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TECHRICAL DATA

ENGINE CODE AnD SERIAL HUMBER

- Lnging cods and serial number are stamped on the right hand
side at the rear of the cylinder head.

00-1

LIST QF ENGINES

Enging code s f%BL

Engine characteristics [
i

Manyfactured i from (9.86
’ 1o
Ho. of gyiinders | 5
|
Capacity i 1 2,206
dutput | kWirem 162/5700
Torque N/ ppm 309/1950 a5 !
{unleaded) i
Bore ;B 21 “Motronic
Stroke A 86.4 §'—4E
Compression ratio 9.3 Catalytic converter 2 x
l.ambda contrei X
Turbocharger % E
;
Vehicle is specially Low pollutant
tuned for: exhaust ;

00-2
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CISMANTLING AND ASSEMBLIMNG ENGIKRE

Note.

» Always renew ail seals, gaskets and
ai) seals om shafts

% See manual gearbox assembly for
repatrs to cluich

¢ femgving and instaltling sump
- Frgs. 3 oand 4

e Checking compression - Repair
Group 15

i~ 10 Hm

2- Toothed beit cuard, upper

3- Tootheld belt
¢ Installing ~ page 13-7
e Turn coolant pump to Geft to
tension - gage 13-9

4- 43 Nm

5- Vee-Belt defiection Iimiter (right)

6- Spacer bushes

® Long spacer bush {top)

e Short spacer bush {bottom}
7- 67 Nm

8- Camshefi sprocket

101350 m - Fig. 1 Thh
11- 22

Vibration damper -

o Note-mathod of sequring when

fitting to topthed beit sprocket,
position when fitting toothed
belt ~ page 13-9

s Asgéibly of vibration damper
with-CHankshaft toothed belt

ssprockar only possible in one

fpositigrs noles offset

- laler pulley
eRemoving - Fig, 2

[ en instaltling, tighten to
Mo

Yi6. Teothed belt sprocket
v Crankshaft

17- 22 Nm

18- Vee-belt deflection limiter (left)

19~ Coolant pump
e Turn to left o tensfon toothed
belt - page 13-9

20~ ‘0" ring

13-2



2- 22 Nm
3- 25 Nm
4. 10 Nm
5- 57

6~ Cylinder head
# Removing and refitting -
repair groun 15

7- Cylinder head gasket

@ tnsyre correct installation
vosition. The marking "OBEN"
0¥ the part number must fTace
the cylinder head.
Fit pver locating pin in
cyiinder hlock.

-

8- 22 N

9- Heat shield

10- Crankcase breather pipe

11- Ignition cable cover

13-3

iZ- Cylinder head cover
¥ remove throttle valve housing
before removing cylinder head

COVET... -

12-"Ikcuction #and fold

Corerlighten sequring poltsi to 22 Nm.

CeUse hex key V.A.G 1655 For romo-
wal andtinstallation, @ &

=¥ehicles eguipped with {65 cruise
ST 1411 ks o N R L H PR

spedniest g ReravetC0S vaduum unit before
removing the induction manifold
- se¢ page 13-10.

S Conlantaanifeid
¢ Tighten saduriag bolts to 10 Ne,




- [ig. 1 Removing and ingtalling vibration damper

- Tightening torque 350 Nm.

- Use special tools 2079 and 2084,

Coat threads and contact surface of bolt head with anti-
corrpsion compound AMV 188 000 G2.

Caution

The tightening torque applies when using the special

toe] 2079 and this tool must be fiush with the torque
| wrench during this operation.

~a Fig. 2 Removing idier pulley wsing 3034

- Fig. 3 Remgving and installing oi! sump

Caution
The subframe will suddenly drop approx. 160mm,

subframe,

: Caution : : B .
| Renew thesg two subframe Holts when refitting.

Bur é nefiitinééthe;twéﬁsééfﬁaﬁé‘bo te should be tightened
to 65 Nm and further tightened & quarter turn.

aro-omm -hexagon socket.head.bolis,

iksee arrows). The bolts sccessible Bhnguah. these, cutouts

- unen ihsﬁaniﬁg thé'su%p“iighfen 211 bolts 6} hand and
then tighten M6 bolts to 10kMp and ME bolts to 22 Am.

13-6
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NP A=

15 - 345

e

INSTALLING TOOTHED BELT

Cyiinder head cover in situ

—~a - Mark on camshatt sprocket must align with arrow on cylinder
head cover.

- {ylinder head cover off

- Mark on camshaft sprocket must aliygn with upper edge of
cylinder nead.

- - Fit toothed belt on crankshaft toothed Helt sprocket and
secure vibration damper to crankshaft - Fig, 1, page 13-5,

Caution

When securing vioration damper, the toothed belt must
not become trapped between the oil pump and toothed
belt sprocket.

- - Set crinkshafy to TDC.

SiRu:
~ ATIgreTDC e rking{0) W

1

F'cTutch housing.




T Witr engine out;
—m — Align notch on vibration dawper with adjustment mark on oi!l
; pump heusing.

- Instal) lower toothed belt guard.
(Additicnal adjustment mark provided.)

~ Fit toothed belt over idler pulley and coolant pump onto
camshaft sprocket.

\\ = - Tegnsion toothed belt by turning loosened coolant pump

b \if\\\\\\\\ anti-clockwise {upwards}.
oY /ald

« It should just be possibia to turn the toothed beit 90°
with thumd and ferefinger between camshaft sprocket and
coplant pump.

- Tighten coolant pump 1o 20 Nm.
~ Turn crankshaft two full turns and check adjustment.
- Check basic setting of distributor - Repair Group 28

- Install pump for central hydraulic system and tension
v Mebo 1E : R

=~ e

13-10



a2l >
N
o

//

TENSIONING ALTERNATOR V-BELT

- Remove screws securing vadiator cowl at top.

—m - Slacken off at least one tura securing bolts (A) and {(B)
for tensioner arm, and bolt {C} for alternator.

Note:
The alternator must move easily after the mounting bolts have
heen slackened.

- Tension V-52lt by turning tensiorer nut (D) with a torgue
wrench and tighten tensioner nut locking bolt (B} fo 35 Hm

fiaw V-belt - 8 Nm
Used v-belt - 4 Km

¢ Lheck tension by defiecting Lelt with thumb,

Kew ¥-belt - EPEYOXR. £ M
Used V-belt - approx, 5 omn

- Tighten alternator securing bolt -C- to 35 Hm, and tensioner
arm -A- to 24 Nm.

13-11

TENSIOMING V-GELT FOR CERTRAL HYDRAULIC PUMP

Note:

The torque wrench Y. A& 1410 in conjunction with socket
V.ALG 141072, 22 mm is particularly suitable for this ad-
Justment,

- _ $7acken bolts (1),

13-12



Notes:

s Rerew 211 gaskets, '0' rings, and oi’
ceals on shafts.

o Do not rotate ¢rankshaft when checking
racdial clearance.

I- Suction pipe gasket

2~ Locking plate
s Replace

3 10 Hm

4- Suction pipe
e First secure to oil pump

5~ Bearing cap
e Ho, 1 cap at pulley end
¢ Retaining lugs on bearing shells
must align
¢ Watch bore offset

45- 65 Im

- 100 dm
& Renew bolts
¢ Fit bolts using lecking
compound =Do=

13-13

Needle bearing
¢ Puiling our - see Fig. 1

page 13-17

s Knoecking in ~ see Fig, 2
page 13-17

¢ ATter fitting the bearing the
lettered side must be visible.

Flywheel
¢ Remove and refit using locking

spanner 10-201,
s Fit dgnition timing pin subse-
quentiy - see page 13-Z3 onward,

Qi) seal

e Press out using special tool
2086 - see Fig. 3 page 13-18

% i.ightly coat sealing lip and
outer edge before fitting.

o Offer up using 2003/2A.

¢ Press home using 200371 - Fig. 4
page 13-18

Sealing flange, rear

Rear sealing flange gaskei
¢ Replace

13-14



3213 20 1918 17 16 15 16

13w

15~

16~

19-

20-

Crankshaft

¢ Measure axial ¢learance - Fig. 7
p. 13-20

New: 0.07 ... 0.23 mm

Wear limit: 0.30 mm

Measure radial clearance with
Plastigage ~ page 13-21.

New: G.018 ,.. 0,058 mn

Wear Timit: 0,16 mm.
Crankshaft dimensions -

page 13-22

-

Thrust washer
s For cap
¢ Watch method of securing

Bearing shell 2
o Complete with thrust washers

# For cap without of1 groove
® For cylinder nlock with oil
groove

Thrust washer
e For cylinder block {without re-
taining lug)

Bearing shelis 1, 2, 3, & and 6

s For cap without oil groove

¢ For cylinder plock with oil groove

¢ Do not interchange worn bearing
shells

# Retaining Tug must engage recess
in crankcase/bearing cap

Gi1 pump gasket

13-15

0il pump
® Watch crankshaft drive dog when
ingtalling pump.

D11 ses]

& Remove using 2086 - Fig, 5

page 13-19

o Lightly coat sealing 1ip and
outer edge with il before
fitting.

o Offer up using 2080 A - Fig. &
page 13-19

¢ Press home using thrust sleeve
{part of 2080 A - Fig. 6
page i3-19.

13-16



- Fig, 1 Withdrawing needle bearing

- Remove using bearing extractor and holding tool (A},
e.qg. Kukko 21/2 = 14.5 ... 18.5 mm and Kukko Z2-1.

~a Fig, 2 Knocking-in needle bearin

After installation the leftered side must be cleariy visible,

- Knock bearing home until flusk using VW 432,

13-17

- £ig. 3 Removing crankshaft oil seal, Tlywheal end

““F]§QM4 Pressing-in crankshafi oil seail, flywheel end.
- Lightly coat sgaling lip and outer edge of seal with ¢i)
i e Refore dstalling e

.fféFQQp}dﬁiréééi“ﬁsing sleeve 2003/2A.

~ Press home oil seal using special tool 2003/1.

13-18



-~ F1g. 5 Removing crankshaft oil seal, pulley end

~= [ig, 6 Pressing-in cranksha®t oil sea) until flush, pullev end

~ Use vibration damper mounting boit.

- Lightly coat sealing Tip and outer edge of sea) with oil
before prassing in,

Caution
Press seal fully home if crankshaft shows signs of
scorfng.

« Offer up using locating sleeve from 2080 A.

- Press in using thrust sleeve from 2086 Al

13-19

- Fig, 7 Crankshaft - measuring axial clearance

Measure axial clearince at no. 4 bearing (thrust hearing),

New: - 0.07 ... 0.23 mam
“Wear Timdti 0,30 mm




CHECKLNG RADIAL CLEARANCE OF CRANKSHAFT

Hote:
Radial clearance can be checked with Plastigage, even with
engine in situ,

Measuring range of Plastigage strip:

Colour Type
E.025% .., 0.076 mm Green FG-1
£.050 ... 0.150 mm  Red PR-1
0,000 ... 0.230 mm Blue PB-1

- Take bearing cap off.

- Llean bearing shell and crankshaft journsl,

~a - Place Plastigage strip on journal or bearing shell in an
axial directieon,

i

Instail cap ard shell and tighten to 65 Hm.

faytion |
Do not rotate ¢rankshaft.

Take bearing cap off again.

- Compare width of strip with measuring sczale.

New: 0,018 ... G.058 am
Wear Himit: 0.16 m
13-21
'CRAEKSHAFT DIMENSIONS
{mm)
Honing:dimension Main bearing Crank pin
B i _ G Journal & @
T P A T e 0,022 0,072
Basic dimension £8.00 47.80
-0.042 -0.042
i i -0.022 -0.022
G 1st andersize £7.75 47-55
«(.047 -0.042
-.822 -0.022
87.50 47.30
-{.042 ~0.042
-0.0z22 -(.022
3rd undersize 57.25 47.05
-0.042 ~(.047

13-22
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-= Inserting pin for dignition timing poing

Do not bend pin when fitting a new flywheel.

Caution t
install pin for jgnition timing point when fitting & new’
flywheel otherwise the electronic ignition system will
not recetve controd pulses and the engine cannot start.

Orive ignition timing point pin into Flywhee] ¢o that it is

flugh.

Measure distance hetween nin and firing point  sender (G 4)

and distance between flywheel and engine speed sender (G 75)

—~= .« Rotate flywheel until pin is below Tiring point sender
aperiure,

13-23

5 Serew intfiring point sender.

—t

nsert fegler gauge between pin and Tiving point sender,

Specifiéd gap: (.48 - 1.25 mm

and engine speed sender.

Specified gapr C.50 - 1,25 mm

z'/’/ / /
i
/ N

13-24



—= Inserting pins for ignifion angle

Do nct bend pins when fitting a new flywheel.

Height of pins: 36 ~ 0.5 mm {Diw. "&

Fig.

2- Piston

3- Conrod

O
‘.

s OFfsat gaps to 120°

¢ "TOP* points towards piston crown
- Fig. 1

& Remgving and installing with piston
ring pliers - Fig. 2

s Checking clearance in groove -

-
J

8 Checking ring gap - Fig, 4

¢ Checking - Fig, &

s Mark installation position and
c¥linder number - Fig. /

s Install using piston ring clamp
- Fig. 8

e Arrow on piston crown points to
pulley end

s Piston dimensions - page 13-31

o Always renew as a sel

® Hark cylinder number (A) .

o Installation position: Markings (B)
point towards pulley end

13-2¢



4- Gonrod bearing cap
¢ Mark cylinder number (A)
o Irstallation position: Markings ¢
point towards pulley end

s e]
—

B- 30 Nm + 1/4 turn (90°)
¢ 01 contect surface
¢ For measuring radial clearance,
tighten to 30 Nm but no further.

5- Circlip
¢ Lever cut - Fig. &

7- Piston pin
¢ It difficult to remove, heat
piston to approx. 84° C
e Use special tool 10-508 for rew
maving and installing

8~ Conrod bolt

9~ Cylinder block
s Checking cylinder borss - Fig. 9

¢ Piston and cylinder dimensions
- page 13-31

10~ Bearing shell
s Hote instailation position

# Do net interchange used bearing
shells

¢ Ensure that retaining lugs Tcocate
in recesses in bearing caps and
conrod.

e Measuring axial clearance -
Fig. 10
Wear limit: 0.4 mm

¢ Checking radial clearance with
Plastigage - page 13-35
New: 0,010 - 0.052 mm
Wear Timit: 0,12 mm

Note:

o not rotate crankshaft when checking
radial clearance.

11- 01 spray Jet
& for cooling piston

12- 10 Nm

13-28



- Fig, 1 Pistons rings, instailation position

& "TOP" must face towards piston crown.
s Chamfer on plain ring must face towards piston crown.
’ & 3tep on stepped ring must face towards piston pin,

~e Fig, 2 Removing and installing piston rings

-~ Fig, 4 Checking pisten ring gap

Push ring squarely intc lower end of cylinder until it is
about 15 mm from bottom adge.

New: 0.15 ... 0.35 mm
Wear 1imit: 1.6 mm

13-30



Piston dimensions

Honing dimension Fiston dia. Cyl. bore
Bagic dimension 80,98 21.G1
1st pversize 81.23 81,26
2nd pversize 81.48 21,51

13-31

~a Fig. & Checking piston

Measure piston about 12 mm from bottom of skirt at 90° to
piston pin axis.

Meximum deviation from nominal dimension: 0.04 mm.

13-32



- Fig, 7 Marking piston installation position

Arrow on piston crown points towards the puliey end. Mark with
cylinder number.

~m Fig. 8 Removing and installing piston

¢ Use piston ring clamp to install.

13-33

EMgdyre Bores Wt sHred Ttratigrs in both directions, 1. e. {A)
Ciideross the engine and (Bjoin fine with the crankshafi.

Use internal dial gauge 50 ~ 100 mm.,
i e s A P i Wf@%x;?0.08 .

.{Pistén"and'éylfédé} dimensions - pégéula~33).

Medsuring the:CXE%QEFy:bgres must wot be done when the cylinder
bleck is mounted Gn"a répair stand with adapter VK 540, as in-
correct measurements would then be possible.

—a Fig. 10 Measuring conrod axial ciearance

Wear Vimit: 0.4 mm

13-34




CHECKING CONROD RABIAL CLEARANCE

Fote:
It s possible to check radial clearance with Plastigage, even
with enging in situ.

-~ Moasyring range of Plastigage stirip:

Zolour Type
£.025 - 0.076 am Green FG-1
0.050 - G,150 mm fad PR-1
0,160 - 0.230 mm Blue PE-1

- Remove big end bearing cap.

- Clean shell and crank pin.

- Place Plastigage strip corresponding to width of crank pin
on crank pin in axial direction or in bearing shell,
To meesure radial clearance, install big end cap and tighten
to 30 Nm but no further,

Caution
Do not rotate crankshaft.

- Take big end cap off again,

- - (ompare width of strip with measuring scaie.

Haw: 0.010 - 0.05%2 mm
Wear 1imit: C.1¢ mm




REMOVING AND INSTALLING CYLINDER HEAD

¢ Removing and installing fnjectors -
see Repair Group 24

installing toothed belt - see Repair
Group 13.

The cylinder head can be removed

with the engine in situ.

Always renew all seals and gaskets
when perfarming assembly work.

Wher installing a replacement cylinder
head, %] the contact surfaces between
the bucket tappets and cam surfaces.

]

Caution

When new tappets have becn instailed,
the engine must rot be started for
about 30 minutes {valves will strike
pistons).

¢ Checking compression - page 1546
i~ 22 Km
Z M

5 Rnm

10 N

G- CyTinder head

¢ Checking cylinder head for distor-
5 ]

';‘;iuﬂemcyu,gqaﬁﬁainsta?iing cylinder
hiead, pags 15-4

Aylinder head gasket .
iy i

£ position,
s The marking “OBEN" or tne part

g, umber must face the cyiinder head.
: w¥x§Fit gasket over locating pins in

: §§§CyTinder block.

85

9 Heat shield

10+ Crankcase breather pine

11- Iagmition cable cover

12- Cylinder head cover

¢ Remove throttle valve housing
before removing cylinder head
cover.

15w2

.



13- Induction manifoid
¢ [ghten securing bolts to 22 Nm,
¢ Use hexagonal key V.A.G. 1689 for
removal and instatlaticn of ia-

ducation manifold.

s Vehicles equippad with (05 cruise
control,
Remove CCS vacuum unit before

removing the induction manifold -
page 13-10,

14- Coolant manifold
# lighteen securing bolts to 10 Nm.

lote: : S i e R e
Befere Filting cylinder head, ensure thaticrankshaft and
cvlinder headiareg set totTDC,

- Install cylinder Hes
by hand, )

B

Fig. 1 Checking cylinder head- for e¥sterticn

Max. permissibie distortion: 0.1 mm



- - Tighten cylinder haad bolts in three §tages.
sequence - see diagram,

Tightening torque: Engine cold
= 4

Stage | T
Stage i] = 60 Nm )
Stage 11 = L/2 turn (18C°)

further, with normal spanner, without stopping.
{2 x 90° is also permissible}.

lotes:

¢ Slackening cylinder head bolts: reverse sequence,

o It is not necessary to retighten the cylinder head bolts
T during the Inspection Service or after repairs.

o Minimum engine 011 temperaturei3o® ¢
o Thrattle vaive Fully open
o Unplig connector {aprow} from fgnition cofl power stage

o Unsedew spark plugs usingi3lze s

38175,

Note: i
See Gpera“f_

Compression pressures
in bar B
New Wear

Limit
g - 13 7

Overall permissible difference between cylinders: 3 bar.



15758

15—758

SERVICING VALVE GEAR

Kote:

Cylinder heads which have cracks between
the valve seat inserts and the spark
plug threads can be used further without
reducing service Tife, provided the
cracks do not exceed a maximum of

0.5 mm in width or when no more than

the first spark plug thread is cracked.

1- Bearing ¢ap
¢ Instaltlation position - Fig. 1
and Fig. 2
¢ Installation sequence - see
#lnstalling camshafts® - page
15-20

2- 1% Bm

3- 0il seal
# Renew
e Uil seaiing Tip and cuter edge of
01l seai
» Removing and installing -
page 15-17

4- Drive chain

5- Quter valve spring
® Remove and install with 2037 or
fitying tool 2036, valve lever
Vi 541/ and adapter VW 541/5

6~ Inner valve spring
o Remove and install with 2037 or
fitting tool 2036, valve lever
Vi 54171 and adapier YW 541/6

T<"Lower valve spring sedt.
. ee-Remove apd:dnstall withi 3047 A

£+ Valve stém seal’ S
e Renewingt~ page 15-25
: i Finder head removed -

G- Yalve guide

# checking wear and renewing -
pagse 15272

e lhen carrying out repairs, use
valve cuideiwith shouider

eilseisunporti 3123

o Rewerking dimension for cylin-
dekihgad;

i modimeneion (118,1 mm) fs
medgired ‘through a cylinder head
boit hole,

15-8



1l- Yalves
¢ Uniy grind in, do not rework
» Vaive dimensions -~ Fig. 4
e Sodium~filled exhaust valves,
see note on page 15-1Z2

12- Camshafts

e Checking axiai clearance - Fig. 3

s Removing and installing -
Page 15-19

s Check radial clesrance with
Plastigage
Wear Timit: 0,2 ma

¢ Max. runout 0.04 mm with bearing
cap in front of chain and Tast
bearing cap fitted.

13- Bucket tappets

® With hydraulic valve clearance
compensation

s When removing, mark cylinder
number

® Checking - page 15-1%5

® When removing, piace tappet with
cam contact surface facing down-
wards

e Before installetion, check axial
clearance of camshafts ~ Fig. 3

# 011 contact surface

14- Valve cotters
e Hemoving - page 15-26

15~ Upper valve spring seat

-~ Fig, 1 Installation positicn of camshaft bearing cap

The recesses (corners) on the bearing caps must point fowards
the intake side of the ¢ylinder head (arrow).

Watch offget. Before %ﬁsfé?iing camshaft, fit bearing cap and
determine installation position.

16210



- Fig, 3 Checking camshaft axial play

@ Wear imit: 0.2 mm

Take reading with bucket tappets removed, chain removed and
first and last bearing caps fitted.

15-11

- Fig. 4 Valve dimensiors
B c - inlet valve 4 Exhaust valve
o |
a = dia, 32,00 mm 28.00 mm
@ = dig. 6,97 mm 5.94 mn
G 85,50 mn 98,20 mm
o 45 deg, 45 degq.
Ca""é’i‘(ﬁ i oho : i :
Valvesimust not'be reworked.They may only @
be gro&'ncﬁ' in. EE

Notes:. .
Hora-outisodium-filled exhaustivaives cannot just simply be
) thig should be cut in two
g.this operation they must
} STnrow a maxinum of 10 valves
prepared in this wey into a bucke! of water and $tep hack
quickly to avoid ary danger from the ensuing chemical reaction

15-12



RESORKING VALVE SEATS

Notg:

Unly rework the valve seats enough te produce a perfect contact
surface. Before reworking commences, calculate the maximum
permissible reworking dimension. If this dimensions is exceeded,
correct functioning of the hydraulic tappet can ne longer be
guaranteed and the cylinder head must be renewed.

Calculating maximum parmissitle reworking dimension{h)

- Insert valve and press it tightly against the valve seat
~= . Measure the distance between the end of the valve stem
centre and upper edge of ¢ylinder head.

Measured dimension minus mimimum dimension gives the maximum
permissible reworking dimension.

Minimum dimension
inlet valve = 36,0 rm
Exhaust valve = 36,3 mm

15-13

-~ Reworking inlet valve seat

a = 31.2mng

b* = max. permissible reworking dimension

¢ =15 ... 1.8m .
{1f necessary, rework valve seat with 75° reseating tool)

Z = Lower edge of ¢yiinder head

30°= Upper correcticn angle

45%= Yalve szat angle

-a Reworking exhaust valve seat

2iemme o

="max. permissibial véi
=gpprex. 1.6 mm
= Lowerigdgeiof cylinder head:

0%= Upper correction angle
L

(vl S E ol .CT.:S\’




CHECKING HYDRAULIC BUCKET TAPPETS

Kotes:

o Place removed tapoet with the contact surface (cam side)
facing downwards, on a clean surface.

¢ Fencw tappets compiete {cannot be adjusted or repaired).

Irreguiar valve neises when starting engise are guite normal,

- Start engine and run it untyl radiator fan has switched on
ange.

- increase engine speed to approx, 2500 rpm for 2 minutes,
If the tappets are still noisy, Tocate defactive tappet as
Follows:

- Remove ¢ylinder head cover.

- Rctate crankshaft clockwise until cam of tappet fo be thecked
is pointing upwards,

15-15

-u - Bress tappet down with a wooden or plastic wedge. If free
travel in excess of 0.1 mm is felt hefore the vaive opens.
renew tappet.

Caution

When new tappets have been instalied, the engine must
not be started for sbout 30 minutes {valves will strike
pistons),
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REMEWING CAMSHAFT O1L SEAL

- Remove upper toothad belf gquard.
- Rotate crankshaft until No. 1 cylinder fs &t TDC.
- Release tension on toothed belt and remove.

- Rempve camshaft sprocket.

- Screw camshaft sprocket securing boli with washer into
camshaft as far as 1t will go.

- Unscrew ianer part of ofl seal extractor 2085 two furns
{approx. I mm) out of the outer part and lock in positicn
with knurled screw,

= - Lubricate threaded head of oil seal extractor, place it in
position and screw it into ofl seal as far as pessible while
exerting pressure,

- isosen knurlad serew and turn innar part of extractor against
camshaft unti) ofl seal i¢ extracted.

- Clamp extractor im vice on flats and remove oil seal with
pliers,

Installing:

o gffer sedl gvEr locdtirg sieeve 10-203.
R = Press ol sgdl in as farias it will go using thrust sieeve
104203 and oftsel screw, 10-203/1,

i fﬁautibh ..........
j Do not press oil seel over the first shoulder otherwise
the ofl Feturn dritling will be covered.




REMOVING AND INSTALLING CAMSHAFTS

Removing:

- Remove upper toothed belt guard,

- Remove intake manifeld,

- Remove cylinder head cover.

- Rotate engine until Ko. 1 ¢ylinder is at TDC.

- Release tension of toothed belt at coolant pump and remove.

- Remove camshaft sprocket,
Exhaust camshaft:

~a -~ Remove bearing cap in front of chain, as well as caps 2 and 4.

-

- Slacken bearing caps 1, 3 and 5 alternately in diagonal
sequence,

inlet camshaft:

e W

PGy

- Remove bedaring cap in front of enain, as well as caps 7
and 9.

- Slacken bearing caps 6, & and 10 alternately in diagonal
sequence.

15-1§

installing:

- - F1¢ camshafts with chain so that markings on chain sprockets
align {arrows].

!Cauticn

When installing the bearing caps, ensure that the recesses
d:{corners}eof.the caps face Lowards the intake side of the
Toylinder Read'w page 15-10.

[ Remove distributor before installing camshaft,

Fftting distribivtor - Repair Group 28

Distributor basic: sefting - Repair Group 28

T - f.Tigﬁﬁeéﬁ bearing caps 6, 8 and 10 alternately and in diagonsl

sequence.
Tightening torque; 15 Nm.

L Fengining beasiad caps.
rightening torque: 15 Nm



Exhaust camshaft:

- Tighten bearing caps 1, 3 and § alternately and in diagonal
sequence.
Tightening torque: 15 Nm,

~ Fit rematning bearing caps.
Tightening torque: 15 fm.

- Fit camshaft seals - page 15-18

- Fit camshafi sprocket and tighten,
Tightening torque: 67 Nm.

- Install foothed belt.
{Adjusting valve timing - Repair Group 13},

Caytion
When new tappets have been installed, the engine must not
ne started for about 30 minutes {valves will strike pistons).

CHECKING AND RENEWING VALVE GUIDES

Checking valve guides

When servicing engines with leaking vaives, it is nct sufficient

to rework or renew the valve seats and velves. It is also

Hnecaszary o check the valve guides for wear. This is particu-
Farly impc¥izat when checking eagines with high mileage.

pronéi valve inte guide until end of valve stem is flush
with end of guide. Due to the difference in stem diameters,
gnsure that orly an inlet valve is used in the Iniet guide
wmoand an exhaust valve in the exhaust quide.

- Determine rock.
Wear 1imit:
Inlet valve guide
Exhaust valve guide

o
fENrp—

Lo
=

1522



15-645

Renewing valve guides

Cylinder heads in which the valve seats can ne longer be re-
worked, or cylinder heads which have already been machined
to the minimum dimension, should ne Tonger be repaired.

—ea - Press worn valve guides oui from the combustion chamber side
using 3121. By way of support, use sleeve 30-23 during this

aperation,

- - Coat new guides with o1l and press in ysing 3121 from cemshaft
side with head cold until shoulder makes contact.

. Nete:
=Use support 3123 for pressing inlet valve guides in,

Laution
4 When the shoulder on guide makes contact, the prassure

must not exceed 1.0 tonnes otherwise shoulder may break off.

csRean-guidas outh with hand reamer 3120, using plenty of
@ 4

- Rework valve seats.

Note:
When rewsrking valve seats, watch minimum dimension -

page 15-13.
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VW 54111

RENEWING VALVE STEM OIL SEALS

{with cyTinder head in situ;
- Rempve camshaft and bucxet tappets.
- Remove spark plugs.

- Set piston of appropriate ¢ylinder to "BDC".

1

Sevew compressed air hose VW 653/2 into plug thread and
apply a continuous pressure of

minimum € bar
Inlet gide:
—~m - install fitfing appliance 2036 and adjust to height of studs.

- Remove valve springs with valve lever VW 54171 and adapter
Vi B41/5,

Exhaust side:

: gte:  hie
- Tight cottérs can be loovsened by tapping lightly on the lever
pf the tool Ve 241/1.

et seals with 3047 A.

Install valve stem seals.

Fit plastic sleeve ~&~ onto valve stem. 011 valve stem seal
-B-, place it in fitting tool 3129 and push 1t down care-
fully onto the valve guide,

Cautign
To pravent dawmaging the valve stem seal, aiways use the
plastic sleeve.
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N
VW541/5 ﬁ} ‘

"“‘.

AN
PN
2036

RENEWING YALVE STEM DIl SEALS

(Cylincer head removed)
- Remove camshaft and bucket tappets.

- Remove spark plugs.

Note:
Loosen tight valve cotters by lightly tapping the assembly
tever VW 543/1 with a hammer.

~= - Install fitting appliance 2036 and adjust to height of studs.

- Remove valve springs using valve lever VW 541/1 and adapter
VW 541/5.

15-27

| ~wEghaust side:

Remove valve springs using 2037.

- Remove valve stem seals using 3047 A,

~= - Instalt valve stem seals,
Fit plastic sleeve -A- over valve stem. Coat valve stem
seal -B- with ofl, place in Titiing tool 3129 and care-
fully slide over valve guide.

Caution
Always use the plastic slesve when fitting valve stem
seals to prevent damage.

15.28



REMOVING AND INSTALLING LUBRICATION

Note:

ATT parts shown in the iliustration

can be removed and instalied with engine
fitted,

1- 10 Mm

2- Upper toothed belt guard

3- Toothed belt
# Fitting/tensioning - Repair
Group 13
4= 43 Nm

5- yee-belt deflection limiter {right)

6~ Spacer bushes
# Long spacer bush top

® Short spacer bush botiom
7= 57 Hm
2~ {amshaf: sprocket
o Hote observe position when
fitting toothed belt - Repair
Group 13

8- Rear toothed belt guard

101 112993

17-1

16« 350 Nm

¢ Tightening torque applies only
when using special teools 2079
and 2084 - Repair Group 13,

8 Coat threads and seating surface
of boit head with sealing com~
pound AMYV 188 00 (2.

» Loosening and tightening - Repair
Group 13.

11- Vibration damper
¢ Removing and installing - Repair
Group 13,

12- Lower toothed belt gquard.

13- Idier pulley
¢ Hemoval - page 17-11

18- 0i) seal
# Removal - page 17-12
¢ Fitting - page 17-12

18- 20 fin

16~ 011 temperature sender {G8) and oil
pressure relief valve (45 km)
« Upening pressure:
6.0 ... 6.5 bar

17- Qi1 pump housing

18- 011 pump gears
s Thei ] mark faces towards the
cover plate

[ T 17819201 21
6

101 1 1213 1415




10 11

1

18- 011 pump
¢ Renew oniy as & complete unit
¢ Observe crankshaft drive dog when
fitting pump.

20- Cover plate
21~ 011 pump gasket

» Renew

17-3

If during repairs the engine ofl is
found to be contaminated {swarf or
meta] particles caused by partial sei-
zure of e.g. the big ead or crankshaftt
begrings), the oil galleries must be
cleaned carefully to prevent further
damage,

Tighten oil sprayjet for piston cooling

sote 10 K.
1- Lap

¢ Henew seal if damagad

2- Dil check valve £ Nm
¢ Remove and it using commercial
multi-point socket driver (8 mm)
¢ Apply 06 locking fluid before
fitting

3- Adapter 50 Nm

4~ Gasket
¢ Renew
¢ Do not use adhesive

5~ 10 Mm

6- Lock plate

# Renew

7- M6 - 10 Nm
M8 - 20 An



8« Dipstick
9- 011 pressure switch {white}, 25 Nn
® 1.0 bar

¢ Checking - page 17-13

10- 011 pressure switch, 25 Nm
s Checking - page 17-15

11- Intake pipe
¢ Secure to oil pump first

12- 10 ¥m

13- Baffle plate

14~ Sump
¢ Removing and installing:
Remove front subframe securing
bolis - page 17-9
s CTean sealing surface before
installing

lote:
& Always renew gaskets

p e 03] capacity: 4.9 1 without of? filiter
change

4.5 1 with il filter
change

fm

Flow line {01l ceoler)

Return line {oi] cooler)

Adapter 50 hm
10 Nm

011 thermostat seal
& Renew

011 ¢eoler thermostal

0i1 filter housing gasket
¢ Renew

071 return line gasket (turbo-

charger)
o Renaw

Flow line gasket {turbocharger)
o Renew




11- Flow line (turbscharger)

~

1~ g-ring seal
¢ Renew

13- il cacler

0il cocler bracket

Self-tapping screw
s For securing air duct

Air duct

Banjo bolt 70 Hm

0i1 fitter 20 Nm

» Releage using strap wrench, tighe
ten by hand

¢ Ubserve installation instructions
printed on ol filter,

0i1 filter housing

Flow line gasket (turbocharger}
on 011 filter housing
» Renew

Gasket
¢ Renew

22 Am

17-7

Z3- Retyrn iine - turbocharger

24- Turbocharger return line/crankcase

gasket
® Renew




- REMOVING OIL PUMP
- Release both bolts -i-, nut ~2- and bolt -3~ to slacken anc
remove Vee-belt for alternator, air conditioning com presser
and central hydraulics pump.

- Remove pump from hydraulic unit and move to one side {withaut
disconnecting hoses).

- $lacken vibration damper centre boit - ses Zepair Group 13,

- Remove toothed belt guard.

—«u Remeyving oil sump

Caution
The subframe will suddenly drop by apgrox. LOU mm.

- Remove both front subframe bolts.

Note:
These two subframe bolts must be renewed.

- During refitting the two subframe bolts should be tightened
to 65 WNm plus a guarter furn.

- Remove oil dipstick.

17-9

e - There are two cutouts-at-the flywheel end of the sump
sligde arrows). The bolts atcessible via these cutouts ave & mm

Rexagen socketliheagiscraws,:

SERER e ting  £he UMD these HolEs should first be screwsd in
fingertight and then tightened to 10 Mm {M 6] and 22 tm (M &},

13-4%6
Vi

-t ~ Remove 0il suction jine,

17-10



—m - Relzase toothed belt and remove. To do this, loosen copolant
pump and turn in direction of arrow {clockwise].

{mportant
LCrankshaft must not be rotated further,

- Remove vibration damper with toothed belt pulley.

~= - Remgve idler pulley with 3034,

s It is only necessary to remove the idler pulley when
renewing the oil pump and i the 1dler pulley bearings
are damaged. Only the securing bolt has to be ramoved to
take out the oil pump.

- Remove 0il pump.

- - Press in crankshaft. oil seal puliey end, so that it is
flush.

- QSe vibration damper mounting bolt for pressing o1l seal
in.

- Before installing, iightly oil sealing 1ip and outer edge
of 0il seal.

Caution
If the crankshaft shows signs of scoring, press on
seal as far as it will go.

~ Offer up sealing ring with sieeve from 2080 A.

- Press-in seal using thrust sieeve {part of 2030 A}.

17-12
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CHECKING OIL PRESSURE SWITCH AND OIL PRESSURE

{Audiovisual oil pressure indication)

Test conditions:

o 07] Tevel 0.K.

o 01l pressure indicator (X3) must glow when ignition is
switched on.
On vehicles with aute check system the indication must be
0.K. {Call up symbois).

¢ Minimum engine 01l temperature: 80 deg. . [radiater fan
must have cut fin oncel.

i1 pressure switch 1.8 bar

- Remove cables from 0il pressure switch and oil pressure
sender,

- Unscrew o1l pressure sender and screw intp oil
pressure sender test unit V.A.G 1342.

- Screw V.A.G 1342 into the crankcase in place of the oil
pressure sgnder,

- Connect wire -2~ {brown) to earth {-}.

Connect wire -1- {blue} to 1.8 bar oil pressure switch
{white insulation}.

- Cannect dzode test 1amp V”A”a 1527 tc wire ~1- and’positive
battery terming] ; e

- Start eng%ne

- STowly incroase engine speed.
The test lamp shoultdiilluminate atiiib.,.u 2.0 bar. If this
is not the case tho 011 pressure sw;tch &st be renewed.

- Increase engmne Spned furthef ........
At 2000 rpm and an cil temperature of 80 deg £ tha il

Ineregse engine sgeed further
Pressure relief valve wcrking pressure.

5.0 ,.. 8.0 bar. o

This pressure shopid ngt be excggded except by & minimal
amount. ﬁiﬁ

3
Glnie ol G G g, 1

p E

Note:

¢ [f the 0i1 pressure i3 excessive (pressure relief valve
sticking or incorrectly fitted) the hydraulic tappets will be
subjected to excessive pressure. As a result the engine will
cut out soon after starting and turn over noticeably fast
during subsequent starting because of lack of compression.

o [f the wires are incorrectly connected to be oil pressure

sender the auto check system will cause the engine oil
pressure warning symbol to iituminate {oi] can?.
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CHECKING OIL PRESSURE SENDER (G 10}

Test conditions:

o 011 Tevel 0.K.

¢ 01l pressure warning Tamp {K 3) must glow when ignition is
switched on.
On vehicles with auto check system the indication must be
G.K. {Call up symbols}.

¢ Minfmum engine oil temperature: 86 deg. C. {radiator fan
must have cut in once}.

¢ Tachometer in electronic instrument panel assembly 0.K.

Notes:

® Check auto check system or 611 pressure sender (G10) if the
o1l pressure indicator Tight {K3) does not iTluminate.

e For o1l pressure sender {GI0) mounting position see page
17-5% item 10.

- - Disconnect wire from ¢17 pressure sender contact G.

- Connect test unit V.A.G, 1526 between o0il pressure sender
contact G and engine earth using the auxiliary cable from
V.ALG, 1584,

- Switch V.A.G 1526 to the 200 ohm range;
Specified reading: 5 ... 10 chms.

- Start enging and run at idling speed.
Specified reading: 70 .., 120 ohms.

- Increase engine speed to 3000 rpm.
Specified reading: 170 ... 200 chms.

Connect V.A.G 1528 test Gnit betweed oil D?ESSLFE:SéﬂdeT
contact WK and eﬁg7ne earth us7ng uhe @uxllaary cabie

K

erW V.ALG 1594

Start erging and run-at 1d1ing speed
Specified raadingr “infinite ohis:

+

Swftch cff engene

Incarreui wirings Uf=tﬂe R HE D?éSSUFE sepder-willicasse: the auto
%heck syitam to disslay the engine 01% pressure warning symbol
0il can &




REMOVING ARD INSTALLING COOLING SYSTEM

Draining and refilling coclant -
page 19-6

Checking cocling system for leaks -
Fig. L.

Thermostat - Fig, 3

1- Apxilliary radiator

2« Coolant hgse
{Between auxiliary radiator and main
radiator)

3~ Thermo switch 28 im for electric fan

Switch Switching temperature
in off

~pin
supply
Ist stage 92 .. 97°| 84 approx

I
o

2 = 2nd stage 99 ..1057} 91 approx
4 sesl
& Renew
5- 10 tim
6- Radister cowl
7- Radiator_fan

19-1

8- Lap |
S RoY testd

hoses and withdraw radiator
verticatly.



11- Coolant flow to turbocharger

li~ Q-ring seal
» Rengw

13~ Gasket
¢ Renew

14- Cociant manifeld

15~ To heat exchanger
16~ From heat exchanger

17~ Turbocharger coolant pump
s Checking, page 19-1C

18~ 10 HMm

1%~ Coolant thermostat seal
& Renew

20- Coolant thermostat

waﬁ—\ O FRiEl = ~.\ 9

//»a\ ® Opens at 877 approx,

e <
. _ 1@ NiE Y . ® Fully open at 102° approx.
: . o i | ANEEE Jpening stroke Bmm min.
i !@i&tuﬁmj\?fzéﬁbjf oA Sl AR Y B .
18 Ar_cn;:. i @ ;’ (l e L‘r’QG‘E@? 1

15 21~ V-bult deflection Fimiter {ieft)

22~ 22 Nm

Zw 23- 22 N

[19-331] 19-3

24- Coglant pump

25- Coolant pump seal
i * Rengw i
2% Multi-function switeh 25 Nm
dtoe Cannplibe tested with normal
o workshop lequipment. because of
the high switching femperatures,

7= Turbocharger coglant pump thermo
sogwitoh dholm o o b
ogrCheckingypage 19,10

17




- Fig, 1 Checking cocling system for leaks

This test should oniy be carried out when engine is at
operating temperature.

Fit test unit to expansion tank.

Pressurise cooling system to 1.0 bar approx. using the test
unit hand pump. !f pressure drops locate Teak and repair.

- Fig. Z Checking cap pressure relief valve

Fit cap to test unit.
Pressurise cap using the test wnit hand pump.

The pressure relief valve must cpen at 1.2 ... 1.5 bar.

19-5

—~ Fig. 3 Thermostat, instailation position

Starts opening:  B7° approx.
Fully stroke: 102° approx.
Working stroke: 8 mm min.,

x..jllllt = _ Tlnomi
; . _ - \ Drainin :.. DR Rnnmhnnbphibbi o Rhbpbmori

= Set Heatercontiols to Hot pestitioal T e o

i9-6



- - Drain coglant by detaching ¢oolant hose to heater at rear

of engine black. Catch coolant for re-use,

—= - Detach coolant hese at Tower coolant pipe.

19-7

Filling cooling system:

Note:

The cooling system is filled all the year round with a mixture
of water and Gl1 antifreeze,

G11 and coolant additives marked as being "in accordance

with TL YW 774 A" prevent freezing, corrosion damage and scale
formation and raise the coolant boiling point. For these
reasons the cooling system should be filled ali the year round
with.antifreeze.and anti-corrosion additive. Due to the high
sboilingipoint the coolant is.an gid teoperational efficiency
when the:engine is operating. onfull leadiparticularly ir
tropital climates. i B &

Recamminded mixture vatiog:!

Frostprotection Yolume of Gl Yolume of water
FEewn fo e IR i
E 5.1 1
: 4,251

= For counftries With cold Plimates .’

heatarveantrals te hyt

Pl EH 0 T AR TR e v s iesar S T A K

~ Start and ru
- Keep fopping up expandidin tank with coolant until the

coolant Tevel draps heafurther and is slightly above the
level mark.

19-§



- Replace expansion tank cap.

- Allow engine to run until the eletric radiater fan
cuts in,

~ Check coolant level again and top up if necessary.

- When the engine is at operating temperature the coolant teved
should be somewhat abeve the minimum Tevel mark. When the
engine is ¢old the level should at least reach the point of the
marker.

CHECKING TURBOCHARGER THERMO SWITCH AND COOLANT PUMP

- Allow engine to run until the electric radiator fan
cuts in,

~ Switch off engine.

- After 5 min. approx. the electric coolant pump and
radiator fan must switch on.
If electric coolant pump and radiator fan are not
il tehed Bhiproceed 8ol Tows i

o Digconnect wires from thermoswitch and connect wires o
©pachiipther. 0 T S o
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REMOVING AND INSTALLINMG FUEL SYSTEM

Warning
Always observe the safety rules

when working on the fue! system.

Note:

*

Always renew seals, gaskets and hose
clips when working on the fuel system.

A1l hoses are secured either with
screw or spring-type hose clips.

Always onserve rules of ¢learliness
- page Z20-4.

Connecting remote control - page 20-3.
Checking fuel pump relay - page 2C-18.
When removing or installing fuel gauge

sender unit ensure that the
wires are not damaged.

1- Fual suppiy line

10=
-
12-

Fuel return Tine
Fuel gauge sender
Tank filler neck
Overflow hose

Tank filler pipe

Tank filler pipe insert

“Twin hose clip
ﬁ‘fank filler pipe hose

Return line

Packing

Tank breather/vent valve

13~ Suppert hose

20-2
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e

n

12
13—

14- Banjo bolt 20 Am
15+ Ventilation hose

16- VYentilation pipe to activated
charcoal filter

17- Seals
* rehew

18- Retainer ring

19- Sea’
# Renew

20- Gravity valve

21~ Fuel pump
o Removal and instailation -
page 20-8
8 Dismantling and assembling -
page 20-11
# Chacking - page 20-12

22- Fuel tank

RULES FOR CLCANLINESS WHEN WORKING ON

THE FUEL SYSTEM

Important

When working on the fuel system the
foliowing five rules should be
observed:

i- Threughly c¢lean all unions ste.

and the adjacent areas hefore

disconnecting.

Place parts removed from the

fuel system on & ¢lean surface

and cover against contamina-

S tion.

3~ Components that have besn
opened or dismantled must be
carefully covered or sealed if
the repair cannet be carried
out immediately..

4- Only install clean components.
¢ Do not remove replacement

parts from their packaging
until ready for installation.

¢ Do not use parts that have

been stored without their

packaging (e.g. in tool-

“hoxes etc.).

- When the fuel system is open:

s Do not use compressed air.

& Do not move the vehicle

uniess absolutely necessary.




- Fig. 1 Connecting remote control V.A.G 1348/34
ysing adapter cable V.A.G 1348/3-2

- Rempve fual pump relay from relay plate
{Tocation 10}.

- Connegt rempte control V.ALG. 1348734 to

centact 52 of relay lecation 10 and the positive
battery terminal using adapter cable V.A.G
1348/3-2,

~a [ig, 2 Fuel filter moynting position

Arrow indicates diregticn of fuel flow to engine,

RaMOVING AND INSTALLIKG FUEL GAUGE SENDER

Removal:

trim) .

- Pull off connactor for fuel gauge and fuel pump.

=iRemoverfue] supply Yine ~A-, return line -B-

andiyentilation Tine -C-,

—-a - Remove fuel gauge sender unit cover (below boot floor

ihpartants
poThesfuel dankisho

é”bé.not more than 273 fuil,
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—a - Release the retainer using special tool 3087 and
withdraw the fuel gauge sender from the fuel tank.

Hote:

When removing and installing the fuel gauge sender unit
ensure that the conrecting cables are not damaged.

{1 20-607

Oisconnect supply and return lines from the inside of the
sender housing,

1

H

Disconnect fue’ pump electrical connections.

3

Unclip gravity valve,

20-7

REMOVING AND INSTALLING FUEL PUMP

Removal:

~a - Remove fuel gauge sender unit cover {below boot floor
trim)

el of

ventilation tine -C-.

imgértant. ’
YThe fuel tank should be more than 2/3 full.

0-8



-= - Release the retainer using special tool 3087
and withdraw the fuel gauge sender from the fuel
fank.

Note:

Hhen vemoving and installing the fuel gauge sender unit
ensure that the connecting cables are not damaged.

-~ Disconnect supply and veturn Tines from the inside of the
sender housing.

i

Disconnect fuel pump electrical connections.

20-607
- - Rotate pump housing approx. 15mm counter-clockwise using
special tool 3214,
- Withdraw pump upwards,
20-708

installing fuel pump

Installation is reversal of removal.

The fuel:pump should be instailed as follows:

- Fit fua¥ipump in its fusl reservoir so that the V mark
S -L- fates mark -A-.

- Fit spscial tool 3214 to fuel pump.

- Rotate fuel pump clockwise until the V mark -C-
faces mark -B-.

2010



DISMANTLING AND ASSEMBLING FUEL PUMP

Always replace seals and gaskets., The
strainer Ts fitted to the fuel reservoir
by & bayonet connection.

1. Silencer 15 Hm

eal
o Renaw

g
1
try

upply Tine

a3
T
Fﬂ

4. Seal
8 Rengw

&- Fuel regservoir upper section

g+ 3 N

=

7= Electrical coanections
* M6 positive (+)
& ¥5 earth (-}

8- Non-return valve
s Checking, page 20-18

£- Fuel pump
# Checking - page 20-12

18- Strainer

20-4681 20-11

CHEERIHG-EUEL PUMF

© Test conditions:
8 Fuse OK {#p. 13 on relay boaré with fuse holdar)
G s o# Fuel filter OK
“ite Battery Fully charged {12V min)

- ~ Remove fuel gauge sender and fuel pump caver (below boot
figor trim),

- Disconnect fuel pump and fuel gauge comnector.

20-12



96 - 816

- Check veltage across connector contacts i {green/yellow]
and 4 {brown) using a voltmeter. Keep remote control switch
pressed during the check.

The reading should be approximately equal to the battery
voliage.

- If the specified voltage is not available repair open circuit
using the current flow diagram.

- If the specified voltage i available re-connect connector,

- Press remote control switch, If the fuel pump is not heard
running remove fuel pump - page 20-8.

-m - Chack connection betwsen connector and fusi pump for con-
tinuity using an ohmmeter.

Specified resistance: O ohms,
- If specified reading is not obtained veplace connecting cabie,

- If gpecified reading is obtained replace ¥uzl pump.

ooooo”&?
A

/\'.AZGTQ#& A

¢ U CHECKING, FUEL PUMP DELIVERY RATE

: Test cnnd?tion&:

v Fuse 0K (Mo, 13 in relay plate with fuse holder)
e Fuel filter OK
¢ Battery fully charged {12V min.)

Connect remote control V.A.G 1348/3A using adapter cable V.A.G
1348/3-¢

itp relay from relay location 10 on relay

- Connect remote control V.A.G 1348734 to contact 52 of relay
location 10 and to the positive battery terminal using adap-
ter cable V.A.G 1348/3-2.

20-14



—a - inscrew supply pipe union [upper fuel line) - see arrow,

- - Connect a hose to the fuel supply pipe and run other end of

nose into a graduated measuring vessel.

20-15

:“;‘.:m3{155.’
- 200
; 800
“"‘P L7001

{600

G contrel V.A.G 1348/3A for 15 sec,

The specified minimum delivery rate can be read from the
diagram,
Siie o

dsurs minimum delivery rate (cm®/15s) at the fuel return

i,

L, - A ‘

Chesk fuel pump voltage with engine switched of f and pump
ing itTH voltage should be approx. 2V less than the

gekir

CHECKING FUEL PUMP NGR-RETURN VALVE

Hote:

For this test fuel pressure regulatsr, fuel pump and
injectors must be working properly and there must be no Jesks -
in the fuel system.

Important

The pressure gauge lever must remain closed during the
test.

20-16



- - (isconnect fuel return line from pressure regulator.

~ - Disconnect connecting 1ine between fuel ring main and pressire
regulator from the fuel ring mein,

20-17

- - Unscrew pressure regulator and carefully withdraw from
“iaduction manifold complete with connecting line.

= . Ynscrew connscting line from pressure regulator.

20-18



—a - Connect connecting line to fuel ring main after retating
through 180 degrees.

- - Copnect fuel return line to pressure regulator.

Connect pressure.gauge V.A.G 1318 between connecting line
' SUrE regulator. Set pressure gauge lever to “open”

pprox. 30 sec,
“1'Sat pressure gauge levér to closed position.
iiorils.Femote control switch for a short time until the

: ?edéﬁ%@ $58 maxirum of 5.5 bar.

0.5 bar.

if pressure drop exceads this value check pressure gaugs
and fuel supply line connections for Jeaks, if there ars
no Teaks replace non-return valve,

2020



- Installing the pressure reguiator is a reversal of removal.

- Note that the connecting line should be fitfed 1o the
pressure regulator in alignment with the pressure regulator
bracket,

Replacing non-return valve

- Remove fuel pump - page 20-8
~= - Unscrew non-return valve and replace complete with seal.

Tightening torgue: 20 Nm

Caution

Do not clamp the zleciric fuel pump in a vice!

20-21

CHECKING FUEL PUMP RELAY AND RELAY CONTROL CIRCUIT

- Operate starter mator briefly,
S R

=
- Operate starter motor briefly.
{If the diode test Tamp illuminates as soon as the fgnition is
switched on connect diode fest lamp to the right-hand contact
of fuse 24),

- Connect diode test Tamp Y.A.G 1527 between earth and the
ieft~hand contact of fuse 28.

- Qperate starter motor briefly. (IT the diode test lamp
illuminates es soom as the ignition is switched on connect
diode test lamp to the right-hand contact of fuse 28),

- The diode test Tamp must flluminate during all three checks and
the relay must operate audibly {If relay cannot be heard
operating place fingertip on relay housing to check
operation}.

20-22



-~ - 1f the dicde test lamp does not illuminate the fuel pump relay
(317} should be withdrawn from relay location 10 on the
relay plate.

- Check connecting cable between fuse 13 and contact 52 of
retay location 10 for continuity using an chemeter.

- Check connecting cable between fuse 24 and contact 59 of
relay location 10 for continuity using an chmmeter.

- Check connecting cabie between fuse 28 and contact 39 of
relay location 10 for continuity using an chmmeter.

- If necessary repair any open circuit,

- If the relay doss not operate check the fuel pump relay
control civcuit.

- If the contro] circuit 13 OK replace fuel pump relay.

Checking fuel pump relay control cirveuit

- Withdraw fuel puno relay (J17) from relay location 10 on the
relay board,

- Switch on ignition.

- Connect voltmeter first to contacts 46 and 30 and then to
contacts 48 and 50 of the relay socket.

- The voltmeter should read approx. 12V.

C i 2623

1£the speeified readi gé.are not obtained repair open
FCTvCElL uging curren i h.

- When the ignition §5 switched on the diode test lamp should
" - I, e e ) .

&

SChHie Y brighit

Gonés the starter

if the diode test lamp does nol become brighter check the
wiring as follow

Connéct téﬁt.boi #;éfé iS?é to the Motronic control unit
harfess Using adapteecable 1598/5 - see vepair group 01,
{Control unit connector plug disconnected].

i

Check connecting cable between contact 47 of relay location
10 and test box socket 3 for continuity and 1if necessary
vepair open circuyit between contact 47 of relay socket and
contact 3 of control unit connector piug.

If there is ne open circuit replace confrol unit.

- Refit fuses 13, 24 znd 28,

37 19 55 39 201
/ F
. 7
7 T T A AN
ol SRR N
 [Hesbbnaabsaasosdas i (N7
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REPAIRING ACTIVATED CHARCOAL FILTER TAKK VERTING SYST

i- Fugel gauge sender unit

2- Activated charceal fTilter

3- 10 Hm

4~ Induction manifold {rear facej

5- Suppori hose

6- Breather/vent valve

7- Activated charcoal fiiter solenoid valve
& Cheeking - Repair Greup 24
¢ Checking control circuit, Repair Srcup 24

8- Pressure check valye
{connectad o crankcase hreather pipe;

Ly
i

Comrnection for venting line

20-2%

4- 25 Hm

' Throttle cable abutment

: Induction manifold

7- Throttle cable
s Adjusting - page 20-28

8- Square mounting
4- Securing clip

10~ Accelerator pedal stop

20-26



11- 10 Nm

12- Cap

13- Closing damper
¢ Adjusting - page 20-31

14- Throttie valve housing

15- 10 Nm

16~ Gasket
& Ranaw

17~ Bearing bush
18~ Securing clip

18- Accelerator pedai

Caution

The thrott?e »abie 45 prene to kwnkwrg and shouid there-
: ruils

A single sTight «ink can'Tead to ceble fracture during
driving. Throttle cables which are kinked

When fitting a throttle cable enSure that the cable
is aligned properly bethienisnt

20-28



lote:

The throttle cable is fixed to the accelerater pedal and the
can disc. The Tongitudinal adjustment of the throtile cable
steeve is not fixed by the circlip.

- Fully depress accelerator pedal,

—ee - Pull back throttle cable sleeve until the CCS cruise control
Tever comes to rest against the full load stop.

[ i
;:SZZ; /// - Fix longitudingl adjustment using the clip.

Checking: See next page

Chegking: o oo om0
- - Adceleratoripedat in 18l4ng hositien, A
¥ Push cam dist:Dy hand mgainst fdling'stop. ..

__ & ~= - Fully depress accelerator pedal,
/ ¢ The cruise control lever must rest agatnst the full load

/! @ \ stop.

|
= O =
Il
/

Z20-30



CHECKLING AND ADJUSTING THROTTLE DAMPER

-~ Qpen throttle valve.

- Clamp a 5.5 mn twist drill centrally between stop and
.
throttle valve Taver [see arrow),

—e » The throttie damper should just start 1ifting off the throttle
valve raller. If this is not the case slacken locking nut
-A~ and rotate throttle damper until it no Jonger touches the
rolier,

- Re~tighten Tocking nut -A-.




Noter
Always venew seals and gaskals,

1- 25 Km

2~ Corrugated pipe
e The enc of the corrugated pipe
with a protruding pipe must be
towards the by-pass pipe.

3- Benjo beit 25 Me

4- Coolant flow 25 A

5~ Adapter 27 Nm
&~ Bypass pipe
7- 30 Nw

B~ Turbocharger
¢ Checking ~ page 21-18
o Removing and installing - page 21-5

9~ Adapter 35 MNm

10- Coolant return 1ine 30 Nm

1i- 10 Mm

12- i) return line

13- 22 Hm

14~ Wastegate
¢ Checking - page 21-18

165, 10 Nm

i1 ar hods i ng

20- Boost pressure limiting sclenoid
YAIvED
= e .{hecking < Repair Group 24




12!-063

1- Collar screw 10 Nm

2- Charge air cooler

3- O-ring seal
* Kerew

4- Securing clip (2-piace)

53- Bogst pipe

6~ Pressure check valve

7- To induction maifold

8- To aetivated charceal filter
solenoid valve

9- 72 in

10- Inductior pipe
1i- 22 hnm

12- Crankcase ventilation pipe
{rivetted to heat shield)

13~ Pressure regulating vaive

Flame trap

21-4
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e [23- 047 ]

0w

-~ Removeiair cleaner lower s@ction.

REMOVING AND INSTALLING TURBOCHARGER

Kote:
Always renew seais and seif-Tocking ruts,

- Disconnect battery.

Removing air cleaner

—a - Pull off cormector from hot wire air volume meter,
- Release hose clip.

~ Pull off hose from hot wive air volume meter.

~= - Slacken air cleaner upper section securing screw.

™3

i
1

[$:]

~ - Release spring ¢lips securing air cleansre upper section to
Tower section.

- Remove air cleaner upper section from engine compartment,




- - Remove connecting hose between charge air cooler and induction
pipe.

- Romaving wasiegate

- Disconnect ceontral Tine from wastegate.

Note:
Keep banjo bolt clean and safe.

- Urbolt corrugated pipe from exhaust pipe.

- Unbolt waste gate from exhaust manifold.

21-7

- - Remove hose between hot wire air volume meter and furbo-
charger Trom ¢rankcase ventilatien pipe and turbocharger by
slackening the two hese clips {arrows).

2 emove” Eoiinest ing st




—a - Unbolt exhaust pipe from turbocharger,

Note:
The fairly inaccessible nut megsures 15 mm across flats.

- - Release hose clip securing the coolant flow pipe to the
turbocharger -C-,

}

(\g_,/)ﬁa =~ Disconnact ceoiant flow pipe -C- from turbacharger.

- ~ Disconnect oil flow pipe -D- from turbocharger.

=y

N Y

~= - Disconnect hose between turbocharger and charge air cooler at
turbochargeriii

21-10



-m - Unbolt turbocharger ¢il return line from crankcase.

Note:
Thke coolant return lire should be plugged immediately after
urcernecting,

- Disconnect coolant return Tine from turbocharger.

21~11

e - Remove heat shield mounted on right-hand side member below
turbocharger.

- - binbolt tupbocharger from exhaust manifold and remove,
- Toinstall the fygbocharger reverse removal sequence.

23-12



REMOVING AND INSTALLING CHARGE AIR COOLER

- Remove and install front bumper - Repair Group 63.

- Remove and install radiater grille - Repair Group 50.

-w - Detach hose between chavrge air cooler and induction pipe from
intercocier.

- - Unscrew side air duct from front panel.

21-13

-~ - Unscrew side sir duct from bottom air duct.

frose between turbocharger and boost pipe from boost

21-14
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—a -~ Unbolt auxiliary radiator.

= . Ramove boost pipe from charge air cooler by releasing hose clip
and 2-piege securing ¢lamp.

2i-15

-~ - Unbolt boost pipe complete with mounting bushes from Crogs-
member and withdraw downward awey Trom charge air cogler,

mmbd}ﬁftofque piate from crossmembar.

2116



= - Unboit charge air coofer from front paneld

- Push side air duct to the jefrt.

~a - Push charge air cocler to the left out of its rubber mounting.

- Remove charge air cooter forwards out of engine compartment.

To tnstell charge air cooler reverse removal sequence,

"::am'

Hlllll//m

21-17

CHECKING TURBQCHARGER AND WASTEGATE

® Engine oil temperature 30 deg. ¢ min.
& No'deaking vacuum connections,

- RemovéﬂMetroﬂic control unit cover fitted fto column -A- in
front passenger footwell,

- Remove Vacuum hose from Motronic control unit.

v-uﬁ~Conrﬂct tursocharger test instrument V.A.G 1397 between
vacuum hose and Motronic control unit,

..... Hote.

Before checking the Hoost pressure the vehiclie should be taken
soofor @ fast vun over a distance of at least 3 km (No traffic
""" Tights etc.). The boost pressure 15 measured while the

vehicle §s Deing driven, For safety reasons a second person
-.should be., prasent to teke the readings from the turbocharger

[
i

~a - (pen turbocharger test instrument valve.

- Fully depress accelerator in fourth gear when the road speed

VAG1397 is approx. &0 kph.

26-6%1
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« (bserve tachometer.

- - (1058 test Instrument valve when engine speed reaches
3000 rpm.

Specified readings:

Bar Altitude (m)
0.78 - (.85 See level
.84 - 0,91 800
0.90 - 0.95 1200
0.94 - 0.98 1800
(.97 - 1.03 2440
26-403

« If these readings are obtained remove cause of fault in the
Motronic fuel injection and ignition system or interrogate
fault memory.
= Repair Group 28.

- 1f the above readings are not obtained check boost pressure
Timiting soleneid valve contrei circuit (final control
diagnosis).

- Repair &roup 28 or replace valve and check.

- If the above readings are not obtained check hypass valve -
page Z1-21.

21-19

SRTTT the specified reading is not obtained temporarily repiace
wastegate and check,

SIf after & repeated boost pressure check the appropriate
. reading ig stili not obtained the turbocharger should be
repiaced.:
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GHECKING OVERRUM BYPASS VALVE USING VACUUM PUMP V.A.G 1390

The overrun bypass valve s fittad in front of the turbocharger.
It opens in the overrun phase thus relieving the existing boost
oressure from in front of the throttle valve to prevent load
shocks when accelerating acain.

If the power output is down or shock Toads occur during joad
changes the overrun bypass valve should be checked.

~et - Fit vacuum pump V.A.G 1390 to overrun bypass valvae.

~ Operate vacuum pums.
o The bypass valve must open {arrow).

- Operate vacuum pump venting valve after 30 saconds approx.
¢ The bypass valve should ¢lose (arrow).

- If the overrun bypass vaive doces not cpen or close or if the

valve 15 Teaking, renew valve.
Secure bypass vaive conngctions using hose clips.
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REMOVING AND INSTALLING EXHAUST SYSTEM

Note:
Always replace gaskets and self-locking
nuts.

1- 25 b
2- 25 Hm
3- Exhaust manifold gasket

¢ Instzil with beading facing
manifold.

Lo 25 Nm
5- 25 b
B~ 25 Nm

7- Corrugated pipe
& The end of the corrugated pipe

with a protruding pipe must be
towards the by-pass pipe.

§- {0 take off pipe 20 Mm
8- Lambda probe 50 Nm
¢ Checking - Repatr Group 24
s Grease thread using G5. Gb must
not come inte contact with the
slet area in the prcbe body.
10~ 25 Mm
26-1
il- 30 Mm
12- 60 tim
13- &2 Nm

Separsting point between main and rear
silencers - Fig, 1 page 26-3
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Separating point between main and rear silencers

~a A separaling point is provided to facilitate the replacement of
main and rear siiencers.

Dimension a = 126.5 mm
Cimension & = 1425 mm |

[26-674]

Allcning exhaust system free of stresses

Before tightening the sxhaust system bolts ensure sufficient
clearance exsists batween body and exhaust system.

Particular attention should be paid to the following points:

¢ Clearance between exhaust system and transmission in the

crossmember ares

Clearance between exhaust system and rear axle crossmember

¢ Fre-stress {a = 10 wm approx.) at the vear silencer rear
mounting.

w

L=
F

L8]

i te)
A

ATways réplace gaskets and self-locking nuts.

bDattery.

cleangr

eoninector plug from hot wire air volume sensor

acken hose clip,

= PUTT off noss from hot wire air flow sensor -A-.

- - Release air cleaner upper section securing screw.

- F: ]
| o o
I— -
e S——— S T
I [Z-037]7




-~ nctip air clezner top section from bottom section.

~ Rempye air cleaner top section from engine compariment,

- - Remove atr cleaner bottom section.

Removing waste gate

e -~ Unscrew control Tine from waste gate.

Note:
Keep banjo belt clean and safe.

- Unbolt corrugated pipe from exhaust pipe.

- Unbalt waste gate from exhaust maniteld.

266



-~ - Remove hose betwsen hot wire alr volume sensor and turboe
charger from crankcase ventilation pipe and turbocharger by
releasing the two hose clips (arrows),

-= - Remove hose between turbocharger and electrical beost pressure
1imiting valve ~B- from turbocharger.

-a - Release hose ciip securing coolant flow pipe «C- to turbe-
charger.




- Unscrew coolant flow pipe -C- from turbocharger,

= Disconnect oil flow line ~0- from turbocharger.

-« - Remove hose between turbocharger end charge zir cocler from
turbocharger.

26-10



—at - Remove heat shield mounted on rightehand side member below
turbocharger.

~a - nboit turbocharger from exhaust manifeld and remove.

sevemeve b oprocedue.,

The gaskst between exhagstemanifold and cylinder head
i A-8F way that the gasket beading

26-12



CHECKING FXHAUST SYSTEM FOR LEAKS

Leaks Tocated in the exhaust system upstream of the
Lamdba probe ¢an cause

& starting problems

s engine to cut out

e uneven idiing

# uneven acceleration
8 OO progression

Before fault finding 7s carried out on the fuel system,
Repair Group 24, or igniticn system, Repair Group 28,

The exhaust systam should be checked for leaks as
follows:

» £ngine should be cold or hand-warm.
¢ Engine should be switched off.

- Insert compressed air jet inte exhaust system tailpipe
and seal with a rag.

- Seal the second tailpipe alse with a rag.

- Set compressed air system operating pressure te 6 bar
approx.

- Open air jet.

- Check ¢ylinder head jeints,

Spray catalytic converter, joints downstream from catalytic
converter otel with feak detaction Spray and took for
bubb a3, e i

2614






V.A.G Service.

Workshop Bulletin to Workshop Manual
Audi 100 1983 »,Audi 200 1984 >

Engine
Code letters

5-cylinder fuel injection engine., (4-valve),
BOOk'et mechanics | Edition 05.89

Mark Repair Group Index Column 13 with Bulletin No. 2

Models affected: all vehicles

| | Bulletin | Booklet
Subject page from page

Flywheel mounting bolts - * 1 13-13
Different tightening method :

From now on the flywheel mountlng bolts must be tlghtened
as follows: S S o

90° in one movement

¢ Always install new bolts. and coat W1th 1ock1ngﬁcompound
before installing. g

La0/444/-

Printed in Germany | 000.5164.32.20 Bulletin Edition: (1,91



V.A.G Service.

Workshop Bulletin to Workshop Manual
Audi100 1983 b, Audi 200 1984 0

‘Engine
Code letters
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. Booklef Edition 05 89
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CHECKING TURBOCHARGER AND WASTEGATE 1 | 21-18

Due to the introduction of turbocharger tester
V.A.G 139//A bocst pressure is no longer
measured as relative pressure but as absolute
pressure. The checking procedure has changed
as follows: ‘

4ug/uuL/-

Printed in Germany 000.5164.33.20 Bulletin Edition: 03.9]



CHECKING TURBCCHARGER AND WASTEGATE

» Engine 0il temperature 30° C min.
s No lesking vacuum connections.

- Remove Motronic control unit cover on -A-
pillar in front passenger footwell.

Remove vacuum hoss from Motronic control
unit.

- Connect turbocharger tester V.A.G 1397/A
between disconnected vacuum hose and Mo-
tronic control unit.

- Connect plug connector on vacuum hose to
connection I on turbocharger tester.

- Sst selector switch to position I {absolute
pressure rangej.

- Switch on turbocharger tester.

Notes:

¢ When memory button M on turbocharger tester
ie pressed the last reading is stored until
memory hutton M is pressed again or the
tester is switched off.

e A flashing decimal point in the display
indicates that s resding has been stored.

v bester,, drmps below.the gﬂxmltted dimit an
arrow appears-in the upper left corner . .of
the'display, :

¢ Before testlng, the vehqua should be taken
for a fast run over a Yistance of at least
3 km {no stnps at trafflc lights ete, i




- When the rosd speed is approx. B0 km/h accel-
erate in fourth gear and observe the rev.
counter.

— -~ At 3,000 rpm press memory button M on turbo-
charger tester.

- Bpecified resdings:
Altitude (m} bar
Sea level to 1,200 m 1.828
1,300 m 1.785
1,600 m 1.755
* 2,300 m 1.755
2,600 m 1.745

- If the specified reading is ecbtained but
there is reduced performance below 2,500 rpm,
check for wrong fuel (e.g. less than 26
RON): and check overrun by-pass valve - Repair
Group 21.

- If the specified reading is not obtained
interrogate fault memory and carry out final
control element diagnosis - see Workshop

Manyal, Motronic fuel injection and ignition

" system, Temporarily replsce westegate and
repeat check.

=—VAGI1397/A

- If the specified reading is still not obtained
replace turbocharger.
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AMENDMENT
REMOVING AND INSTALLING OIL SUMP

When installing the ¢il sump, tighten the M8
screws te 20 Nm first, and then tighten the
MG screws to 10 N,




