
rod bush,

Replace diaphragm unit.

Mormal charging pres-
gure bul nD pressure
reduction despite in-
tensive knocking/pin-

king.

APC system not functioning.

See "Checking the APC sys-
tem knock control’.

Bad contact in the knock de-
tector wiring.

Check the connector between
the knock detector and the car
wiring harness.

Knock detector not properly
tightened.

Check tightness. See "Remov-
and refitting of components,
knock detector’.

Faulty knock detector.

Test system with known good
krock detector.

If symptoms disappear, knock
detector was at fault. Replace.

Faulty control unit.

Test system with known good
control unit.

If symptoms disappear, contral unit
was at fault. Replace.

Bearing sticking in the char-
ging pressure regulator valve.

Remove the seal and circlip.
Unhook the diaphragm unit push
rod from the requlator valve
control arm stud.

Check that the valve shaft
rotates easily.

Replace faulty charging pressure
requlator valve.
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Symptom

Fosaible cause

Remedy

=

Diaphragm unit rod bush
sticking.

Replace diaphragm unit,

Solenoid valve active
at idling speed.
(Irregular chattering
sound.)

Idling speed too low.

Increase idling speed to
875 + 50 r/min approx.

Broken cable between pressure
transducer and control unit.

Check the wiring. Rectify as
required,

Faulty pressure transducer.

Check the pressure transducer.
See 'Checking the pressure
transducer'. Replace faulty
pressure Lransducer.

Bad contact/broken cable be-
tween knock detector and con-
trol wnit wiring.

Check the electrical connec-
tions at the connector in the
engine compartment and at
the contral unit.

Check that the wiring between
the knock detector and the
contral unit is unbroken.
Rectify as required,

Knock detector not properly
tightened,

Check tightness, See "Remay-
al and refitting of components
knock detector'.

Faulty knock detector.

Test system with known good
knock detector,

If symptoms disappear, knock
detector was at fault. Replace.

Faulty control unit.

Test systern  with known good

control unit.
If symptoms disappear, control
unit was at fault. Replace.
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Bleed nipple
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Technical description
Basgic setting
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Charging pressure requlator
(waste-gate valve) as from
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Measuring the charging pressure
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Technical description
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Up to and including 1982
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Removal
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