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Procedure

- On models fitted with a coded radio set,
determine the code and note.

- Switch off ignition and disconnect the earth
cable of the battery.

� - Remove engine trim panel:

- Take off dipstick -1-.

- Take off plugs -2- and slacken nut -arrows-.

- Raise vehicle with a lift platform; pay attention
to the following points during this step:

� The arms of the lift platform must be positioned

only below the side members.

Important!

On no account may the arms of the lift platform be
positioned below the sill of the front or rear
suspension.

� The two jacking points are located at the front

of the two side members at the level of the

marking on the sill.

Important!

Never start the engine and engage a gear when
the vehicle is raised so long as only even one
driving wheel is touching the ground.
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� The two rear jacking points are located at the

rear of the side members at the level of the

marking on the sill.

� - Take off noise insulation panel in the middle,
on left and right -arrows-.

- Open cap of coolant expansion reservoir.

� - Turn drain plug -arrow- on the radiator to the
left and pull to the rear; fit auxiliary hose onto
connection if necessary.



�������10 Removing and Installing Engine

������������������������������� Edition 08.97
��������������

� - In addition, detach coolant hose at bottom
of oil cooler -arrow- and allow the remaining
coolant to drain out.

� - Slacken hose clip -2- and take off air guide
hose -1-.

- Detach vent hose -3- and unplug connector
for air mass meter -4-.

- Slacken screws -5- and take off air filter cover
-6-.

� - Remove battery and battery carrier -arrows-.
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� - Disconnect ground cable -1-.

- Disconnect cables -3- and -4- at the starter.

- Separate plug connection -2- and pull out of
the holder.

- Take cables out of the holder at the starter,
place to the side and unbolt holder.

� - Unbolt cable -1- from terminal 30/B+ of the
alternator.

- Unplug connector -2- from terminal D+.

- Unscrew cable clamp -3-.

Models with air conditioning

- Separate plug connection at the AC com-
pressor.

All models

� - Unplug the following cables/connectors:

1 - Connector strip for glow plugs

2 - Plug connection for needle lift sender
-G80- (brown, black connector)

3 - Plug connection for engine speed sender
-G28- (black)

4 - Plug connection for injection pump

5 - Connector for electronic thermoswitch
-F14- (black; only with AC)

- Unplug connector for coolant temperature
sender -G62- (black) at cylinder head.

- Unplug connector for oil pressure switch
-F1- at oil filter housing.

- Take cable set off fixture and place to the
side.
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� 1 - Coolant hose at top at branch

2 - Coolant hose to expansion reservoir and
heat exchanger

3 - Coolant hose to heat exchanger

4 - Coolant hose from heat exchanger at
coolant pipe

- Detach vacuum hoses:

♦ at the vacuum pump

♦ at mechanical EGR valve

Note:

Before removing the ribbed V-belt, mark the
direction of running. If a used ribbed V-belt is
fitted on to run in the opposite direction, it may
be damaged. When installing, ensure the belt is
correctly located in the belt pulleys.

- Position flat ring wrench, waf 16, at the
hexagon of the tensioning pulley.

� - Slacken the ribbed V-belt by turning the
tensioning pulley in direction of arrow.

- Take off ribbed V-belt.

- Remove belt pulley of vane pump for power
steering.

- Unbolt vane pump for power steering.

Models with air conditioning

Important!

The refrigerant circuit of the air conditioning must
not be opened.

� - Remove AC compressor, lower together with
pipes connected and tie up at the towing eye
with wire -arrow-.

Note:

Protect bumper against damage by means of
adhesive tape.
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Removing and installing cylinder head

Removing and installing toothed belt
⇒ page 13-3.

Testing compression pressure ⇒ page 15-9.

Notes:♦
When installing a replacement cylinder head
with the camshaft fitted, the contact surfaces
between bucket tappets and cam track have
to be moistened with engine oil.♦
Do not remove the factory-fitted plastic
covers for protecting the opened valves until
just before fitting on the cylinder head.

♦
The entire cooling system has to be filled with
fresh coolant when replacing the cylinder
head.♦
It is not permitted to rework the cylinder head
of diesel engines.

1 - Cylinder head gasket♦
Replace♦
Pay attention to marking ⇒ Fig. 2

2 - 20 Nm
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3 - Cylinder head
♦ Inspecting for distortion ⇒ Fig. 1
♦ Installing cylinder head ⇒ page 15-7
♦ Fill system with fresh coolant after

replacing cylinder head

4 - Lifting eye

5 - Cylinder head bolt
♦ Replace
♦ Pay attention to order for slackening

the bolts ⇒ page 15-4; Removing
cylinder head

♦ Pay attention to order for tightening the
bolts ⇒ page 15-7; Installing cylinder
head

6 - Oil deflector

7 - Cylinder head cover
♦ With vulcanized gasket
♦ Handle gasket with care
♦ If gasket is damaged, replace cylinder

head cover

8 - Cup seal

9 - Cover
♦ Replace if seal is damaged

10 - Breather pipe
♦ To air guide pipe
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11 - Hose clip

12 - Pressure regulating valve
♦ To crankcase breather

13 - Seal
♦ Replace if damaged

14 - Collar nut, 10 Nm

15 - Top seal
♦ Replace if damaged

16 - Bottom sealing cone

17 - Injection pipes
♦ Tightening: 25 Nm
♦ Use ring wrench for unscrewing
♦ Always replace as a set
♦ Do not alter shape

18 - Vacuum pump
♦ For brake servo unit

19 - 20 Nm

20 - Gasket
♦ Replace

� Fig.1 Inspecting cylinder head for dis-
tortion

Special tools, testers and aids required

♦ Feeler gauge

♦ Knife-edge straightedge

Max. permissible distortion: 0.1 mm

Note:

It is not permitted to rework the cylinder heads
of diesel engines.

� Fig. 2 Identification of cylinder head gas-
ket

♦ Part No. = -arrow 1-

♦ Control code = -arrow 2- (ignore!)

♦ Openings = -arrow 3-

Note:

Cylinder head gaskets of different thicknesses
are fitted depending on the piston projection to
the cylinder head.
If only the gasket is replaced, a new gasket with
the same identification should then be fitted.
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� - Turn drain plug -arrow- at radiator to the left
and fit on drain hose, respectively.

� - After this, detach coolant hose at bottom of
oil cooler -arrow- and allow remaining coolant
to drain out.

� - Detach air guide hose -1-; take off hose clip
-2- for this step.

- Detach vent hose -3- and unplug connector
for air mass meter -4-.

- Remove screw -5- and take off cover -6-.

- Remove air intake manifold:
⇒ 1.9-ltr./50 kW (SDI) Fuel Injection and Glow

Plug System; Repair Group 23

- Remove injection pipes.

Note:

Always replace injection pipes as a set. Use
special wrench for injection pipes.
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- Detach return-flow pipe from injectors to the
injection pump.

- Remove glow plug connector strip.

- Pull out cable at needle lift sender and take
connector out of fixture.

- Detach coolant hose on left of cylinder head.

- Unbolt coolant flange on left of cylinder head.

- Detach coolant pipe from fixtures and take
off to the left.

� - Detach fuel pipes -arrow- from injection
pump, seal with a clean plug and place to
the side.

- Take off top toothed belt cover.

- Unscrew 2 bolts for toothed belt cover at the
rear on both sides of the cylinder head.

- Position engine to TDC of cylinder 1, take
toothed belt off camshaft sprocket and
remove camshaft sprocket ⇒ page 13-3.

Notes:♦
Ribbed V-belt pulley of the crankshaft, the
centre and bottom parts of the toothed belt
covers can remain installed.♦
Toothed belt remains fitted to crankshaft
toothed belt sprocket.♦
Pay attention to all the notes regarding
removal and installation of the toothed belt
⇒ page 13-3.

- Remove toothed belt tensioning pulley.

� - Slacken cylinder head bolts in the order
1 ... 10.
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♦ Ring wrench for injection pipes

♦ Cable straps

♦ Wire

Procedure

- Before installing the cylinder head, position
crankshaft to TDC of cylinder 1 ⇒ page
13-3. It should be possible to insert the setting
gauge MP 1-312 into the camshaft.

- Fit on cylinder head gasket.

� - Screw guide bolts MP 1-208 into the outer
holes on the intake side for centering.

� - Attach suspension device MP 9-201 to the
cylinder head.

Note:

Attach the air intake manifold to the suspension
device with a wire for achieving a stable centre
of gravity for the cylinder head.

- Swivel cylinder head into the rear toothed belt
cover.

- Insert 8 new cylinder head bolts and tighten
by hand.

- Unscrew guide bolts with bolt turner from the
tool MP 1-208 through the bolt holes and
screw in the remaining cylinder head bolts
slightly.

� - Tighten cylinder head bolts in four stages -
see illustration:

- 1. Tighten initially with torque wrench:
Stage I = 35 Nm
Stage II = 60 Nm

- 2. Tighten finally with rigid wrench:
Stage III = ¼ turn (90°)
Stage IV = ¼ turn (90°)
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Note:

It is not necessary to retighten the cylinder head
bolts after completing repairs.

- Install toothed belt tensioning pulley.

- Install toothed belt ⇒ page 13-5.

Testing compression pressure

Test condition

� Engine oil temperature at least 30 °C

Special tools, testers and aids required♦
Torque wrench 5 ... 50 Nm
(e.g. V.A.G 1331)♦
Compression tester
(e.g. V.A.G 1381, or V.A.G 1763)♦
Adapter (e.g. V.A.G 1381/12)♦
Hinged wrench for glow plugs

Test procedure

- Take off engine cover panel ⇒ page 15-4.

- Detach air intake manifold:
⇒ 1.9-ltr./50 kW (SDI) Fuel Injection and Glow

Plug System; Repair Group 23

- Unplug connector for fuel shut-off valve at
the injection pump.

- Separate plug connection to the fuel metering
control of the injection pump.

- Use hinged wrench for glow plugs to remove
all the glow plugs.
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� - Screw in adapter (e.g. V.A.G 1381/12) in
place of the glow plugs.

- Test compression pressure with the com-
pression tester (e.g. V.A.G 1381, or V.A.G
1763).

Important!

Ensure that no foreign bodies get into the air intake
manifold.

Note:

Using the compression tester
⇒ Operating Instructions.

- Continue cranking engine until no further rise
in pressure is indicated by the tester.

Compression pressure reference values:

New engine Wear limit Difference in
pressure
between
cylinders

2.5 ... 3.1 MPa 1.9 MPa max. 0.5 MPa

- Screw in glow plugs with hinged wrench.
Tightening torque: 15 Nm

- Read fault memory:
⇒ 1.9-ltr./50 kW (SDI) Fuel Injection and Glow

Plug System; Repair Group 01; Self-
Diagnosis

Note:

Faults are stored when the plug connection to
the injection pump is separated. After completing
the test, read fault memory and erase any faults.
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1 - Radiator
♦ When replacing the radiator, fill the

complete coolant circuit with fresh
coolant

2 - Oil cooler
♦ Removing and installing

⇒ page 17-1, item 3

3 - Coolant pump, thermostat
♦ Removing and installing coolant pump

⇒ page 19-6
♦ Inspect for ease of operation
♦ Testing, data:

⇒ 1.9-ltr./66 kW (TDI) Engine, Mechanical
Components; Repair Group 19; Removing
and installing parts of cooling system

♦ Removing and installing thermostat
⇒ 1.9-ltr./66 kW (TDI) Engine, Mechanical

Components; Repair Group 19; Removing
and installing parts of cooling system

4 - Cylinder block

5 - Expansion reservoir

6 - Intake pipe

7 - Heating system heat exchanger

8 - Auxiliary heater (if fitted)
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Notes:

♦ Ribbed V-belt pulley of crankshaft and
bottom toothed belt cover can remain
installed.

♦ Toothed belt remains fitted to the crankshaft
toothed belt sprocket.

♦ Pay attention to all the instructions for
removing and installing toothed belt ⇒ page
13-3.

� - Unbolt guide pulley -2-.

- Pull out bolt of guide pulley -1- and press the
guide pulley down about 30 mm.

- Unbolt coolant pump -4- and carefully lift up
and out between engine strut and top toothed
belt cover.

Installing

- Clean sealing surface for O-ring, smooth if
necessary.

- Replace O-ring -5- and moisten with coolant.

- Insert coolant pump. Fitting position: covers
face down.

- Tighten bolts -3-: 15 Nm.

- Insert new bolt for guide pulley -1- and
tighten: 40 Nm, then torque a further ¼ turn
(90°).

- Install toothed belt ⇒ page 13-5.

- Fill system with coolant ⇒ page 19-3.
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