_____

_____

> air temperature (IAC) sermf pply V

ttlebody

2 motor - plns1ﬂand5ﬂ‘-l

posmonsensoﬂ .
—pmsﬁandQ....

open - pins 6 and 9 .

3 position sensor 2:
-pinsﬂandg.... .
ly open — pins 8 and 9« « + s et



4Ae2 Fuel and exhaust system

s — petrol engines

Crankshaft position sensor
Resistance (pins 1 and 2) at 20°C . ..

Fuel pressure regulator

555555

Resistance at 20°C
Flﬂw rating (at 3 bar fuel pressure)
Maximum flow difference between injectors

ldla air l:nntrol valve

x & W =
-------------------------------------

Fuel pump

DDA b A R S R R R e e e

Capacity at 3.0 bars

Resistance (chms):
Fuel level sensor in full position
Fuel level sensor in empty position

Fuel system
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FPressure
........................

Wastegate preload (all types)
Turbo shaft play (axaal)
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g0 = 90 ohms

9.0 = 0.1 bars

Bosch EVG E
4 hole nozzle

brown
15.95 + 0.8 ohms

176 =+ 7 ml/30 seconds
20 mi

8.0 + 1 ohms
0.6 litres

Electric immersed in fuel tank
700 mi/30 seconds (minimum)

425 £ 6.5
50+ 1.5

Garrett GT17

0.40 = 0.03 bars

Garrett GT17

0.40 = 0.03 bars
Mitsubushi TDO4HL-15T-5

0.45 =+ 0.03 bars

2.0 mm
0.036 to 0.091 mm

3.0 bars
2.3 bars (min)

95 RON unleaded
98 RON unleaded

Nm

13
20
25
C-
24
22
21
73
24
35
8
24

Controlled by ECM (not adjustable)

Controlled by ECM (not adjustabie)

....
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4A*4 Fuel and exha

ust systems = petrol engines

5 Rotate the throttle housing sector and

disconnect the inner cable.

6 Pull out the locking clip (noting its position
in the grooves on the sleeve), and disconnect
the accelerator outer cable from the bracket

on the throttle housing (see illustration).

Refitting
7 Apply a little petroleum jelly to the rubber
bush (grommet) in the bulkhead, connect the
string or wire to the accelerator cable, and
draw it back through the bulkhead.
8 Untie the string, and reconnect the cable
and bushing to the accelerator pedal inside
the car.
9 Refit the accelerator outer cable to the
bracket on the throttle housing, and secure
with the locking clip in the position noted on
removal.
10 Reconnect the inner cable to the throttle
housing sector. If there is t00 much slack in
the inner cable, move the locking clip further
along the grooves in the outer cable sleeve.
11 Refit the inner facia lower trim panel, this
is a reversal of the removal procedure; see

Chapter 11.
12 Refit the engine upper cover and throttle
valve cover: this is a reversal of the removal

saure.

slerator pedal -
moval and refitting

V(e

de the vehicle, undo the retaining
Vithdraw the facia lower panel
ver's footwell as described in

g the accelerator pedal, slide
ewards and disconnect the
op of the accelerator pedal.
hout an accelerator cable,
wiring connector from the
sor assembly.

ts on the pedal bracket,
see illustrations).

removal, but make
polts are tightened

a)

i i -
L e
= - il —

e o

3.6 Remove the oute cable clip (arrowed)
securing the accelerator cable to the
bracket
f necessary, adjust the accelerator

securely. |
: Section 3, paragraph 10.

cable as described in

5 Cruise control system -

description and
component renewal

Vs

Description

1 The cruise control system allows the

driver to pre-select the speed of the car
and then release the accelerator pedal.
The cruise control system then adjusts the
throttle automatically to maintain a constant
roadspeed. The system is deactivated
when either the clutch or brake pedals are
depressed, when neutral gear is selected
(models with automatic transmission) or when
the main cruise control switch is switched off.
The system has a memory function, which
allows a pre-selected cruising speed to be
resumed if the operation of the cruise control
has been interrupted by depressing the brake
or clutch pedals.

2 \When the cruise control system is active, the
pre-selected roadspeed may be increased or
decreased in small increments, by means of
the multifunction cruise control system switch.
3 In the event of a fault in the cruise control

system, first check all relevant wiring for
security. Further testing is best left to a Saab
dealer, who will have the necessary diagnostic
equipment to find the fault quickly.

4 The main components of the system are as

follows:

4.3b .,.then remove the three pedal
securing nuts (arrowed)

b) Switches: the main

Electronic S ‘”
module Is aE;p"m:; 1
car by signals senp g !
in the instrument pa M
not operative at spp. |
When the cruise cen,.
the engine ma 0l g
informed of thﬁf::t Q;r;-_
smoother contro| of e -
ECM determines .-';;-_;J'_'-.
from a signal supp

switch for the cruise am. .
integral with the stee
stalk switch. Switchee = "ol
the facia and ope 1 o
clutch pedals deactiy= :L
either pedal is dep I
the brake pedal crujse -
is earthed through '*;5.."‘-. kot
bulbs, via the main ston. .
this circuit develops a fai .
control system will not ome...
c) Indicator light: the ¢ "“f_n{ |
light on the instrument ne..

=

whenever the cruise conte
operating. i

e
QR
pe -

Component renewal
Electronic Control Module
5 The cruise control use ‘,. :
control module as the engine
system. Refer to the informg

Section 14 of this Chapte L
refitting procedure.

Multifunction , L
6 Refer to the T;a, i

Section 4, for the removal o |
column switch, T

Stop-light switch
7 Refer to the information given
Pedal switches

8 From inside the vehicle, undo the
screws and withdraw the facia lo
from the driver's foot well a
Chapter 11. &
9 Reach behind the facia an
wiring from the relevant switch
10 Carefully prise the swil
mounting bracket. ;
11 To refit the switch, carefull
plunger out, and then dep
clutch pedal (as applicable).
into its mounting bracket, and

the Pedﬂl Lll'ltil it i':_-_:';;‘_-:,:;_.'..3.._,”' -

Reconnect the wiring securely

. s

el LA S

i & R ..
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is correct at the time of
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h%zr): gy thought to be requireg
)ee > Of W info™2_, dealer. If travelling abroge
/ ' |
E&’hf&% 3 _;:"IJI L?I"T'Tufhﬂﬁr};} fCJ.I"' E.Cl'rl-"rh':e on the ﬂetrﬂf
is hp ﬁ;}fm-’ﬂf au  their suitabily for your vehicfe,
B S
U g W "'#;13 fue! Stions at the start of this Chapte,
De. N EF’EEHIEM(}N _re different testing standards.

"Og Q iy ﬂ’?DN 3”;5 or ﬁeseaﬂ?h Octane Number (also
- n ~ while MON stands for Motq,

‘ﬂuj%ﬂeq* B
SR 8 fﬂt’fﬂ” asjmbe, (also written as MM).
Sl o P;Lu g-5 models covered In this manug|
H'E’h "I‘rn A y 52 ~ed 10 run ON unleaded fuel with g
”fe I f,_:..- F ,pa‘jEElg {}CTE'”E rating of 9"[ RON; 95 RON
rbaghhaqdlf ,ﬂiﬂ'”“”; N urﬂeaded fuel Is recommended
..akad}-,u i QEdEE are equipped with a Eatalyﬁc;
’fame"d o mier and must be run on unleaded fyg]
ra#‘&:h%. g o ' nder no [:|rGLIrTISI:|:'|SGES'”ShDUId leaded
Viteh, fs, G ﬂ. ﬂ"!ir.iLﬁP pe used, @S s will damage tha
E"‘?Qhr Eﬁm}‘ﬁ{: converter
C -
=ru?5;'f B Engin® m,ﬂnageTE"t system
B ~neral information
Mingt. .
M js faqr i saab Trionic engiine management
E controls three funf:tlc:-ns of the engine
:r};m 5 single electronic contrpl module
B o). The three fqncttqns comprise the fuel
= jnjEf:tm” system, ignition system, and the
‘Ectran- ¢ wmncha"ger boost control sy*:aterrju. Details of
lgem&m-‘ ] ﬂchmPD”emS related to the ignition function
ke I system S microprmc_essur-cnntmlled,
and B the ruel system provides the correct
. of fuel necessary for complete
BB bustion ynder all engine conditions. Data
oter 1 B various sensors is processed in the ECM,
hﬂring"; i order to determine the opening period of
B ES fuc! injectors for the exact amount of fuel
B be injected into the intake manifold.

B The system IS of sequential type, where fuel
BSinjected in sequence with the engine’s firing
- order. Conventional sequential fuel injection
HCE require a camshaft sensor, which
Borks in conjunction with the crankshaft
Bosition sensor to indicate which cylinder at
BNIDC is on its compression stroke and which
B8 0n its exhaust stroke. The Trionic system
lias no camshaft sensor; it determines each
Igylinder’s stroke Dy applying a small direct
Edurent voltage across each spark plug. When
BNEG iinder on its combustion stroke approaches
BRIDC, this voltage causes an ionisation current
0Tiow across the terminals of the spark plug,
;.-_H'Ius indicating which cylinder requires fuel
llection and ignition next. Sequential control
j"_f”f the ignition timing to control combustion
fock is achieved in the same manner (€€
Bicpter 5B).
When the ignition is initially switched on
%.i"ﬁgcfgt?{ the fuel pump is operating, all thret
-:':-"'F'Gru:}; s operate simultaneously for @ Shoﬁ
BN this helps to minimise cold sta
- 9 times.

' main components of the syste

lows

m are as

mounted in the flow of

. , tem
in the wire cause Perature reduction

' d by the f| |
ol . ow of a
s hsgs a change in electrical resli;;ﬂe
IS converted to a variable voltage |

output signal. Measuring air mass f]
rather than volume flow mmpensat:w}a
the changes in air density ancaunter:d r
wh:en driving on roads at different
altitudes. Note that this method of
measurement also precludes the need for
a measurement of intake air temperature.
g) Thnl:r!ﬂa position sensor: the throttle
position sensor informs the ECM of the

throttle valve position.
h) Charge air (boost) control valve: the

the air intake, The

boost pressure contro
to as the solenoid valve) is located on

a bracket at the front of the cylinder
head. It controls the operation of the
turbocharger. Under ce

in 1st gear), boost pressure IS reduced.
(boost) bypass valve: the

rtain conditions (ie,

P will go on immedi
diaonosti ediately and the
cIEgEm: trouble code will have to be
with the diagnostic tool.

Check Engine indicator lamp

If the Check ‘
on, the car shuj: ﬂemtear:n:;ga‘gath:g:;:f
Etl:.l ;he &:arhest opportunity. A complete test of
engine management system can then be
carried out, using dedicated Saab electronic

diagnostic test equipment.

8 Fuel supply system

- - precautions and %
- depressurisation X

Note: Refer to the Precautions at the end of

| valve (also referred  Section 1 before proceeding.

Warning: Residual fuel pressure
may remain for some time after
the ignition has been switched off,

and must be relieved before any of these
nts are disturbed for servicing

work. v |
4 The fuel system referred to in this Section s
k-mounted fuel pump. the

i) Charge air (0 o o e AT
valve Is
i{ﬁ:;s harness connector bracket at the ?eﬁ‘n;l?;st:;a fl.tlaET e e A
ine cumpaﬂmf’"f on the z ' equlator and the metal pipes
rear of the eg Jevice to prevent the pressure %9 & T ected between these
bulkhead. It 1s @52 ty charger. Under and flexible h?uusletshese e fuel, which il
any damage [ the $$z kA | cuma?jg?r:s. e e engine L
- tions, u VoA ;
ik candT:slu valve 15 upanﬂd I;std!ur while g |gnition 1S swﬂmﬂ ?:mdm
build-Up 9P from the intake manifold Waming: follo ﬂ‘-’: pressure
by the yacuurm is ggnneclﬁd _ ill merely relieve T
re regulato” (el system - reme
ue the e
)R d: ssuf the fuel rail on 1 Intakara > :,-h:m; pe present in system
to the end L0 ates the e press that fue/ “’it and to tak precaution
t0 approXimatey e ympls nous?
k) Fugf pumP: the




4Ae6 Fuel and exhaust SyStems — petrol engines

e
i i D

i . A R e BT

9.3 Disconnect the winng plug 9.4 Undo the retaining screw to releass
the fuel pipes from the pump
dingly before disconnecting any of relevant connecton/union to be disconnectad,
and have a large rsg ready to SOak up
f the fusebox cover, on the right-hand  any escaping fuel not being caught by the
ithe facia panel (see Weekly checks) Ccontainer.
fove the fusl pump fuse (should be 6 Slowly loosen the connechion O unkon MW
ber 15 - check in Chapter 12 for (SS &0 icable) to avoid a sudden releas: of
ition for your model). pressure, and position the rag around the
. ﬂxn key and crank the engine. connection to catch any fusl spray which may
i runs, aflow it to idle until it stops  0° @xpeliad. Once the pressure s releasad,
garvation; this should not take  GSC0NNSCt the fusl ine.
W seconds. Try to start it two
sure that all pressure has 9 Fuel pump -
remaval and refitting
Phattery negative terminal,
P fuse.
antainer beneath the m Refer to mm
: given in Section 8 and the
information detadled in the Safety
First!' Section of this manual, before
disturbing any component in the fuel

fid B R by ¥
. = o R et L b T
" v .- S _. i 4 T L | .
B o r - e X e i ¥ o
MRS :Eﬂk"’_‘ e, e T L R k,

pump removed from the fuel tank

o




~ o-ring seal to the fuel tan;
new -i‘rlg + firmly into its recess,
S5 [
jre xr-:a- fLJEl puﬂ"lFJ into e fUEI tanki
r 1 ensure that the a"QnmEnt
t | pump and tank ling up

- large plastic I_Gcking ring into
I.f_".k ”-‘d “ghlen it using the methﬂﬂ
i:i{jﬂ j?gr its rEmDUHi. a'ﬂt[.}p]‘_‘,"' at:id-frea
o the screw threads,
he fuel IN€s and Wil’ilr"lg Cﬂﬂ.ﬂECths
_ gefit F}umpﬁﬁender unit, noting the
i :.L:tiﬂ sosition (see paragraph 4), The
R 3 I:gﬂECt. a eversal of rern_':wai pProcedure,

3 o ng s € oar seat cushion, then reconnect
ve cable.

mjelly !

- " B
F 10 reue pul and refitting

Vi

' 3 ﬂl‘..fﬂj'
. ﬂﬂm 6l pUmP relay is located on the main

p 1 Tﬁigard_ behind the facia (see Chapter 12  Firsgy S'::;':f detai|
5 Y ﬁfuﬂhef rnfﬂr’mallﬂﬂ). dl'&lurbfng E"F:: I:'ME m

o the battery COVer, then disconnect Supply system

: ::If::tﬂejn negative cable and positionitaway 1 Before "€Moving the fel
[gbattery "o that all th '
the terminal | © fuel is

gﬁﬂﬁelt’:ﬂﬁ the fasteners and detach the lower  Since a fuel t&nkfgftair :-1

ol from the driver's side of the facia.  Carry out the removal ope Provided, Haﬁtﬂﬂﬂ

W ,'I [ an ; 2 .
> o the m;ferfme the securing screw and lower the IS almost empty, ration when the tark 14 Refitling is a reversal of removal nas

Iange aWay hoard away from the fulf:lﬂlﬂ, | Remnvaf the 2 Baints: . Noting
llow the ™ the ] § The fuel pump relay IS the one that is ajﬁmmwmmw,lmw
nk, the e, Bbelled G; 1st column from the left, 3rd row ¢ Release the pressure in the fyel system as Fefum quick-release unions, on the top of
al:; N rotate 1, & #om the top (see illustration). described in Section 8, then disconnect e
fm?:tt:nﬁ Quarter 8Grasp the relay and pull it squarely from the E;“Et")’h “tﬂgﬂ'fii‘ﬂﬁ cable and position it away % Erm‘::lﬂﬂ fuel lines and breather

e fueltany £ . m the terminal. hoses are cormectly routed and are not
large rag madtﬂ: - relay board. 3 Select first gear (manual transmission) or 0 Trghtmwma ruuufn i
not drained oyt of M Reritting Park (automatic transmission) and chock the securely. |

l E.EEJ fmm the I: i s a FEUErSHI le remt}\faf. Ensure ﬁﬂnt WhEE|5 ElEGUTEW. Raise the rear of the car a
m 1 ;;:ﬂ;ﬂre?ay s pushed firmly into its base. j::k;llppﬂﬂ t securely on axle stands (see 43 Engine management system
3 g and vehicle support). - general information
b it 4 With reference to Section 9 (fuel pump
1 Fuel gauge ser]dpr unit = removal), carry out the procedures from ' §
- & removal and refitting paragraphs 2 to 4, disconnecting the fuel I-Th B o o
pipes and wiring connectors from the fuel :n l:tSra ar{::n T:hﬂntl ?:E Sty
- pump. content) are automatically controlled by

. ' ction of the exhaust .
On all models, the fuel gauge sender unit R ﬁgmnﬂ:ad;ac r:hE::i ;ESectinn N B ochng of ke soued and
SyS

Mlegral with the fuel pump and can only be
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! Undo the fuel filler pipe retaining bolt
(arrowed)
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4Ae8 Fuel and exhaust systems — petrol engines

connected and free of corrosion. Th?n ensure
that the fault is not due to poor maintenance

_ ie, check that the air cleaner filter element is
clean, that the fuel filter has been renewed at
the specified interval, and that the spark plugs
and associated HT components are in good
condition. Also check that the engine breather
hoses are clear and undamaged. Finally, check
that the cylinder compression pressures are
correct, referring to Chapters 1A, 2A and 5B

for further information.
3 |If these checks fail to reveal the cause of the

problem, the car should be taken to a Saab

dealer for testing. A diagnostic connector

Is mcnrpnrated in the engine management

system wiring harness, into which a special

Saab electronic diagnostic tester can be
plugged. The tester will identify any faults
detected by the engine management system
ECM by interpreting fault codes stored in the
ECM'’s memory. It also allows system Sensors
and actuators to be tested remotely without
disconnecting them or removing them from
the vehicle. This alleviates the need to test
all the system components individually, using
conventional test equipment. The diagnostic
connector is located on the underside of the
facia, on the driver's side of the vehicle (see

systﬂm O A h‘n.

removal and
given ln Sucﬂ

A information det: ';'-,.;
First!” Section of this | e

disturbing any Gﬂﬂmn
supply system.

Electronic Cuntro, ﬁ

Removal

1 Ensure that the lgnmﬁn
Disconnect the battery
position it away from the term:
2 Remove the W!"dar.:r i
windscreen lower Sc.utﬂg

in Chapter 12. A
3 Undo the retaining nuga
module cover inside the
illustration).
4 Carefully lift the nmre;
lever and disconnect the
the control module (see m

5 Undo the two retainin ..
socket will be useful fuf

13.3 Diagnostic connector (arrowed)
under driver’s side facia panel

mixture is possible on all models by using
a tachometer and exhaust gas analyser,
note some difficulty may be experienced
connecting a conventional tachometer to
the engine because of the Direct Ignition
system. In addition, as all models are fitted
with catalytic converters, the levels of CO,
. HC and NOx produced may be difficult to
measure accurately with anything other than
0 essmnal test equipment If the system
operating normally. However, it may be
:":;g to at least confirm the existence of

telling or ignition fault, by detecting high
3Is of one or more of these exhaust gas
ants, using a commercially-available

illustration).

4 |f the Check Engine warning light comes
on, the car should be taken to a Saab dealer
at the earliest opportunity. A complete test of

the ECM straight up : e-

lllustratmn] _:}_;_, )

‘gas analyser.
t appears to be present in the engine
gent system, first ensure that all
A Wiring connectors are securely

6 Refitting is a reversal ‘) oM
that the wiring harness "“"

the engine management system can then be
electronic ultiwe
carried out, using dedicated Saab is secured with tha e

diagnostic test equipment. a new ECM has been ‘ﬁtt : ’ :

‘learn’ the engine's char
vehicle is driven. Dnveablity
fuel economy may be s

this period. .:-

Charge air (boostj re:
temperature sensor

Removal

7 The presaurefte S
- T —— in the main air mtaka d ﬂn-
k — 223 housing.
8 Disconnect the wmng *%, \:
sensor, unscrew the sensor from'
i _ TR duct, and recover the sealing
U 14.4 Unclip the multiplug wm:glcunnactur illustration).
from the control module Refitting E
9 Refitting is a reversal 0 a_
and if necessary renew any se
1& "-

Manifold ab_,
pressure sensor
Removal

10 Unclip the engma
above the intake mani o
11 Disconnect the w 1

I n,-. |

-|."|

"
l.rzll;; 1

the securing scram
from the intake man

Refitting e
14.8 Disconnect the wiring plug, then 12 Refitting is a revers al C ;I

undo the two retaining screws (arrowed)  and if necessary rmn!ﬂ "




the engine upper plastje
cover

oving

|acken the two retaining clips
(arrowed)

E - ;
*nngscltj;'f S ass airflow SCESSS
€ that jf ! HEmDUEI
rﬂdua"yl g The mass airflow sensor Is located in
as thy _, e right—hﬁﬂd front corner of the engine
Ceang | ! behind the right-hand headlamp unit.
lduﬁng BN cn the tWO retaining clips and withdraw
B rubber intake hose from the vehicle (see
/ ': Millustration).
BN Slacken the hose clip on the intake hose
i withdraw the airflow sensor. Note the
BN cction of the arrow on the sensor; this is
ocat BN/ the correct direction of the airflow (see
hrottle B flustrations).

5 Disconnect the wiring connector from the
Blottom of the sensor as it is removed (see

ym the .
iﬂtﬂkﬂ Hll.IStrEtlﬂn}.
R fefitting

16 Refitting is a reversal of removal, but check

£
i ! r Ly i
'I"h‘ : g ,I*m
L B L

Disconnecting the wiring conne
as the sensor is withdrawn

ctor

14.14a Sjacke |

: n the |
Withdraw the airﬁn':::nﬂulr .
r

+++ 018 the direction of the arrow

that the arrows on the Sensor

the direction of f are poi
: | ow : pPo nﬂng in -
5 BenUy and the Wiring connector ::::z'"g:n the left-hand end of the cylinder
- B8 prepared for
c lusty S0me coolant loss (see
oolant temperature sensor Haﬂt:i::nl |

Removal

17 The sensor is thre ‘
| aded into the left-hand
su:ie‘ Uf. the cylinder head. Ensure that the
engine is completely cold, and thenreleasethe <o roly refitted
y 5

pressure in the cooling system by removing 3 705y the ool
and then refitting the expansion tank filler cap w::m:‘::h;:m“‘g FYSE W fferaricn

(see Weekly checks).
18 To make access easier, it may be Crankshaft position sensor
necessary to slacken the hose clips and Aeroual
remove the air intake assembly from the top of 3
94 The crankshaft position sensor is located

the throttle body. on the front surface of the cylinder block, at

19 Unplug the wiring co ts
i ; transmission end (see illustration).
sensor (see illustration). the e e e

20 Unscrew the sensor fro

21 Clean the threads, then insen the senso
Into the intake manifold, and tighten mcuralr
Fit new sealing washer if necessary, ;
22 Ensure that the wiring connector (s

nnector from the

m the coolant




4A=10 Fuel and exhaust systems — petrol engines

14.24 Crankshaft sensor is located behind 14.25a Undo the retaining nur:ILi:;mWBdl 14.26b Undo the
a shield on the front of the cylinder block and remove the heal s

A

%
- I p

14.26 Withdraw the sensor and recover
the O-ring
shield from the exhaust manifold, then undo

the securing bolt and remove the shield/cover
from the sensor (see illustrations).

14.27a Wiring plug connector location 14.27b Pull out lm'@
(arrowed) disconnect the g
26 Withdraw the sensor from its location 27 Note the ruuﬂngog }
on the front left-hand side of the cylinder left-hand end of the _' S :
block (see illustration). Recover the O-ring, disconnect the wirl
/2 Warning: The exhaust system and noting how it is fitted. Clean the seating In the "'“;t"ﬂﬂul'i“) Flulam | f y
L turbocharger may be hot. cylinder block. retaining clips alunqn.

Refitting

28 Refitting is a reversal of ren
that the O-ring is p “
sensor retaining screw secur
the wiring Is retained w‘tﬂi
following its original r -,n (
multiway connector is s “:‘ uret

Throttle body
Removal F

..-.I1: _-.‘.1\_
o

29 Ensure that the Ignition
to the OFF position. Making st
- : - Is completely cold; ml F?
etaining bolts (arrowed) 14.31 Disconnect the vacuum hose cooling system by remov
ove the cover (arrowed) the expansion tank filler
i _ S checks). -:'
&@iﬁﬂv ' LN 30 Unclip the enqlm r
“ a4 =¥ | the top of the thrnttlu*r
. A N retaining bolts and rer
P e S /C throttle linkage (see illu
o b ks 31 Remove the Iowur,
] il < P T Ay throttle body (see illustratic
' 1 32 Clamp the twu COO
connected to the throttle

release the retﬂnlng
hoses (see illus 0 n

33 Hermvattwnlr ) 'r# s It
|ﬂWEf pm o" th' I | 4;_1,_._I___','.*.
14.32b ... then release the securing clips securing clip and d

(arrowed) and disconnect the coolant hoses ';:mo;g‘:'ﬂ;mtﬂt

'I-l'
1 ',

".l--

|'

r




hose (arrowed
onnect the ed) from
Erﬂar of the throttle body

T L

5 LA : |
.';.' 18 1‘3‘" fhg .

sconnecting the wiring plug from
the limp-home solenoid

he retaining bolt on the front of the

cad for the turbocharger delivery
e retaining clip and carefully

ery pipe from the top of the throttle

llustrations).

the accelerator inner cable from the

then remove the rubber cover

=t the wiring connector from the

L _nome solenoid on the back of the throttie
y (see illustration).

; t the 10-pin multiplug

- from the side of the throttle body

- o

P

ystration)
three retaining bolts and remove

- — .

e body from the intake manifold (see

[l i Nl
#

| of removal. Renew
d ensure that all

fuel supply rail, injectors
gand pressure regulator

L Y




4A*12 Fuel and exhaust systems — petrol engines

14.45a Undo the two lower retaining bolts 14.45b . ..and the upper retaining hucllt 14.46a """“'ﬁ
(arrowed) from the wiring harness guide I ""I

unplug the wiring
illustrations), m
Move wiring loom to ane o
47 Remove the two b " e
to the cylinder head (e

a cloth beneath the 'l-ﬁ e

which will escape as h
48 Disconnect the yar

fuel pressure .
from the intake manitnid .
fuel injectors (see i
O-ring seals and discars:
| be used on raﬁtting, P +
14. 4Eb . » » and disconnect the wiring 14.47 Fuel rail securing bolts (arrowed) cylinder head to pre
connector from the injector engine.
49 |f required, m
S 2lacken and withdraw the bolts securing  cable-ties and detach the wiring harness from remove the fuel p g
sable guide bracket to the left-hand end  the cable guide, then move the cable guide to end of the fuel rail iﬂl& _
] ‘cyhnder head/intake manifold (see one side. 50 To remove the injectors §

trations). For better access, release the 46 Release the locking clips and then release the retaini l:ﬁ'.n
from the fuel rail.

| Bl — seals and discard,; n:w
- b B “ | 4 on reﬁttmg (see illus *

;‘ e

51 Refitting is & revert
procedure. Fit the in -.; -.'. |
(using new O-rings), t :
and injectors into thei take <
assembly. Before locat -
O-rings in the intake ”
petroleum jelly to tham, 0
the injectors. Make sum ;

plugs are connected securel!
*F-

- the turbocharger air I Lr_k
um hose from  14.48b ... then withdraw the fuel rail from  body, ensure that the -

the intake manifold seated.

= r,'n_.! -

Pl’iaa out the retaining clips.. . .
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& Uﬂl :
3 Hd“ﬂ veis iocated at the front right-hang
_ -

e air (boost) control valye

s ¢ the engine, mounted on a bracket
ro - take pipe (see illustration).
air

e that the ignition is switched off,

€

on :
8 gnsu olug the wiring connector from the

g md:h[a ; iﬂuﬁtratmn].

144.57 Unclip the cover from the engine

g %t
bt WL
L

’3! .j 55 Refitting

..'_ e corm

.SE ol the hoses leading to the
!ark;del’!”h’ their fitted positions, then
ﬂthf‘ clips and detach the hoses from
" oorts (see illustration).

mg-.rauczpthe control valve off the two

Fng pegs and remove from the engine
[ =
grtment.

is a reversal of removal. It is
nt that the hoses are refitted to
oct ports on the boost control valve.

harness on the bulkhead

1461 Drill out the two rivets (arr owed)

lower multip)y,
valve (see illu
60 Mark each

of
to the valve 1o the vacyym hoses

\dentify thejr fitted Do:taﬂ
ch the hoses from the warI:
61 Drill out the two ri move

O rnivets and
control valve (see llustration), . e




4Ae14 Fuel and

exhaust systems — petrol engines

- F
16.3 Undo the two retaining bolts
(arrowed) from the exhaust stay bracket

15 Turbocharger - _
description and precautions

1 Theturbochargerincreases engine efficiency
and performance by raising the pressure in the
intake manifold above atmospheric pressure.
Instead of the intake air being sucked into
the combustion chambers, it is forced In
under pressure. This leads to a greater
charge pressure increase during combustion
and improved fuel burning, which raises the
thermal efficiency of the engine. Under these
conditions, additional fuel is supplied by the
fuel injection system, in proportion to the
Increased airflow.
2 Energy for the operation of the turbocharger
©mes from the exhaust gas. The gas flows
hrough a specially shaped housing (the
Dine housing) and in so doing spins the
Bine wheel. The turbine wheel is attached to
aft, at the end of which is another vaned
own as the compressor wheel. The
3or wheel spins in its own housing,
fesses the intake air on the way to
ifold.
he turbocharger and the intake
pompressed air passes through
* This is an air-to-air heat
ated in front of the radiator and
ling air from the front grille
g fans. The temperature of
jue to the compression
jarger - the purpose of
Il the intake air again,
ne. Because cool air
s allows a greater
ame volume) to
on chambers,

he engine's

3 Intake
which
bine

16.4a Disconnect the oil supply Pip®e (A)
and oil return pipée (B) _

pulses — the duty ratio of

primarily on engine speed

and load. The ECM monitors boost prasslt.lr:g
via the manifold pressure sensor, and usest
boost control valve to maintain pressure a a;
optimum level throughout the englnebspzzn
range. If the ECM detects th'at com u? i
pre-ignition (‘pinking’ or knnf;kmg ) 2
taking place, the boost pre_ssure is re ':.ICE
accordingly to prevent engine damage, see

Chapter 5B for greater detail.
5 Apbonst bypass valve fitted In the

airflow between the low-pressuré supply
and high-pressure delivery sides of the
turbocharger compressor allows excess boost
to be dumped into the intake air ducting whn:an
the throttle is closed at high enging speed (ie,
during overrun or deceleration). This improves
driveability by preventing compressor stall
(and therefore reducing turbo 'lag’), and a[su
by eliminating the surging that would otherwise

occur when the throttle is reopened.
6 The turbo shaft is pressure-lubricated by

an oil feed pipe from the main oil gallery. The
shaft ‘floats’ on a cushion of oil and has no
moving bearings. A drain pipe returns the oil to
the sump. The turbine housing is water-cooled
and has a dedicated system of coolant supply
and return pipes.
7 The turbocharger operates at extremely high
speeds and temperatures. Certain precautions
must be observed during servicing activities,
to avoid injury to the operator, or premature
fallure of the turbo.
e Do not operate the turbo with any of its parts
exposed, or with any of its hoses removed.
Foreign objects falling onto the rotating
vanes could cause excessive damage, and (if
ejected) personal injury.
* Do not race the engine immediately after
start-up, especially if it is cold. Give the oil a
few seconds to circulate,

* Always allow the engine to return to idle
speed before switching it off - do not blip the

in a series of rapid
the pulses depends

throttle and switch off, as this will leave the
turbo spinning without lubrication.

> * Allow the engine to idle for a few minutes
~ before switching off after a high-speed run.
This will allow the turbine housing to cool
sefore the coolant stops circulating under

: um'
bserve the recommended Intervals for oil

the specified quality, |
use of inferior oil, can cae..
on the turbo shaft, |e; |
fallure. -

Note 1: The exhaust suete.
may still be hot, make .
cooled down before wor
Note 2: Saab recomme
filter should be changed (as
Chapter 1A), when remoyi

Removal

Iter changing, and use a reputable oll of

16.4b On some modar.
(arrowed) is g mlhl?“"
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1 Apply the handbrake, then e

of the car and support

Jacking and vehicle support)

*ILR

o T

2 Remove the shield fron
described in Chapter 1A,

3 Undo the retaining bolt
4 Slacken the unions and
(see illustrations). Plug |
prevent contamination,

radiator, then drain the ¢

turbocharger 3‘&? ra 2 dl: ' T'_ athe
supply and return pipes fror

5 Working at the 11

retaining nut and unclip th | E{
the exhaust manifold. n
6 Undo the retaining bolt/c| T

that there is an 4
to the intake pipe.

=

the air bypass hose (see ill

L




T
rrrrrrr

the wiring connectors from the

;f;_njscnﬂﬂect I " *
t S haroe alr thn;r?; ;ir:i;sia; ;? t{ﬁ;‘i‘gée : supply pipe from th cool

BB acKET 0 X ec ant
'?hflmtakﬁ pjpeﬁurbt‘{ unit and disconnect Lﬁ?ehnusqu (see i“u:t:;:?:nzumpand“" ::lu';’;mthu Unions and detach
e (banjo bolt or quick- per sealing wash ) retrieve the pipe from the ik
- the preather PP . QL release  to prevent contami €rs. Plug the open Mlustration). Retr turba housing (see

i | coup'iﬂg} from the intake pipe (see mination. Nports  washers, and thunmr Ihe copper sealing
.ﬂustraﬁnnS}, : - & anaﬁu;uq . 20w poris Yo
BUndo the etaining bolt (or unclip) the
Biie:ther piPe and wiring loom from the
fhaht-hand end of the camshaft cover and

Miove them to ONe side.
M0 Undo the retaining bolt(s) and remove the

Bifting eye from the front of the cylinder head

[see illustration).

84 Disconnect the quick-release coupling on

Biie VAP hose (see illustration).
82 Undo the retaining bolt and withdraw

me intake pipe V-clamp from the turbo, then
Bliithdraw the intake pipe (see illustrations).
Sisconnect the vacuum hose as the intake

Bipe is removed.
8 From under the vehicle, slacken the
8 uring clip on the hose from the charge
flfcooler to the turbo and disconnect (see
flistration). Plug the open ports tO prevent

o tamination or damage to the turbo:
B Unbolt and remove the exhaust system

! pipe from the turbo, carefully lower the
! pipe onto an axle stand (or similar) taking
o pl:m to damage it (see Section 20 of this
B Cr).

' the vacuum pipe as the
16.12a Slacken the clamp securing pot  16.12b Disconnect the
(arrowed) intake pipe is removed

Warning: The flexible section of
the exhaust should not beé b:nt ken
than slac

re 16.13 fro

"_jiaﬁ o out of alignment Dy anymo
RRes this can cause damage to the exhaust

BUSING Je;
§ leakage and noise.

A
e
o el

LRy
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4A*16 Fuel and exhaust systems — petrol engines

¢ )
o e LT —

16.15b ... and the coolant pipe (arrowed) 16.16 Undo the coolant pipe (arrowed) 16.17 s'ﬂﬂkﬂnﬂ‘ oo
from the front of the turbocharger from the rear of the turbocharger securing bﬂh " g,

17 Apply some easing oil to the exhaust 20 Lower the car to the ground, then check the front cr -
manifold studs, then slacken the turbocharger and if necessary top-up the engine oil level Dbolts (one each Side) sam .

securing nuts and remove the turbocharger (see Weekly checks). If not already done, it  to the intercooler (see 1 0 i
from the vehicle (see illustration). Check is strongly recommended that the engine 6 Release the hose
around the turbocharger for any pipes that oil be changed before starting the engine if  the air hoses from the s
may still be connected. a new turbocharger has been fitted, as this  right-hand end ufthe e
it will protect the turbo bearings during the 7 Move the intercooler m .
Refitting ‘running-in’ period. panel, lift it from its mouree.
18 Refitting is a reversal of removal, noting 21 Refill the cooling system as described in it from the engine cqg "T“
the following points: Chapter 1A. e
. 8) Fill the turbocharger interchamber with 22 |t is recommended that the boost pressure HEfd_ﬂ_ng _ '_
clean engine oil, through the oil supply is checked by a Saab dealer at the earliest 8 Refitting is a reve sal g
\ union on the turbocharger. This is opportunity. the relevant Chapters fop e
Mrmportant, as the turbocharger must have thatiihe sl inEs Clips are.
il in it when the engine is started. 17 Intercooler - onhed.
thoroughly clean the exhaust manifold removal and refitting
9ating surface, before refitting the
docharger.
BeWw all copper union sealing washers,
J seals and gaskets, where Removal
cavje. 1 Raise the front of the vehicle and support
allouts, bolts and oil and coolant 4 securely on axle stands (see Jacking and
he comrect torque settings, vehicle support). e
Sified. 2 Remove the front bumper as described in  First!” Section of this n
ible high-temperature, Chapter 11. disturbing any compone;
mpound to the threads of 3 The intercooler is sandwiched between the  supply system.
tém-to-turbocharger and radiator and the air conditioning condenser. e
p-turbocharger studs Remove the radiator as described in Chap- Removal :*.-?;,; f-"_:'
' ter 3. 1 Disconnect the battery neg:
ge air (boost) control 4 Undo the retaining bolts and remove the 2 Refer to Section 14, and reg :
Yorrectly to the oil cooler from below the front of the vehicle body from the intake manifold :
tuator and air (see illustration). Suspend the oil cooler 3 Remove the fuel rail an | 31

-
1

I

=
L

1 from the subframe by using cable-ties or from the intake manifold
e radiator similar, taking care not to damage the cooler Section 14. 158

he shield pipes. 4 Disconnect the
‘ 5 Using cable-ties secure the condenser to  from the intake manifold (see

TR o
=
W= =

e
.t L%
i i

-

denser mounting bolt - left-hand
side . . .




oot el hh“xuh‘mh\&*
SO AN BV STais See
e N
MO OGN WD wWith

=a0tn 9

FURT WM Ot pine
> Wy ,;!-‘\:!;-E};h:ﬁ “‘!

e,

AN MNEOES AR \“ﬁ“‘“‘

A0S 10 the noht-hand

WS the DOwer steanng

e undolted and moved

10 O Cetads, Note that
8 &b

y connet the hydraulio e
oMW 01 2.0 e s

1-:1';":" -
s
i 1

] ol S St R R
sk s Ty e .,
PR R e R |
iy P ] ! ' e e
b - ot S 5
e R ¢
i i '.- .
] |'f|I - ng

=

arove the axhaust manitokd O 2.0 re oy ;‘m
20 then Rt the manifokl from ] i S WL

w3 Note the DOSINION OfF the

.k

waath same of the stud nuts

My W

< o gashat rom the studs on the 2 If one of the allencen in the tear seotion

ad (see ilustration) of exhaust (s leakin “q g :
be renewed by outting the exhaust plpe

approximately 98 mm ahead of the rear

et surfaces of the cylinder

{I hd and exhaust manitold.

_ ofit the exhaust manifold to the studs
B the cyinder head together with & hew
=t then tighten the mounting NUts to the
Cfad torque. Make sure that the sSieaves
B corectly located, as previously noted.
BRefit the power steering pump With
fence to Chapter 10,

@ Refit the auxiliary drivebelt as described In
mDler 1A

i Refit the exhaust front pipe with reference
.SPCL'{}I"I 20

% Reconnect the oxygen sensor wiring with
i once to Chapter 4C, Section 2.
“Ower the car to the ground.

S
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20.12 Undo the exhaust bracket bolt
(arrowed)

Removal

? Each exhaust section can be removed
individually as described in the following
paragraphs. Alternatively, it is possible to
remove the complete exhaust system in one
piece, but without disconnecting the flange
between the front and rear sections.

8 To remove a section of the system, first jack
up the front or rear of the car and support
it on axle stands (see Jacking and vehicle
support). Alternatively, position the car over
an inspection pit, or on car ramps.

Front section

Note: Do not drop the catalytic converter, as it

coritains a fragile ceramic elermnent.

9 Remove the front oxygen sensor as

described in Chapter 4C, Section 2.

Undo the retaining nut and unclip the heat

id from the exhaust manifold. Slacken
lree nuts securing the front pipe to the

jarger; do not fully remove at this

applicable, remove the lower
* from under the vehicle.

20.19 Heat shield retaining nuts (arrowed)
- two shown

12 Remove the bolts securing the front pipe

to its support bracket under the front of the

engine (see illustration).

13 Unscrew the nuts and separate the flange

joint between the front pipe and the rear

exhaust section.
14 Support the exhaust front section and

remove the three retaining nuts which where
slackened in paragraph 10.

15 Remove the clips from the rubber
mountings, then unhook the mounting rubbers
frorm the underbody and lower the pipe between
the engine and the subframe crossmember.

Warning: The flexible section of
A the exhaust should not be bent
out of alignment by anymore than
5° as this can cause damage to the exhaust
causing leakage and noise.

Rear section

16 Unscrew the nuts and separate the flange
joint between the front pipe and the rear
exhaust section.

17 Remove the clips from the rubber
mountings, then support the exhaust and

section of e
then it can be reney
m&mm“

Heat shields

Mh

19 The heat shields »

a) Ensure that all ﬂ'ﬂﬂu
been removed from ¢

mfh&ﬂangm,w
renew the front

turbocharger ge -
b) When l’lghtem]gﬂn s o
section of exhaust to ¢ 1 |
themn alternately to ayoid
c) Inspect the rubber mourtie
ﬂ'fdafmge or deteric - ‘;"

d) Refit the nx}gen
Chapter 4C, Set:ﬁm
e) Make sure that all .-.
correctly locatadm
and that there is adeque

between the eﬂnﬂ

underbody. -
f) Make sure the rm-nf .;
aligned cenﬁaﬂywﬂt_l_ the
rear bumper and mz -.I‘

pf Dﬂe . "-:"';-L_'
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