ontents S

/position sensor — remov ;Jw
=mbly — removal and reﬂtting W
fgld and turbocharger — remuv m 3 refit

i..

eneral information, re Eiﬁfu; (:
it — removal and refitting . ., .

e e _‘ ':!" "'_I"‘f"'-'“. iy
reﬁttlng........._ R

p - removal and reﬁttlng gk
priming and bleeding. .. ... ;

| systerm — |
5y oval and refitting . .. .. v

! ank-fem

ﬁ“ijl

egrees Of dlfflcu f"/

- : LT .J E._‘_ :
bavice with little I iy .H_t.n.

pecmcatlons
istem type

engines . . . .

el system data
JOTdRr. . . .\ vas o ¢ RS

 system operating pressure. « « «

KMUM speed. , ., .« . os . s R
“Pressure fuel pump:
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N
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Ivery pressure . .. . .
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4Be2 Fuel and exhaust systems — diesel engines

Torque wrench settings

Nm

Alternator and high-pressure fuel pump bracketbolts ............. 25 18

Camshaft sensor retaining DOI(S). <+ + & - xis <« < » dhitiva s anil ool 9 - Note 1
Catalytic converterclampbolt . . . . ..o i e ey 15 d 2 g exhal
Crankshaft sensorretainingbolt .. ... . . ieriiiiiianineernn 9 7 with * he turbc
EGR valve pipetoexhaustmanifold . ...... ... v e 2 18 EE; ccrﬁ"F“ESE
Exhaust manifold NULS®. .. .. ...aseceransissassatassasesasnans 20 15 This is 87}
Exhaust front pipe-to-catalytic converter UES® . .......oceve.-ee 20 15 od neX to 1k
Fuel injectorclamp bracket NuUts . . .. ... covinrecn v nnaun e 25 18 ng alf from !
Fuel pressure regulatorto fuel rail .. . ....ccovvviniiieanaenensn 60 44 of the ST
Fuel pressuresensortofuelrail . . ... .. oi i v EarA 52 Et galn i D=
Fq:.-el rail retaining NUES/DOMS . . . ... v vt ii st ian e 25 18 e ir U 'm
High-pressure fuel pipe unions: &9 ie furth®! o
M 2 B ON DS i i s i sa e e mAteTs m A e e TN L T R R 25 18 15|'".E Y o hﬁ-
MI4 union nuts. ... 0.0 os e s o SRR SRR S e 30 22 - er comes fr:PE
High-pressure fuel pump mounting bolts. . . ... ..o iiiii e £ 18 hfﬂ"'gh- 2 ) a
intake air sensorretainingbolt. . ... .. i i 9 7 < nousio *-
Intak ' R e neel. T
take ITRETHOI FUUES .« o tiv i i v oe o e e s himia v At e SRS RNOE SRSt e T S 25 18 pine V" he end
Injectorclampbracket AUt . ... ... icviiiiia i e 32 24 oty nast
Throttle body/housing bolts . . . ..« oo iiiii e 9 7 | koW whee€
Turbocharger oil return pipe bolts: S0 el
MB BORS i ov s s o e e S S DTS B RL S IR ECein A 9 7 § comP = e ic
B DOIS o . i e e T S 25 18 it ed by an ¢
Turbocharger oil supply pipe banjounionbolt. .. .........covenens 15 11 % The shaft
* Do not re-use Sipe returm
| PRI I E —= tne PTS

high-pressure fuel to the fuel rail, which acts  mixture IS constantly varied ¢ mited by 8 \

as a

1 General information
and precautions

lThese engines are fitted with a high-pressure
BCt injection system that incorporates the
latest in diesel injection technology. On
System, a high-pressure fuel pump is
: ‘3-:'1- to provide the pressure required
%€ injection system and has no control
2 injection timing (unlike conventional
ection systems). The injection timing

o ensure the fuel is
i tank.

ure no problems
emperature is
n electrically-
[ed 'H:f the filter
y IS driven at
ing selt. The
m (up to
istons in
: :'.i “35

as a reservoir for the four injectors. Since the

pump has no control over the injection timing

(unlike conventional diesel injection systems),

this means that there is no need 10 time the

pump when installing the timing belt.

6 The electrical control system consists of the

ECM, along with the following sensors:

a) Accelerator pedal position sensor -

informs the ECM of the accelerator pedal
position, and the rate of throttle opening/

closing.
b) Coolant temperature Sensor — informs

the ECM of engine temperature.

filter. and informs the ECM when the filter
is full.

j) Exhaust temperature sensor - informs
the ECM of the exhaust gas temperature
before and after the catalytic converters.

7 Allthe above signals are analysed by the ECM,
which selects the fuelling response appropriate
to those values. The ECM controls the fuel
injectors (varying the pulse width - the length of
time the injectors are held open - to provide a
richer or weaker mixture, as appropriate). The

provide the best sett l_'.j’;i'; o
(with either a hot or cold enx
C'I'I.liSiﬂg.Eﬂd acCcele :-.-

deactivator solenoid valve,

the engine, but can als

ft )|
F

8 The ECM also 4L'| _II als 1O the E
fuel pressure present in the : qramme- In’
high-pressure fuel aqulator ignored, af

\<tituted for
nine to CO ni

the high-pressure pump. .To redix

the ECM opens the high-press: jciency- T
which allows the excess fue _ﬁ' :1;'::;:
to the tank from '-.'._'i"'r_ ihe EGM -

W

I:l Uﬁing Si
:‘.-! Into

L] A"

\
»

&d. by the electronic control module so b
he electrically-operated injectors. ~ ©) Airflow meter — informs the ECM of the fuel pressure. The deactiva . diagnos
perates as follows. amount of air passing through the intake  relieves the fuel press ire fror R er's side
ystem consists of a fuel tank duct. of the pump, which results in e illustra
unted under the rear of the car, d) Crankshaft sensor — informs the ECM pistons pressurising the f el syst W
> fuel supply pump immersed of the crankshaft position and speed of 9 The ECM also controls the ¢ & ,:,E'
r with integral water separator, rotation. recirculation (EGR) system, de ol
re fuel pump, injectors and € Camshaft sensor — informs the ECM of  in Part C of this Chapter, the p icular!
iponents. the positions of the pistons. system (see Chapter 5A), '
id to the fuel filter housing f) Intake air sensor - informs ECM of cooling fan. 5 e fue
2 the engine compartment. the intake air temperature and (boost) 10 The intake "~.= ' fen in ¢
ses all foreign matter and pressure in the intake manifold. valve arrangement to improv > mant
hat the fuel supplied to g) Fuel pressure sensor - informs the ECM engine speeds. Each cylinde tes at |
" Excess fuel is returned of the fuel pressure present in the fuel rail.  tracts in the manifold, on ;‘:i;ﬁi 0 refe
filter housing lid to the  h) ABS control unit — informs the ECM of a valve: the operation of the’ ta'" %
he fuel cooler is fitted the vehicle speed. by the ECM via an electi e
vehicle and is cooled j) Particle trap sensor — measures the drive arrangement. Al IOW ant
differential pressure across the particulate  (below approximately 150¢ engi

remain closed, meaning that @
cylinder is passing through &
manifold tracts. At higher &%

ECM opens up each f; " =
the air passing 1 " i
through both intake tracts. vay

11 A variable-vane tut

et
l,'.

to increase enging IMCIEE
ralsing the pressure i =

4

air simply being SUCKES =




e that the turbocharger lg:-' e 5
haust manifold. o o
pocharger and the intak.
p essed alr passes thruugh

q air-to-air heat Emhﬂnggr

the radiator, and supplied

m the front of the vehicle, o7
ter‘:gﬂ'ﬁr is to remove 50“ 1.:'._ ..
n beingd compressed from 1 thg e

,;galer air is denser, removal 5
increases engine efficie ._*-

he nperatmn of the tu w __
es he exhaust gas. The gag
M, specially-shaped housing (the =SS
9" 1g) and in S0 doing, Spins SN
hov Thet wrbine wheel is attached tg  * g
e end of which is another ""ﬂl‘ladf;-:.": Ia
a5 the compressor wheel, The ©il of
“EE' spins in its own housing,  SNa@nging or "
sses the intake air on the way tc;'
lfDId The turbﬂ Ehaﬂ 5 pmu’&"‘ :_" !-'"I,. I Ll
| feed pipe from the main ojl & 1ing to sy
4 ‘floats’ on a cushion of ol. A
ns the oil to the sump. Boost'
ure in the intake manifold) i

i.r_i

tur

ETLI

he press
5 wastegate, which diverts the

away from the turbine wheel 'l'!
pressure- -sensitive actuator.
<ensors fail, and send abnormal

e ECM, the ECM has a back-up
e ntscvent, heabnomial ETMSIRES
red, and a pre-prngrammed valtia) ls;;

:i?i?fted for the sensor signal, allowing thg_ . E
ontinue running, albeit at red 2 :

f the ECM enters its back-

ning light on the instrument p

d a fault code will be stum&

ory. This fault code can h@

gsine t0 C
iciency:

aje, a war
Lijyminate, an

he ECM mem
i using suitable spemahst test equip

hged into the system 's diagnostic soc :'_
dragnnstlc socket is located beneath . B
jer's side of the facia, above the pedals . = °
e illustration). | b
Warning: It is necessary to tn irc
certain precautions when WOrkif g oiN
= o the fuel system cOMPONE e
ticularly the high-pressure side Ofr |
tem. Before carrying out any opera -. S -_‘
the fuel system, refer to the preca tio ;5’_%.__-:--_1-_-_'~: he
en in ‘Safety first!” at the beglnnlng *"; eak
manual, and to any additional warr
s at the start of the relevant ons.
 refer to the additional mfoﬂﬂl
tained in Section 2.
Do not operate the engine if any of air
ke ducts are disconnected ar#ll"
ent is removed. Any debris en e s
engine will cause severe d.ﬂm&
Y hargﬂr ‘h
0 prevent damage to the turbe **-‘ '
ot race the engine fmmodl oo {
“Up, especially if it is cold. £

smoothly to give the oil & few s¢
"6 around the turbodww
m allow the engine to |
lh I before switching it off = do
">l and switch off, 8 thb
o spinning without |




1§ Sacken the retaining olipa (artowed)
AN tisconnect the intake pipes

3 Air cleaner assembly -
rRMAval and rehitting

Removal

1 Ramove the front gnitike (see Chapter 11)
& Ramove the mahithand headiight unit as
GRSTHDET i Chapter 12
3 Sackan the retaining olip, and disconnect
TR Make Dide from the top of the air cleanat
assambly (see ihustration 3.5
4 ADDIV the handbrake, then jack up the
WOoNnt of the car and sSuppPort on axle stands
e JABOUg and vahoe sunport). Remove
'.,- thand front wheel, undo the retaining
B aNG remove the whee! arch iner.
 under the vehicle, slacken the
‘ c:ﬁm and aisconnect the intake pipe
""'_' pottom of the air cleanar assambly
Rration).
B the lower mounting nuts (see
k. and lower the air cleaner
B under the inner wing. Note:
BSSary o remove a couple of
s from the nght-hand side of
N (0 afiow removal of the ar

ihdo the retaining bolt(s) and
ket for the air intake pipe (see
i withdraw the air intake pipe
pnt of the radiator,

Do not run the engine
}@ air cleaner housing
ting removed - the
n at the turbocharger

Sited Fuel and exhaust 8y atoms - dioael engines

i e

2.0 Remove the lower mounting nuts
(arrowed) and withdraw the alr cleaner
houaing

intake may increase very ruddenly If the
engine speed i reised above fdle.

Refitting

A Refitting & a reveraal of the ramoval pro-

cadure. Note: Make sure the peg at the top of
the air cleaner assemb looates in the hole in

the ner wing pane’

and refitting,

4 Accelerator pedal/
position sensor -
removal and refitting

Refer to Chapter 4A, Section 4,
§ Fuel system - X
priming and bleeding §

1 After disconnecting the fuel supply system or
ranning out of fuel, it is necessary to prime the
fuel system and bleed off any air, which may have
entered the system components, as follows.

2 Operate the fuel supply pump by switching
on the ignition three times for approximately
156 seconds. The engine should now start, |f
it doesn't, wait a few minutes and repeat the

procedure.

6 Fuel gauge sender unit -
removal and refitting

On all models, the fuel gauge sender unit is
integral with the fuel pump and can only be

7.1b ... and release the fuel pipes

3.7 Undo the llnln' |

purchaned as a nurnnllh

the alr | ﬁ

shaptar 4A, Section §, fﬂ

A alal

7 Fuel pump = e
I’Imm"l] ana i l1|~. - II-.ll'

| ._’g yint

A 1: E; 10

The diesel tuel sy rhi
the same poaition as the ! “'*'* o R T

engine models, and the rerme

'l‘ it ,I O

procedures are 'u‘h'tuﬂ g
lNustrations). Refer to Ry Lo
On completion, hlud | \
described In Section E

8 Fueltank = L
removal and u:l r

..-\-'I' e L B R AL RE
e
e =k
B 5
s

Refer to Chapter M. "
pletion, bleed the fuel § *u -
Section 5,

' ..=."::'."
9 Injection sys
electrical cc¢ =U'} )0

ramovam ., refitt

"! :

L i

- --.._..' »

Airflow meter

1 Slacken the l‘ﬂtlh'ﬂhﬂ‘ nnn
intake ducttnthulrnuwf net
the duct, 4
2 Disconnect the llrﬂ
connector (see illustre 1' "‘




ct the charge air hose from

" pise conn® d},;huuﬁmg. and intercooler o4

? protte 0 b _harge air pipe

t . retaining clip and remove the |
) - from the alf cleaner housing lid.
qE‘IS Py reuerﬁﬂ| of removal, but
nat the arrow on the airflow meter

ard the throttle body/housing when 3

dy/housing

plastic coVer from the top uf:_f:f

o retaining Clip anc disconnect 2
hose frum the throttle bo dw

ect the throttle body wiring plug. _' — .

"w- 'i

retaining bolts and remove  (arrowed) >00|
A e LA é__:_ i'-hl t

5.‘1'
9 1h

body/housing from the intaka-_-_-_f.,-

HHHH

ote the location of any wiring .C

ort brackets also secured by thg_-:.-_:-?_-f'

::. SR

reversal of removal, but

Hemtlng IS . .
the mating faces and UQef.‘ar;.-j"{;;' h
Jahe s l' =

L oughly clean
W gaske

D The sensor is |
||nder block, belo

y/seal. Tighten the retaining boltsto -
' specified torque: F & -

rankshaﬂ sensor R
ocated at the rear of th_ }1| copia
w the starter motor (€€ jog rndeny

stration). To gain access, firmly apply € drain th

ndbrake, and then jack up

e Jacking and vehicle support). 20 Refit

Y Undo the retaining bolts
dershleld from beneath the engin

lission unit.
2 Wipe clean the area around the cran,_,”-

aft sensor then disconnec

pnnector. e
ek 'E*!' ﬂ

3 Slacken and remove the retaining bolt a wﬁ;
move the sensor from the cylinder bl&

cover the sealing ring.

Refitting is the reverse of remOVd “ g '

W sealing ring. Tighten the sensSOr ISttt
ltto the specified torque.

amshaft sensor
htTEE camshaft sensor IS Iccated
U!tra;‘d end of the camshaft hnusinﬂ ,E
h: ion). To gain access, remove e
W Cover from the top of the engine f—é:l L
Ipe the area clean around the cal 5”. _}

4
S0r, and then d|5cgnnect thﬂ ___L-Ffl". .

YiNector

and remove the  cooling Sy

t the Wlﬁng F f’# "E'r mo’

._..':‘:::-‘I'ril-

B l.ll'l:..-

p the front of the  irine
b and support it securely on axle stanj S llustr



4Be6 Fuel and exhaust systems — diesel engines

4 Release tha
the two fuel regym F

damping champe fes
Dluﬂ Or Cover ML; ;-;:_

e

Suitably plug or aaue.
= - e : prevent dirt entry,
9.35 The turbocharger wastegate solenoid g Disconnect the tia
9.31 Disconnect the fuel pressure sensor is located at the front of the engine release fitting to the e
wiring plug compartment Suitably plug or eaue.
33 Refitting is the reverse of removal, tight- two vacuum hoses from the valve then undo  prevent dint entry " '
ening the sensor to the specified torque. the retaining tl;lutska[ld remove the valve from E’ﬂ E:Ecunnect tha"-":
its mounting bracket. -pressu A g
Electronic control module (ECM) 37 Heﬁmng is the reverse of removal. B%hgmugh:::ﬂﬁ—
Note: /f a new ECM is to be fitted, this work fuel pump and fuel rajj
must be entrusted to a Saab dealer or suitably- 10 High-pressure fuel pump - spanner, unscrew the yr
equipped specialist, as it is necessary to pro- removal and refitting high-pressure fuel pipe ¢
gramme the new ECM after installation. This work fuel rail. Counter-hold the
requires the use of dedicated Saab diagnostic with a second spanner ywhi
equipment or a compatible alternative. Warning: Refer to the information U!‘IiDl‘I nut (see illy ' :
34 On all models, the electronic control contained in Section 2 before hlgh-pm:ssura fuel :
module (ECM) is located in the same position. proceeding. open unions to prevent ¢
Refer to Chapter 4A, Section 14, for the Note: A new fuel pump-to-fuel rail high- 9 Unscrew the th

efitting. o S (see illustrations).

.. Removal Caution: The high-pre:
f _. ocharger wastegate solenoid 1 Disconnect the battery negative terminal as  manufactured to extreme} :
35 The wastegate (charge pressure) solenoid  described in Chapter 5A. and must not be disr nantle Zaon-‘:e again

Ve.is located at the front of the engine 2 Remove the plastic cover over the top of parts for the ";;_;j_-;,-_
rtment (see illustration). the engine. | and if the unit is ;rj
Seonnect the wiring connector and the 3 Remove the timing belt and the high- be renewed.

Lcted, obtain

| pipe- !
L Refit the engl

Fuel rail
removal @

Warn
conté
proce
te: A comg
| pipes will |

d & moval

TR O A
3 clips and disconnect 10.4b ... and lower (arrowed) fuel return the fuel pipe, and push itir :

Remove t
engine.
— horough
| pipe u
d Injector
ions and
high-p

ectors,
high-p

ndraw t
ons to p

* (arrowed) . . . hoses at the damping chamber to release the clips and disce
- e

Eihg a
10N Nuts
he fuel
Unter-n
ond g
™ 8, Wit

(arrowed). ..

il 28 -
10.9a Unscrew the three retaining nuts




1o the engine bracket ang
a nolts to the Specifieq

2 pU
e ”IJE" PIF"E over “.H unions
nion NUtS finger-tight at this

e wrench and crow-fogy
. the fltel pipe union nuts to h
. (:- aunter -hold the unm on
o3 ,iﬂ open-ended spanner, while
2t =2 o nuts-
o, “t l.r*e pUMP wiring cnnnectnf
o - hose quick-release
L qe 'r:a; mping chamber and tlghten
# the Eém rg securely. Reconnect the
i’ ,j‘pf-"e and the two remaining
HoSES
| . : Jh‘pﬁsgure fl.!d PU""P Sprocket
U™ ot as described in Chapter 28,

i
mind

"
LS
=
=
=
Nesw
-

'+ the battery negative terminal e
- _ Chapter SA. AL,
“"3” 1o the precautions listed in itting
e the fuel system as described Refit th
e tnen start the engine and allow bolts to the <
PP - eck for leaks at the high-pressure  fUel Bressire
~ unions with the engine idling. If e \SOF Wirir L
fory, increase the engine speed to el et o
and check again for leaks. Take 7 W jﬁ_ﬁ;ilu
r a short road test and check for ‘ﬁ;}'-":\'i
a:.lHlf"l on return. If any leaks are  pipe unione
T d fit a new high-pressure injector. Loc
<t the engine Cover on completion. ts finger-ti
[ e e ‘J;,_.,*s rqL
rl;movﬂf and refitting N | fi:i'{‘J Or Wil
.- viilne udniening tr
iT':: at 1"- 8
‘Similar

waming: Refer to the information
i contained in Section 2 before

proceeding.
e A complete new set of hfgh-pressum

pipes will be required for refitting.

oval

Disconnect the battery negative terminal aa'
ibed in Chapter 5A.

i R
- ad

Semove the plastic cover over the top of

engine. =
hnrnughly clean all the high-prassurﬁ
| pipe unions on the fuel rail, fuel pump

P injectors. Using two spanners, hold th

ns and unscrew the union nuts securing
high-pressure fuel pipes to the fuel
fctors. Unscrew the union nuts securlqﬂ
high-pressure fuel pipes to the fuel rail,
Jraw the pipes and plug or cover the open

N5 1o prevent dirt entry (see illustration). =

sing an open-ended spanner, unscrew the

1 Uts securing the high-pressure fuel PP
M fuel Pump and fuel rail (see illustration).
Mer-hold the unions on the pump ""'m'!léag e
“”d Spanner, while unscrewing the union =SS
S. Withdraw the high-pressure fuel P

"""""""

.l_:"::f'!-if.'i:"l'fr.-] ving

I-;j.;-l:"'l' l'_\-l-ull EI:_ .I.-":I.' Blalill =@

!‘:_,.‘_'4_!,_'11?' o |

T iy

g AR L R






o -._

rances and must not be
! jin @ IVEFWDF’nﬂtIHHSCPEHFthg
nion O the side of the injector,
| pipe u oy parts of the injector bodly,
ate t to clean carbon deposits
ol 27 o ctor nozzle or carry out any
sonic or pressure testing.

. gctors are in a satisfactory
¢ the "-Jq the fuel pipe union (if not
itl0™ ) and suitably cover the electrical
njector nozzle.

g, obtain a Nnéw set of copper

nuts and high-pressure fuel

= i) LA |
w1 and e
tanc

- :r:: I-Sftﬂﬂ
etaining

N C E 9 the injector seat in the
scre e . an
w the “3'% B Mo  ad, ensuring all traces of carbon

'S Unig .
IurE g ; n : 15
atlurfll;ﬂl Pipe to y, § 9 . deposits are removes.
e - Unscray 1 "';j?[lgrm" Lith injector No 4, locate a new
. toiga % tarting ok ;
o prleswrafue, B ° . /asher on the Dase of the injector. 11 Disconnect the battery negative terrmiat e
PEERGDI I [, the injeCto" clamp bracket in the 9escrbed in Chapter 5A erminal as
F:va Ntdirtentry, "’Ei e injector body and refit the injector= i TR i
Q 1-!’ﬂﬂcmw tha " -ﬁﬁEcﬂlﬂdEr head. =, | g } A
" - and the injector clamp

thE WaShERTom ihalliy; r i he \/25"° .
e illustration), - etaining nut and tighten the nut to the
- together with the § '_sp,:;if:ed torque (see illustrations).

5 cylinder head |l 3 Acmove the blanking plug from the fuel
e iniector T tuel rail and the injector.

amﬂwngtheinjm B . union on the ;
oil to the'base of the o cate the new high-pressure fuel pipe OVer
| crew on the union nuts. Take

the oil to penetrate. 8 unions and S ,
ree - thread the nuts or strain the

stant 1OMrEe bWl - not (o Cr0SS- |
ge ﬂf"tﬁﬁ"’-_l'l"llectﬂﬁ B Tighten the fuel pipe union NUtS 10 e o
y tap it free {(SeeRNccified torque using a torgue wrench and  13.9 Unscrew nnt:":’mﬂt;h:gﬂﬂ:l
use bspadﬂl B8ow-foot adapter (see illustration). Counter harness and coolant Pipe TTOM A0
48390270 § ith an open-ended motor bracket

8 the union on the injector W
Bspanner, while tightening the union nut.
82 Repeat this procedure for the remaining

Blflectors.

012 and 83 90270
t it is not possibe.
. :;hsﬁiﬂyrﬁjtn

A

e fittings 10

:wb"::" er B8l Reconnect the leak-off hOS | ‘
ke Blle injectors by pushing in the locking C!Ip.
| fliaching the fitting, then releasing the locking
B8lp. Ensure that each fitting is securely

B®nnected and retained by the clip-
s to the

:-E Reconnect the wiring connector
e injectors.

88 Attach the engine breather hose to the

'-i"ﬁﬂtgﬁr pipe and secure with the retaifieg Y
. Secure the breat ipe to the cylinder W) oot
reather pIp the hOﬁ lﬂﬂn ﬂnir_‘.'?'.

4 with the two bolts securely tightened: 13400 -+ 0 m
' Fleconnect the battery negative terminal of the

B e :
g Uescribed jn Chapter 5A.




4B*10 Fuel and exhaust systems — diesel engines

13.10d ... then remove the mounting
bracket cnmplete with oil separator and
vacuum reservoir

base of the vacuum reservoir, and the bolt at the
right-hand side of the oil separator. Remove the
mounting bracket complete with oil separator
and vacuum reservoir (see illustrations).

11 Undo the three bolts, release the hose
clip, free the wiring harness and detach the
coolant pipe from the intake manifold.

12 Screw two nuts onto the inner high-
pressure fuel pump mounting stud. Lock the
two nuts together and unscrew the stud from
the engine bracket (see illustration).

w13 Disconnect the wiring connectors at the

fifottle body/housing, coolant temperature
: -__intake air sensor, fuel pressure sensor,
d fu 2l pressure control valve.

JNdo the nine retaining nuts and remove
E manifold from the cylinder head

b illustration). Recover the gasket.
#he: manifold removed, if required,
he throttle body/housing with
- - flap actuator drive can
lscﬂnnectlng the drive motor

"' socke’t and undoing the two

f" t the throttle body/housing
to Section 9, then refit the
| _.f uator drive.
slean the intake manifold and
ng faces, and then locate a
2 intake manifold flange.
anifold in position and refit the
Jiagonally and progressively,
) the specified torque.

13.12 Lock two nuts tugathﬂr F-"'“:l unscrew
the fuel pump stud from the engine
bracket
20 Reconnect the wiring connectors at the
throttle body/housing and charge (boost)
pressure sensor.
21 Refit the high-pressure fuel pump
mounting stud, then remove the two nuts
used to remove/refit the stud.
22 Refit the coolant pipe to the manifold, and
secure with the three bolts tightened securely.
Reconnect the coolant pipe and attach the
wiring harness.
23 Refit the oil separator and vacuum
reservoir mounting bracket. Refit and tighten
the two bolts and two nuts, then reconnect
the crankcase breather hoses.
24 Refit the coolant pipe and wiring harness
to the starter motor bracket, then refit and
tighten the two nuts.
25 Refit the exhaust gas recirculation (EGR)
valve as described in Chapter 4C.
26 Refit the high-pressure fuel pump as
described in Section 10.
27 Reconnect the battery negative terminal
as described in Chapter 5A.
28 Observing the precautions listed in
Section 2, prime the fuel system as described
in Section 5, then start the engine and allow it
to idle. Check for leaks at the high-pressure
fuel pipe unions with the engine idling. If
satisfactory, increase the engine speed to
4000 rpm and check again for leaks. Take the
car for a short road test and check for leaks

once again on return. If any leaks are detected,
obtain and fit a new high-pressure fuel pipe.
29 Refit the engine cover on completion.

14 Intake manifold changeover
flap actuator drive -
removal and refitting

13.14 Intake ma

6 Release the l::llps
charger delivery hm

7 Disconnect the cont -
the level sensor “““"B FPR,
coolant reservair. R %
8 Disconnect the hm
housing.

9 Undo the nuts se

the starter motor bra

away slightly (see

10 Remove the oil s
reservoir mnuntmg 1 " _-'51' | D
two nuts above the vacuum .
at the base of the vz ﬂ i
bolt at the right-hand su:h
Remove the rnnuntlng
with oil separator and \
illustrations 13.10a to 1&
11 Disconnect the drive mok

ball socket, and undo ..a’:’ A

illustration). : -_“f_f-_
12 Withdraw the assembly from
manifold and disconnect the Wirings

Refitting
13 Refitting is the raver&i

L- .

15 Intercooler

Refer to Chaptar 4A-,f )
16 Turbocha f"‘_;f
description and pr

5w il
o -
= i L
- - ||_b|'|l";- ?
it P =3 i

Description

1 Theturbochargerincrea

by raising the prassura m ol
above atmospheric pre
air simply being aunkud
forced in.

2 Energy for the operatiGit
comes from the @

through a specially-sF
turbine housing) and. "‘

..'n.ﬂj_ . -.

Removal

1 Disconnect the battery negative terminal as
described in Chapter 5A.

2 Remove the plastic cover over the top of
the engine.

3 Remove the high-pressure fuel pump as
described in Section 10.

4 Remove the exhaust gas recirculation (EGR)
valve as described in Chapter 4C.

5 Drain the cooling system as described in
Chapter 1B.
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17 Exhaust manifold

_the compressor wheel, The
a0 el spins In Its own housing,
» J"qqﬂf w he ‘ntukﬂ air on the wﬂy to

Al - t
l‘

[~ _155E‘n—

Id.
fo o operates on the Principle
e geometry: At low engine
Hs close to give less flow crogs.

afé™"  -ne
Ve ihe an a0 the EpEEd iﬂcrﬂﬂaga thﬂ

|h~f31";r E}Wﬂ an increased
"< helps IMP

flow crosg-

_:ngﬂ' rove the efﬂcianny of

¥ < oP°
€% " This

Il sure
Flasf pr 'Spir‘nited by a wastegate, which

" ifold ‘anﬂust gas away from the turbine
the jspoﬂsfe to a pressure-sensitiye
1 f

’ E-'E] in 3

uﬂwr' 0 shaft IS pressu‘rﬂ"'UbncﬂtEd by
Irs urb pe from the main oll gallery. The
il 169 o o2 cushion of oil. A drain pipe
g :i?naetbfr to the SUENS

qurm

) . ocharger operates at Lfaxtremely high

e n.”nd remperatures. CGertain precautions
oS 8 <erved, to avoid premature failure

b
st "-"Er;j or injury to the operator.
5 operate the turbo with any of its parts

or with any of its hoses removed,
objects falling onto the rotating

; £5 {:DU .
 ed) personal INJUNY: . |
4 ot race the engine immediately after

up, especially if it is cold. Give the oil a

 seconds 10 circulate.

E| /S ; :
:;1 ;efnre switching it off — do not blip the

otie and switch off, as this will leave the

o spinning without lubrication.

{\low the engine to idle for several minutes ""5:?: 1

e swiching off after a high-speed run. &

_iiﬂ;b[:h:]rgf—'-r- the pressure In the Intal

 cause excessive damage, and (jf  f19!M€

sllow the engine to return to idle =

‘.
ity

observe the recommended intervals

and filter changing, and use a reputable ==

of the specified quality. Neglect of oil ==
anging. or use of inferior oil, can cause r}. J
mon formation on the turbo shaft, leading ==
 subsequent failure. L

and turbocharger -
removal and refitting
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4Be12 Fuel and exhaust systems — diesel engines

18 Exhaust systa"
general infe
removal an

[
e

Mati

Bl
S

General info _

1 Two different e :
fitted dapandam on s
On some models g .
fitted, comprising a frey, ‘E’-'-
front pipe, Pﬂfliculatg
with silencer. On

| o ; ' | e - ly  converter/sil
w the turhnchafgﬂf oil supp eNCer is fittar
17.22 Unscrew the bolts (arrowed) 1:;1 ?,:.5::[3 rrowed) and collect the two particulate filter. ~d

E'El:l.ll'iﬂg the oil return pipe to the shers 2 The front pipe is att-
turbocharger and cylinder block cnppllal' . e manifold/catalytic -. “-eg

o

-

secured by nuts. The agthe.
are joined by overlap J
by clamps, or flange jointe
The system is suspw “‘*-
length by rubber moy ting 3
3 The manufacturers spe b?'
exhaust sections are sen ‘f
must be renewed. As the ¢ J. _
to the exhaust Eectlma'
weld at manufacture, j ;
to use a suitable grinde *’{_‘
% | — weld. .
4 Release the EGR pipe clamp from 17.25 Exhaust mamfulcl retaining nuts Removal 3
leat exchanger, separate the pipe and (arrowed) Complote s S

, recover the gasket | ‘r
: 4 To remove the system : :--1

sket from the pipe connection (see  b) Fit the new manifold nuts and tighten and rear of the car an d supg
them evenly and progressively to the on axle stands. Alte ol
the eight nuts securing the specified torque, working in a diagonal over an inspection pit

anifold to the cylinder head sequence. help of an assistant wﬂl
tion). Note that new nuts  ¢) Tightenall other retaining nuts and bolts fasteners and ramnveﬂn
ed for refitting. Withdraw the to the specified torque (where given). 5 Spray some |
urbocharger assembly from d) Refit the exhaust system as described in rubber mounting bm .
luds, manipulate it sideways, Section 18. _ blocks will slide easilh w h
oM nder the car. Recover the e) On completion refill the cauhng system as underbody hangers (see il ii stratio
described in Chapter 1B and, if necessary, g Undo the two bolts securing
tﬂp-up the oil level as descr ibed in Euppnﬂ bracket to tha “ 1‘ -
‘Weekly checks’. sump.
e reverse of removal, noting ) On starting the engine for the first time, 7 Undo the three retz _-_:_1_'-5‘___‘. g
te allow the engine to idle for a few minutes the exhaust front pl > fro
ting surfaces are clean and before increasing the engine speed; this manifold/catalytic mm, e

rall gaskets, seals and will allow oil to be circulated around the support the flexible se ='1+'* ~ Nt
| turbocharger bearings. movement in ﬂxcﬂss of
permanent damage tn hL
Recover the gasket { *:11
that new nuts will be re |
8 Slide the front plpa rubber ¢

as far forward as ¢ .“J‘E**

system to the rear ¢ - dis
pipe hangers from the m

9 Move the exhauatl ! |
disengage the inte diate f
hangers from the 'hi“_‘,___ &
Lower the system to the It
out from under the cnlifi o
Individual seoﬂm -

] 10 Individual sections © e
yer the 18.7 Undo the 3 nuts (arrowed) and detach can be removed by %_h

in the the front exhaust pipe from the catalytic clamp and rq|minﬁ" e @

converter rubber mountings.
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s -emove the nut from the
1 -"‘|E_mp reiﬂlﬂ!ﬂg m Sy

'.'.:

e pEﬂetratlng oil to the jolm
the jﬂll"lt and Clﬂmp with G .:‘if

—

™la

¢ree it. Twist the pipe to bu

rﬂD
-
At

e
e

- ghrelds are secured 1o the
4 oy various nuts and
ps. Eat.h shield can be removed
ant exhaust section has M’l

econd catalrtic converter h"';"" e
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