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2.8 Liter VR6 4V Engine Mechanical, Engine Code(s): BDF Péginaldel

Select a topic

00 - General, Technical data

10 - Engine - Assembly

13 - Engine - Crankshaft, Cylinder block
15 - Engine - Cylinder head, Valvetrain
17 - Engine - Lubrication

19 - Engine - Cooling system

20 - Fuel Supply

26 - Exhaust system, Emission controls

Additional Information
System Overviews
Other Topics

24-Valve VR6 Variable Camshaft Timing Operation
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Technical data

Péginalde3

00-1

Technical data

Engine number

The engine number (engine code
and serial number) are located next
to the vibration damper on the
cylinder block.

The engine number consists of up to
nine characters (alphanumeric). The
first part (maximal 3 characters)
makes up the engine code and the
second part (6 characters), the serial
number. If more than 999,999
engines with the same engine code
are produced, the first of the six
characters is replaced with a letter.

Additionally there is a sticker on the
intake manifold with the engine code
and serial number.

The engine code is additionally
included on the vehicle data plate.
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Technical data Pégina2de 3

00-2
Engine data
Engine code BDF
Manufactured 08.01 »
Cylinder application VvRD
Cylinder angle 15.0°
Capacity Itr. 2.8
Output kW at rpm 147/6200
Torque Nm at rpm 265/3200
Bore diameter mm 81.0
Stroke mm 90.3
Compression ratio 10.75
RON min. | 98 unleaded?
System designation Motronic ME7.1.1

DVR = V-arrangement in compact in-line design

2) 91 and 95 RON are also permitted, but with reduced output
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Technical data Pégina3de3

00-3
Engine code BDF
Exhaust emissions level LEVD
On Board Diagnostic (OBD) OBD Il
Knock regulation 2 knock sensors
Oxygen sensor control 2 sensors
Catalytic converter yes
Exhaust gas recirculation no
Charging no
Secondary air system yes
Electronic power control (EPC) yes
Variable intake manifold yes
Variable valve timing yes?

1) LEV = Low Emission Vehicles (exhaust emissions max. 0.075 g/mi HC).

2) Two independently variable camshafts.
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Engine, removing and installing Pégina 1 de 22

10-1

Engine,
removing
and
installing

3269

Special tools and
equipment

+ 3033 Lifting
tackle

4+ 3269 Engine
bracket

4+ 3395 Engine
bracket

+ VW 313
Support clamp

+ VW 540/1 B
Supplementary
set

+ T10095 Puller

W10-0065
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Engine, removing and installing

Pégina 2 de 22

V.AG 1202 A

V.A.G 1306

V.AG 1331

&E..

[Els] I—q’zﬁ

V.A.G 1332

VAG1383 A ~omam

VAS 5024

10-2

+ VAG 1202 A
Workshop crane

+ VAG 1306 Drip-

4+ VAG 1331 Torq!
wrench (5...50 N

+ VAG 1332 Torq!
wrench (40...20(
Nm)

+ VAG 1383 A
Engine/transmis
jack

+ VAS 5024
Assembly tool fc
spring-type clips

+ VAS 5085 Step
ladder

4+ G 000 100 Grea
(models with
manual
transmission)

+ Cable tie
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Engine, removing and installing

Pégina 3 de 22

10-3

Notes on removing

The engine is removed downward together with
the transmission.

CAUTION!

When performing repair work, especially due
to the confined conditions in the engine
compartment, pay attention to the following:

+ Route all types of lines (e.g. for fuel,
hydraulics, EVAP system, coolant,
refrigerant, brake fluid and vacuum) as well
as electrical wiring so that the original
positions are restored.

+ Ensure sufficient clearance to all moving or
hot components.

All cable ties which are opened or cut open when
removing engine, must be replaced in the same
position when installing the engine.

Work sequence

- Remove engine cover.

- First check whether a coded radio is installed. If
S0, obtain anti-theft coding.
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Engine, removing and installing

Pégina 4 de 22

<

10-4

- With ignition switched off disconnect batt
Ground strap.

- Disconnect connectors from ignition coils

Note:

Mark connector and component before
disconnecting.

- Remove ignition coils with final out stage
cylinders 1...6 using puller T10095.
- Remove battery and battery retainer.

- Remove air cleaner with intake hose:

= Repair Manual, 2.8 Liter VR6 4V Engine
Mechanical, Engine Code(s): BDF, Repair (
24

- Disconnect following hose connections al
collect fluids that may leak out with a clot

1 - vacuum hose to Throttle valve control ir
J338-,

2 - fuel return hose (with blue markings),

3 - fuel supply hose (with white markings).

Note:

Press buttons on hose couplings to disconn
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Pégina 5 de 22

10-5

WARNING!
Fuel system is under pressure! Before
opening the system place a cloth around the

connection. Then release pressure by
carefully loosening the connection.

- Seal lines to avoid contamination of fuel
system.

- Observe rules for cleanliness = Page 20-14 .

- Remove center, left and right insulation trays:

= Repair Manual, Body Exterior, Repair Group
50

- Pull connectors off thermal switch and coolant
fan.

- Remove front bumper:

= Repair Manual, Body Exterior, Repair Group
63

- Bring lock carrier into service position:

= Repair Manual, Body Exterior, Repair Group
50
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Engine, removing and installing Pégina 6 de 22

10-6

- Remove intake manifold = Page 15-16 ,
Removing and installing cylinder head cover.

Note:
Seal the intake ports in the intake manifold or in
the cylinder head with a clean cloth.

- Remove ribbed belt = Page 13-19 .

- Remove power steering pump on compact
bracket and place to side; hoses remain

connected:

= Repair Manual, Suspension, Wheels,
Steering, Repair Group 48

- Remove securing clamps for power steering
pressure line.

Vehicles with air conditioning

- Observe additional information and removal

work = Page 10-22 .

Models with a manual transmission

- Disconnect selector mechanism from
transmission:

= Repair Manual, 5 & 6 Spd. Manual
Transmission 02M, Repair Group 34
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Engine, removing and installing

Pégina 7 de 22

10-7
- Separate hydraulic line to slave cylinder for
hydraulic clutch:

= Repair Manual, 5 & 6 Spd. Manual
Transmission 02M, Repair Group 30

Models with an automatic transmission

- Remove gate selector lever cable from
transmission:

= Repair Manual, 5 Spd. Automatic
Transmission 09A, Repair Group 37

Continuation for all vehicles

- Disconnect vacuum and breather hoses from
engine.

- Separate connectors on following
components:

Note:

Mark connector and component before
disconnecting.

+ Engine Coolant Temperature (ECT) sensor -
G62- with Engine Coolant Temperature
(ECT) sensor -G2-,

+ After-run coolant pump -V51-,

+ Valve -1- for camshaft adjustment -N205-,
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Engine, removing and installing Pégina 8 de 22

10-8

+ Camshaft adjustment valve 1 (exhaust) -
N318-,

4+ Camshaft Position (CMP) sensor -G40-,

+ Camshaft Position (CMP) sensor 2 -G163-

+ Injectors (-N30- to -N33-, -N83- and -N84-
),

+ Engine speed (RPM) sensor -G28-,
+ Knock Sensor (KS) 1 -G61-,
+ Knock Sensor (KS) 2 -G66-,

Installation locations:

=Repair Manual, 2.8 Liter VR6 4V Engine
Mechanical, Engine Code(s): BDF, Repair Group
24

- Disconnect all electric wires from transmission,
alternator and starter and them move clear.

- Disconnect all other electrical connections from
engine as necessary and place to one side.

- Drain coolant = Page 19-15.

- Disconnect coolant hoses quick release
couplings from radiator.

http://ebahn.bentleypublishers.com/vw/serviet/Display ?action=Next& type=repair&id=... 12/2/2005



http://ebahn.bentleypublishers.com/vw/servlet/Display?action=Next&type=repair&id

Engine, removing and installing Pégina 9 de 22

10-9

- Pull all coolant hoses off to engine using
assembly tool for spring-type clamps VAS 5024.

- Removing drive shafts:

= Repair Manual, Suspension, Wheaels,
Steering, Repair Group 40

- Remove pendulum support:

= Repair Manual, Suspension, Wheels,
Steering, Repair Group 40

- Remove front exhaust pipe with catalytic

converter = Page 26-1 , Removing and
installing parts of the exhaust system.

- Remove alternator and compact bracket:

= Repair Manual, Electrical Equipment, Repair
Group 27

- Unscrew bracket for Secondary Air Injection
(AIR) pump motor -V101- from oil pan and
cylinder block = Page 26-26 , item - 17 -.

- Install engine bracket 3395 onto
engine/transmission jack VAG 1383 A.
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Engine, removing and installing

Pégina 10 de 22
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10-10

- Install engine bracket 3395 to
cylinder block and tighten
securing nuts -1- to 40 Nm.

- Lift engine and transmission
slightly using engine/transmission
jack VAG 1383 A.

- Unbolt engine side of assembly
mounting from engine bracket at
top (arrows).

Note:

Use ladder VAS 5085 to remove
securing bolts.
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Engine, removing and installing

Pégina 11 de 22

<

10-11

- Unbolt transmission side of
assembly mounting from top of
transmission carrier (arrows).

Note:

Use ladder VAS 5085 to remove
securing bolts.

- Carefully lower engine with
transmission.

Note:

Engine with transmission must be
guided carefully, when lowering, to
prevent damage to bodywork.
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Engine, removing and installing Pégina 12 de 22

10-12

Securing engine to assembly stand
Note:

When working on the engine it should be
secured to assembly stand VW 313 using e

bracket 3269 or VW 540 and supplementan
540/1 B.

Work sequence
- Remove transmission.

Models with an automatic transmission

- Secure torque converter to prevent it fallii
after engine and transmission are separa

Continuation for all vehicles

- Install engine bracket 3269 or VW 540 ar
supplementary set 540/1 B to cylinder blc

- Attach lifting device 3033 as follows and |
engine from engine/transmission jack VA

V.A.G 1202 A using workshop crane VAG 1202.
‘\’/— Vibration damper end: Position 3

Flywheel end: Position 11

- Install engine in support clamp VW 313 u
workshop crane VAG 1202 A.
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Engine, removing and installing

Pégina 13 de 22

10-13

Notes on installation

Install in reverse sequence ; note the following
points:

- Check whether dowel sleeves for centering
engine/transmission are installed in cylinder
block and install if necessary.

Models with a manual transmission

- Check clutch and clutch operating mechanism
and install:

= Repair Manual, 5 & 6 Spd. Manual
Transmission 02M, Repair Group 30

- Clean drive shaft splines and lightly grease with
G 000 100.

Models with an automatic transmission

- When securing torque converter to drive plate,
only use nuts which are authorized for this
purpose, = Parts catalog.
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Engine, removing and installing Pégina 14 de 22

10-14

Continuation for all vehicles

- When installing engine/transmission assembly,
ensure sufficient clearance to engine and
transmission mountings and radiator.

- Align engine and transmission mountings =
Page 10-18 .

Note:

Torque settings for assembly mountings = Page
10-21.

- Install compact bracket and alternator:

= Repair Manual, Electrical Equipment, Repair
Group 27

- Install front exhaust pipe with catalytic converter
= Page 26-1 , Removing and installing parts of
the exhaust system.

- Install pendulum support:

= Repair Manual, Suspension, Wheaels,
Steering, Repair Group 40

- Install drive shafts:

= Repair Manual, Suspension, Wheels,
Steering, Repair Group 40
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Pégina 15 de 22

10-15

Models with a manual transmission

- Install gear selector mechanism:

= Repair Manual, 5 & 6 Spd. Manual
Transmission 02M, Repair Group 34

- If necessary adjust gear selector cables:

= Repair Manual, 5 & 6 Spd. Manual
Transmission 02M, Repair Group 34

- Install hydraulic line to hydraulic clutch slave
cylinder:

= Repair Manual, 5 & 6 Spd. Manual
Transmission 02M, Repair Group 30

- Bleed clutch system:

= Repair Manual, 5 & 6 Spd. Manual
Transmission 02M, Repair Group 30

Models with an automatic transmission

- Install gate selector lever cable on transmission,
adjust if necessary:

= Repair Manual, 5 Spd. Automatic
Transmission 09A, Repair Group 37
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10-16

Continuation for all vehicles

- Install power steering pump:

= Repair Manual, Suspension, Wheaels,
Steering, Repair Group 48

- Install intake manifold = Page 15-16 , Removing
and installing cylinder head cover.

- Install air cleaner with intake hose:
= Repair Manual, 2.8 Liter VR6 4V Engine

Mechanical, Engine Code(s): BDF, Repair Group
24

- Install battery and battery retainer.

- Install ribbed belt = Page 13-19 .

- Check electrical connections and routing:

= Repair Manual, Electrical Equipment, Repair
Group 97

- Install center, left and right insulation trays:

= Repair Manual, Body Exterior, Repair Group
50

- Top up coolant level = Page 19-15 .

- Perform test drive and check DTC memory:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
01
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10-17

- Adapt (match) engine control module to throttle
valve control module:

= Repair Manual, 2.8 Liter VR6 4V Engine
Mechanical, Engine Code(s): BDF, Repair Group

24

- Perform work sequence "Procedure after
interrupting voltage supply":

= Repair Manual, 2.8 Liter VR6 4V Engine
Mechanical, Engine Code(s): BDF, Repair Group
24

- Read readiness code:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
01

- If DTC memory has been erased or engine
control module separated from permanent
positive supply, generate readiness code again:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
01

Models with an automatic transmission

- Perform adaptation for Transmission Control
Module (TCM):

= Repair Manual, 5 Spd. Automatic
Transmission 09A On Board Diagnostic (OBD),

Repair Group 01
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10-18

Aligning engine and
transmission mountings

Special tools and equipment

+ Support device 10-222 A with
legs 10-222 A/1 and adapter 10-
222 AI3

WARNING!

Before loosening bolts, secure
assembly using support device
10-222A.
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10-19

£ Engine mounting
a=14.0 mm
b = at least 10.0 mm

Both bolt heads -1- must be flush
with edge -c-.

N10-0181

£ Transmission assembly mounting

Edges -a- and -b- must be parallel to
each other.

Note:

Torque settings for assembly
mountings = Page 10-21 .
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Engine, removing and installing Pégina 20 de 22
10-20
Torque settings
Bolted connections Torque
setting
Bolts, nuts M6 10 Nm
M7 15 Nm
M8 25 Nm
M10 40 Nm
M12 60 Nm
Deviations
Connegting bolts, engineto | M10 60 Nm
transmission
Connegting bolts, engineto | M12 80 Nm
transmission
Starter to engine and transmission 45 Nm

Note:

Torque settings for assembly mountings = Page

10-21.
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Pégina 21 de 22

<

<

10-21

Assembly mounting

Torque settings

Engine mounting

1 Mounting to
- body?

2 Support to
- mounting at

bodyd

3 Mounting to

- engine bracket

1) Replace bolts

40 Nm +
el
90 (/,

turn)

20 Nm +
el
90 (/,

turn)
100 Nm

Transmission assembly mounting

1 Mounting to
- body?

2 Mounting to
- body?

3 Mounting to
- transmission
console

1) Replace bolts

40 Nm +
el
90 (/,

turn)

20 Nm +
el
90 (/,

turn)
100 Nm
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Pégina 22 de 22

10-22

Additional information and assembly
work on models with air conditioning

WARNING!

The air conditioning refrigerant circuit must
not be opened.

Note:

+ The refrigerant circuit must only be opened in
workshops with trained personnel and the
necessary range of tools and workshop
equipment.

+ To prevent damage to the condenser as well as
to the refrigerant lines/hoses, ensure that lines
and hoses are not stretched, kinked or bent.

To facilitate removal and installation of the
engine without having to open the refrigerant
circuit:

- Remove retaining clamp(s) from refrigerant
lines.

- Remove air conditioner compressor:

= Repair Manual, Heating & Air Conditiioning,
Repair Group 87; Removing and installing
compressor bracket

- Secure air conditioning compressor to body so
that refrigerant lines/hoses are not under stress.
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13-1

Engine,
disassembli
and
assembling

Note:

+ When working o
the engine it shc
be secured to
assembly stand
VW 313 using
engine bracket
3269 or VW 54(
and supplement
set 540/1 B.

+ If when repairing
engine, metal
shavings or larg
amounts of sma
metal particles ¢
found in the eng
oil, caused by
partial seizure o
crankshatft or
conrod bearings
perform the
following work
sequences to
prevent
consequential
damage once
repairs are
complete:

- - Thoroughly
clean oll
passages

- - Replace ol
spray jets

- - Replace ol
cooler

- - Replace ol
filter

- - Replace ol
non-return va
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13-2

| = Page 13-3

Il = Page 13-
12
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Part |

13-3

1 - Control

housing

+ Lubricate

contact
surfaces
of oil seal
when
installing

Removing
and
installing
= Page
15-69,
Removing
and
installing
camshaft

+ Disassembling

and

assembling =

Page 15-64 ,
Fig. 6

+ Check

screen of
control
housing
for soiling
before
installing
= Page
15-64 ,
Fig. 7

2 -8 Nm

*+ Replace

3 - Camshaft

+

roller
chain

Mark
direction of
rotation
before
removing
(installation
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position) =

Fig. 1

+ Installing
= Page
15-39,
Adjusting
valve
timing
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4 -

13-4

Exhaust
camshaft
timing
adjuster

+ Marking:

32A

+ Turn

engine
over only
when
camshaft
timing
adjuster
is
installed

+ Check

camshaft
timing
adjustment

= Page
15-82

+ Installing

= Page
15-39,
Adjusting
valve
timing

5 Intermediate
- shaft

6

7
+

- Thrust

washer

-8 Nm

Insert with
locking
compound
D 000 600
A2

8 - Tensioning
plate

+ For

camshaft
roller
chain
item 3
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9 - Mounting
stud, 10
Nm

+ For
tensioning
plate item
8
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13-5

10 Chain
- tensioner,
40 Nm

+

11
+

12 -

13 -

+

+

For
camshaft
roller
chain
item 3

Turn
engine
over only
when
chain
tensioner
is
installed

- Seal

Replace
if
damaged
or
leaking

Chain
sprocket

+ For
roller
chain
item
17

Installing
= Page
15-39,
Adjusting
valve
timing
Chain
sprocket

For
camshaft
roller
chain
item 3

Installing
= Page
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15-39,
Adjusting
valve
timing
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13-6

14 60 Nm
- plus
additional
1/4 turn
(90 °)
further

+ Replace

+ Use
counter
support
T10069
to loosen
and
tighten
= Page
15-39,
Adjusting
valve
timing

15 Chain
-tensioner
with
tensioning
rail
+ For

16 15 2
roler

item
17

+ Before
installation
release the
locking
device in
the chain
tensioner
with a
small
screwdriver
and press
the
tensioning
plate
against the
chain
tensioner
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http://ebahn.bentl eypublishers.com/vw/serviet/Display?action=Next& type=repair&id=...

Pégina 10 de 31

+ Turn

engine
over only
when
chain
tensioner
is
installed

16 - Drive

sprocket

+ Integral

part of
crankshaft

+ Ground

down
tooth
aligned
with
main
bearing
joint =
TDC cyl.
1=
Page 15-
39,
Adjusting
valve
timing
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Pégina 11 de 31

13-7

17 - Roller
chain

+ Mark
direction of
rotation
before
removing
(installation
position) =
Fig. 1
+ Installing

= Page

15-39,

Adjusting

valve

timing

Guide

rail

+ For
roller
chain
item
17

18

*+ Remove
and
install
together
with
roller
chain =
Page 15-
39,
Adjusting
valve
timing

19 - Stud
without
collar,
10 Nm

+ For
guide
rail
item
18

20 -10 Nm
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+ For
guide
rail
item
24

21 -23 Nm

+ For
guide
rail
item
24

http://ebahn.bentleypublishers.com/vw/serviet/Display ?action=Next& type=repair&id=... 12/2/2005



http://ebahn.bentleypublishers.com/vw/servlet/Display?action=Next&type=repair&id

Engine, disassembling and assembling Pégina 13 de 31

13-8

22 Intake
- camshaft
timing
adjuster
+ Marking:
24E

+ Turn
engine
over only
when
camshaft
timing
adjuster
is
installed

+ Check
camshaft
timing
adjustment
= Page
15-82
+ Installing

= Page
15-39,
Adjusting
valve
timing

23 60 Nm
- plus
additional
1/4 turn
(90°)
further

+ Replace

+ Contact
surface
of sensor
wheel on
bolt head
must be
dry for
assembly

* 10
remove
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Pégina 14 de 31

and
install,
use a 32
mm open
jaw
spanner
on
camshaft
to counter
support
= Page
15-69 ;
Removing
and
installing
camshaft
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13-9

24 - Guide

rail

+ For
camshaft
roller
chain
item 3

25 Camshaft
- adjustment

valve 2
(exhaust) -
N318-

+ Check

camshaft
timing
adjustment

= Page
15-82

Mark
connector
and
component
before
pulling
connector
off

+ Checking

activation:

= Repair
Manual, 2.8
Liter VR6 4V

Fuel Injection &

Ignition, Engine

Code(s): BDF,

Repair Group

26 Valve 1 for
- camshaft

adjustment
-N205-

+ For
intake
camshaft

* Check

camshaft
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timing
adjustment

= Page
15-82

* Mark
connector
and
component
before
pulling
connector
off

4+ Checking
activation:

= Repair
Manual, 2.8
Liter VR6 4V
Fuel Injection &
lgnition, Engine
Code(s): BDF,
Repair Group
01
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13-10

27 - Guide
rail

+ For
camshaft
roller
chain
item 3

+ Clipped
into
control
housing
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13-11

< Fig.1  Marking roller chains

G EEEEE

S
J’:;JJ i
¥y =
A ol
il _-I.'.

- Mark roller chains before
removing (e.g. with paint, arrow
pointing in direction of rotation).

Note:

Do not mark chain with a punched
mark, notch or similar!
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13-12

Part Il

1-45Nm

2 - Engine
bracket

3-8Nm

+ Secured
to intake
manifold

4 - Dipstick

+ The ol
level
must
not
exceed
the
max.
mark!

4+ Markings
= Page
17-8,
Fig. 2

5 - Guide
tube

M1 3-0062 + For
dipstick

+ Secured
by a bolt
to intake
manifold
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13-13

6 - Cylinder
block

4+ Removing
and
installing
sealing
flange
and dual-
mass
flywheel

= Page
13-22

4+ Removing
and
installing
crankshaft

= Page
13-34

+ Disassembling
and
assembling
piston and
conrod =

Page 13-39

7 - Knock
Sensor

b 052 (KS) l -

G61-

4+ 3-pin

+ Installation
location:
Between
cyl. 1 and
cyl. 3

The
contact
surfaces
between
knock
sensor
and
cylinder
block
must be
free of
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corrosion,
dirt and
grease.

* Checking:

= Repair Manual,
2.8 Liter VR6 4V
Fuel Injection &
Ignition, Engine
Code(s): BDF,
Repair Group 01

8-20Nm

4+ Torque
setting
influences
the
function
of knock
sensor
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13-14

9-10 Nm

10 - Oil pump
drive
cover

11 - O-ring

3 4 5 6 7 8

*+ Replace

+ Lubricate
before
installing

12 - Oil pump
drive

13 - Oil non-
return
valve, 5
Nm

+ Observe
installation
position

+ Clean if
badly
soiled

14 Intermediate
- shaft

15 - Thrust
washer

16 - 10 Nm

4+ Install with
locking
compound
llD6ll

17 - Drive
shaft

+ For oil

pump
drive
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13-15

18 - Oil pump

+ Disassembling
and
assembling =

Page 17-12

+ Coat oil
pressure
pipe at
cylinder
block and
oil pump
housing
with
sealing
compound
AMV 188
001 02

19 - 23 Nm
20 -8 Nm

+ Insert with
locking
compound
D 000 600
A2

21 - Oil drain
13-0062 plug, 30
Nm

+ Replace
if leaking
22 - Oil pan

4+ Removing
and
installing

= Page
17-15

23 -12 Nm
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Pégina 24 de 31

http://ebahn.bentl eypublishers.com/vw/serviet/Display?action=Next& type=repair&id=...

13-16

24 - Oil filter

housing

+ See note

= Page
13-1

#+ Disassembling
and
assembling =

Page 17-9
+ Coolant

hose
connection
diagram =

Page 19-
11

25 - Vibration

damper

4+ Removing
and
installing
ribbed
belt =

Page 13-
19

26 - 100 Nm

plus
additional

1/4 turn
(90°)
further

+ Replace

* Use
counter
support
T10069
to loosen
and
tighten =
Fig. 1

4+ Tighten
using
torque
wrench
VAG
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1601
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13-17

27 - Knock
Sensor
(KS) 2 -
G66-

+ 2-pin

+ Installation
location:
Between
cyl. 4 and
cyl. 6

* The
contact
surfaces
between
knock
sensor
and
cylinder
block
must be
free of
corrosion,
dirt and
grease.

# Checking:

= Repair
Manual, 2.8
Liter VR6 4V

Fuel Injection
& Ignition,
Engine Code
(s): BDF,
Repair Group
01

28 - Engine
speed
(RPM)
sensor
-G28-

# Checking:

= Repair
Manual, 2.8
Liter VR6 4V

Fuel Injection
& Ignition,
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Engine Code
(s): BDF,
Repair Group
01
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Pégina 28 de 31

M13-0559

."/ -\\\\\ "\:Jx -'.{K ""| ! .r" I
[ 7 AN
| \ “1‘ \ o ',
I I III | -}"\- - ;_l_:
:g ﬂ -~

13-18

http://ebahn.bentl eypublishers.com/vw/serviet/Display?action=Next& type=repair&id=...

Fig.1 To loosen and tighten
securing bolt, hold
vibration damper with
counter support T10069

Note:

+ Vibration damper securing bolt
must be replaced.

+ Tighten securing bolt with torque
wrench VAG 1601.

12/2/2005



http://ebahn.bentleypublishers.com/vw/servlet/Display?action=Next&type=repair&id
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13-19

Ribbed belt, removing and installing

Special tools and equipment

+ VAS 5024 Assembly tool for spring-type
clips

+ Hex bolt M8x45

Removing ribbed belt
Note:
Mark ribbed belt direction of rotation before

removing. Make sure ribbed belt is seated
correctly in pelt pulley when installing.

- Remove engine cover.
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13-20

< - Pull off return hose -1- (with blue
marking) and collect fuel that may
leak out with a cloth.

- Seal lines to avoid contamination
of fuel system.

- Observe rules for cleanliness =
Page 20-14 .

- Removing right hand insulation
tray:

= Repair Manual, Body Exterior,
Repair Group 50

- Mark direction of rotation of
ribbed belt.

< - Screw M8x45 bolt into threaded
hole -A- of tensioning element
until ribbed belt is no longer under
tension.

Note:

Screw bolt in sufficiently so that the
ribbed belt can be removed and no
further, otherwise the tensioner

element housing may be damaged.

- Remove ribbed belt.
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Engine, disassembling and assembling

Pégina 31 de 31

<

13-21
Installing ribbed belt

- Install in reverse order.

Note:

+ Make sure, before installing ribbed belt,
ancillaries (alternator, air conditioning
compressor, power steering pump) are <
tightly.

+ When installing the ribbed belt observe t
direction of rotation and that the beltis s
correctly in the belt pulleys.

- Install ribbed belt.

- Remove M8 bolt from tensioner!
After completing repairs always:

- Start engine and check belt running.

- Install right-hand insulation tray:
= Repair Manual, Body Exterior, Repair Gr

- Install engine cover.
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Sealing flanges and dual-mass flywheel, removing and installing

3

11 10

Péginal de 14

13-22

Sealing
flanges
and dual-
mass
flywheel,
removing
and
installing

Note:

4+ Servicing
clutch:

= Repair Manual,
5 & 6 Spd.
Manual
Transmission

02M, Repair
Group 30

4+ When working
on the engine
it should be
secured to
assembly
stand VW 313
using engine
bracket 3269
or VW 540
and
supplementary
set 540/1 B.

+ The sealing
flange (item
7) can be
removed and
installed when
cylinder head
is installed.
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Sealing flanges and dual-mass flywheel, removing and installing Pégina 2 de 14

13-23

1-100 Nm
plus
additional

1/4 turn
(907)
further

12 34 5 6 7 3 8 9

+ Replace

* Use
counter
support
T10069 to
loosen
and
tighten =
Page 13-
27,
Replacing
crankshaft
oil seal -
vibration
pulley end

+ Tighten
using
torque
wrench
VAG

1601

2 - Vibration
damper

3 11 10

4+ Removing
and
installing
ribbed
belt =

Page 13-
19

3-8Nm
4 - Seal

+ PTFE
seal
version

4+ Marking:
With no
inner
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Sealing flanges and dual-mass flywheel, removing and installing Pégina3 de 14

coll
spring

+ Do not
additionally
lubricate
the oil seal
sealing lip

+ Before
installing,
remove oil
remains
from
crankshaft
journal
with a
clean
cloth

+ Replacing

= Page
13-27
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Sealing flanges and dual-mass flywheel, removing and installing Pégina4 de 14

13-24

5 - Sealing
flange

+ Coat
sealing
12 3 4 5 6 7 3 8 9 surfaces
with
sealing
compound
AMV 188
001 02

6 - Cylinder
block

4+ Removing
and
installing
crankshaft

= Page
13-34

#+ Disassembling
and
assembling
piston and
connecting

3 11 10 rod = Page

13-39

7 - Sealing
flange

+ Coat
sealing
surfaces
with
sealing
compound
AMV 188
001 02

4+ Seal
sealing
surface
to cover
= Page
15-39,
Adjusting
timing
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Sealing flanges and dual-mass flywheel, removing and installing

Pégina5de 14

12 34 5 6

3

11 10

13-25

8 - Seal

+ PTFE
seal
version

+ Marking:
With no
inner coil

spring

+ Do not
additionally
lubricate
the oil seal
sealing lip

+ Remove
with
extractor
hook
2086

+ Before
installing,
remove oil
remains
from
crankshaft
journal
with a
clean
cloth.

+ Install
over
sleeve
2003/2A

4+ Pullin
onto limit
stop with
press
sleeve
2003/1

9 Dual-mass
- flywheel/drive
plate

* ,
Removing

and
installing
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drive
plate =

Page 13-
31
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Sealing flanges and dual-mass flywheel, removing and installing Pégina 7 de 14

13-26

10 60 Nm
- plus
additional
1/4 turn
(90°)
further

12 34 5 6 7 3 8 9

+ Replace

* Use
counter
support
T10069
to
loosen
and
tighten

11 - 23 Nm

3 11 10
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Sealing flanges and dual-mass flywheel, removing and installing

Pégina 8 de 14

T10053
~. L

V.A.G 1332

N —— | —

W13-0110

13-27

Crankshaft
oil seal
(vibration
damper
end),
replacing

Special tools
and
equipment

+ 3203 Ol
seal
extractor

+ 3266
Sleeve

+ T10069
Counter
support

+ T10053/1
Guide
sleeve

+ VAG 1601
Torque
wrench
(150...800
Nm)

+ VAG 1332
Torque
wrench
(40...200
Nm)
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13-28

Removing

- Remove ribbed belt = Page 13-

19.
S T a2 . .
[ 17 %&\:L“ [ '@;:.'----';Txﬁ},_ J L < - Remove vibration damper. To do
\ ) Vi this, hold vibration damper with
i ' counter support T100609.

- Unscrew inner part of oil seal
extractor 3203 three turns
(approx. 4 mm) out of the outer
part and lock with knurled screw.

- Lubricate threaded head of oil
seal extractor 3203, place it in
position and exerting firm
pressure screw it as far as
possible into oil seal.

- Loosen knurled screw and turn
inner part against crankshaft until
oil seal is pulled out.
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Sealing flanges and dual-mass flywheel, removing and installing Pégina 10 de 14

— T10053/1
\ \— T

13-29

Installing
Note:

A PTFE seal (Teflon) -2- is gradually
being introduced instead of the inner
coil spring type seal-1-. This has a
wider sealing lip. PTFE seals are
fitted free of oil and grease. When a
PTFE seal is installed, then only
such a seal may be installed as a
replacement part!

- Before installing, remove oil
remains from crankshaft journal
with a clean cloth.

- Install guide sleeve T10053/1
onto crankshaft journal and
carefully slide seal onto guide
sleeve
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<

o e
=G

— I
i |

ot I."h-'_-\'-i"-"--“'-,-i‘;':". |'I
| | =

M13-0559

13-30

- Press seal against limit stop using

press sleeve from 3266. Use old
mounting bolt for vibration
damper for this purpose.

Install vibration damper and lock it
with counter support T10069.
Tighten new bolt to 100 Nm plus
additional 90° (*/, turn - turning

further can be done in several
stages).

Note:
+ Vibration damper securing bolt

must be replaced.

+ Tighten securing bolt with torque

wrench VAG 1601.

- Install ribbed belt = Page 13-19 .
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Sealing flanges and dual-mass flywheel, removing and installing

Pégina 12 de 14

T10069

e
VA G 1332
o= —'—'—'=-=~FT—]

Drive plate, removing and
installing

Special tools and equipment

4+ T10069 Counter support

+ VAG 1332 Torque wrench
(40...200 Nm)

4+ Depth gauge
4+ Straight edge

http://ebahn.bentl eypublishers.com/vw/serviet/Display?action=Next& type=repair&id=...

13-31
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Sealing flanges and dual-mass flywheel, removing and installing Pégina 13 de 14

13-32
Removing
T —T < . .
r "»&;—;f-----;'i‘xﬁ},_ J - Remove drive plate. To do this,
P IV A hold vibration damper with
I ez counter support T100609.

14 il ‘||I'I¢\r---f-" . d_l}-\_:;:m_'.-f.-:”r' _:'._I--.

W | %ﬁﬁ (&) “’:._3” (:V_f - Loosen drive plate securing bolts
NS Q;*' Al |LL; using cross-over sequence and
g\l / - remove them.

.-A-\-H-: I-II.I
- - Remove drive plate.
N\ T10069
Installing

- Position drive plate on crankshaft

- Insert at least 3 old bolts and
tighten to 30 Nm.

- Check dimension -a- through
three holes for securing torque
converter using a straightedge
and depth gauge and calculate
average.

- Compare average (measured
distance + thickness of
straightedge) with specification.

Specification: 15.7...16.5 mm
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Sealing flanges and dual-mass flywheel, removing and installing Pégina 14 de 14

13-33
If the specification is not obtained:

- Remove drive plate again and
install appropriate shim -1-.

Note:

Only one shim of the appropriate
thickness may be used to
compensate.

If the specification is obtained:

- Install new cylinder head bolts
and tighten hand tight.

- Tighten securing bolt to 60 Nm
plus additional 90 * (*/, turn -

turning further can be done in
several stages).
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Crankshaft, removing and installing

h

o g a2 W

0 W o -

Pégina1lde9

13-34

Crankshaft,
removing
and
installing

Note:
4+ When working

on the engine
it should be
secured to
assembly
stand VW 313
using engine
bracket 3269
or VW 540
and
supplementary
set 540/1 B.

Before
removing the
crankshatft,
ensure that a
suitable place
has been
prepared to
ensure that
the sensor
wheel (item - 6
-) does not
make contact
or become
damaged.

When
changing
bearing shells
ensure that
bearing shells
of same color
code are used.

1 - Bearing
cap

4+ Bearing
cap 1:
Vibration
damper
end
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Crankshaft, removing and installing Pégina2 de 9

4+ Bearing
cap 5 with
recesses
for thrust
washers

4+ Bearing shell
retaining lugs
(cylinder
block/bearing
cap) must be
on the same
side
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Crankshaft, removing and installing

Pégina3de 9

h

o g a2 W

0 W o -

http://ebahn.bentl eypublishers.com/vw/serviet/Display?action=Next& type=repair&id=...

13-35

2-30Nm

plus
additional

1/2 turn
(180°)
further

+ Replace

4 Turning 2

x 90
* further is
permitted

3 - Bearing

shells
1...7

+ Observe

note
before
removing
= Page
13-34

+ For
bearing
cap
without
oil
groove

+ For
cylinder
block
with oll
groove

4+ Do not
interchange
used
bearing
shells
(mark
location)

4 - Thrust

bearing

+ For
bearing
cap 5
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Crankshaft, removing and installing Pégina4 de 9

+ Check
locating
point
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Crankshaft, removing and installing

Pégina5de 9

h

o g a2 W

0 W o -

13-36

5 - Crankshaft

+ Observe
note
before
removing
= Page
13-34

+ Axial
clearance
new:
0.07...0.24
mm, Wear
limit: 0.30
mm

+ Check
radial
clearance
with
Plastigage,
New:
0.02...0.06
mm, Wear
limit: 0.10
mm

+ Do not
turn
crankshaft
when
checking
the radial
clearance

+ Crankshaft
dimensions:
Main bearing:
59.958...59.978
mm Conrod
bearing:
53.958...53.978
mm

6 - Sensor

wheel

+
For
Engine
speed
(RPM)
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Crankshaft, removing and installing Pégina 6 de 9

sensor -
G28-

+ Replace

+ Installing
= Fig. 1
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Crankshaft, removing and installing

Pégina7 de 9

h

o g a2 W

0 W o -

13-37

7 -10 Nm
plus
additional
1/4 turn
(90°)
further

+ Replace

+ Observe
sequence
when
tightening
= Fig. 1

8 - Thrust
bearing

+ For
bearing
cap 5

+ Check
locating
point

9 - Qil
spray
jet

+ For
crankshaft
bearings
2.7

+ For
piston
cooling

4+ Opening
pressure:
2.0 bar

4+ Removing
and
installing
= Page
1

*
See

note
=
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Crankshaft, removing and installing Pégina8de 9

'_\
IwE
=10

http://ebahn.bentleypublishers.com/vw/serviet/Display ?action=Next& type=repair&id=... 12/2/2005



http://ebahn.bentleypublishers.com/vw/servlet/Display?action=Next&type=repair&id

Crankshaft, removing and installing Pégina9 de 9

13-38

<

Fig.1 Installing sensor wheel
to crankshaft

Special tools and equipment

+ VAG 1331 Torque wrench (5...50
Nm)

4+ D 000 600 A2 Locking compound

Work sequence

Make sure crankshaft/sensor wheel
contact surfaces are free of oil and
grease.

- Apply a thin coat of locking
compound D 000 600 A2 to
contact surfaces of crankshaft
and sensor wheel for additional
security.

- Check that when installing
"VR6" (arrow) is marked at
individual threaded holes.

- Tighten all new securing bolts
lightly by hand.

- Tighten securing bolt -1- to 10 Nm
plus additional 90 ° (*/, turn).

- Tighten securing bolts -2- to 10
Nm plus additional 90 * (/, turn).
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Piston and connecting rod, disassembling and assembling Pégina l de 13

rod,

and

+

[N13-0470 ]

+

+

http://ebahn.bentl eypublishers.com/vw/serviet/Display?action=Next& type=repair&id=...

13-39

ﬁ 1 Piston and
connecting
disassembli

assembling

1 - Piston rings

Offset gaps
120°

Use piston
ring pliers t
remove an(
install

"TOP" face
towards pis
crown

Checking ri
gap = Fig.
Checking ri
to groove
clearance :
Fig. 2

2 - Piston

Checking =
Fig. 3

Mark
installation
position to
connecting
and cylinde

Flatter side
piston crow
faces towal
center of

cylinder blc

Install with
piston

installation
(funnel) 32

= Fig. 5
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Piston and connecting rod, disassembling and assembling Pégina 2 de 13

3 -Snap ring
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Piston and connecting rod, disassembling and assembling

Pégina 3 de 13

http://ebahn.bentl eypublishers.com/vw/serviet/Display?action=Next& type=repair&id=...

13-40

4 - Conrod

4+ Only
replace
asa
set

+ Mark
position
to
cylinder
-B-

+ Installation
position:
Marks -A-
must be
aligned
above one
another

5 - Bearing
shell

+ Observe
installation
position

+ Do not
interchange
used
bearing
shells

4+ Lugs on
bearing
shells
must fit
tightly in
recesses

+ Axial
clearance,
New:
0.05...0.35
mm, Wear
limit: 0.40
mm

Check
radial
clearance
with
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Piston and connecting rod, disassembling and assembling Pégina4 de 13

Plastigage:
New:
0.02...0.07
mm, Wear
limit: 0.10
mm. Do
not turn
crankshaft
when
checking
radial
clearance
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Piston and connecting rod, disassembling and assembling

Pégina 5 de 13

[N13-0470 ]

http://ebahn.bentl eypublishers.com/vw/serviet/Display?action=Next& type=repair&id=...

13-41

6 - Conrod

bearing
cap

+ Mark
position
to
cylinder
-B-

+ Installation

position:
Marks -A-
must be
aligned
above one
another

7 -30 Nm

plus
additional

1/4 turn
(90 %)
further

+ Replace

+ Oil
thread
and
contact
surface

+ To

measure
radial
clearance
tighten to
30 Nm,
but do
not turn
further

8 - Cylinder

block

4+ Checking
cylinder
bore =
Fig. 4

4+ Removing

and
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Piston and connecting rod, disassembling and assembling Pégina 6 de 13

installing
crankshaft

= Page
13-34

+ Piston and
cylinder
dimensions

= Page
13-48
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Piston and connecting rod, disassembling and assembling Pégina 7 de 13

13-42

9 - Piston

pin

+ If
difficult
to
remove,
heat
piston
to 60
“C

+ Remove
and
install
with drift
VW
222a
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Piston and connecting rod, disassembling and assembling Pégina 8 de 13

13-43

< Fig.1  Checking piston ring gap

Special tools and equipment
+ Feeler gauge

Test sequence

- Push ring squarely from above down
to approx. 15 mm from bottom end of
cylinder. To do this use a piston
without rings.

5

()
/Iln'.ll.

Piston ring Gap

New Wear
limit

Compression |mm |0.20...0.40 | 1.0
ring

Tapered- mm |0.20...0.40 | 1.0
stepped ring

Oil scraper |mm [0.25...0.50 | 1.0
ring
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Piston and connecting rod, disassembling and assembling

Pégina 9 de 13
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Fig. 2

clearance

13-44

Checking ring to groove

Special tools and equipment

+ Feeler gauge

Test sequence

- Clean ring groove before checking.

Piston ring Ring to groove
clearance
New Wear

limit

Compression |mm |0.04...0.08 | 0.15

ring

Tapered- mm |0.02...0.06 |0.15

stepped ring

Oil scraper mm | 0.03...0.06 | 0.15

ring
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Piston and connecting rod, disassembling and assembling Pégina 10 de 13

13-45

Fig. 3  Checking piston
Special tools and equipment
+ External micrometer 75...100 mm

Test sequence

] - Take measurement approx. 6 mm
— from lower edge of piston skirt

and offset 90 °to piston axis.

Deviation from nominal
dimension: max. 0.04 mm
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Piston and connecting rod, disassembling and assembling Pégina 11 de 13

13-46

m < Fig.4  Checking cylinder bores
B -

Special tools and equipment

10 |——
7

+ Internal dial gauge 50...100 mm

Test sequence

- Measure bores at 3 locations in
both directions -A- across engine
and -B- in line with crankshatft.

Deviation from nominal
dimension: max. 0.08 mm

Note:

The cylinder bores must not be
measured if the cylinder block is
mounted on a repair stand with
engine bracket 3269 or VW 540, as
incorrect measurements would then
result.
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Piston and connecting rod, disassembling and assembling

Pégina 12 de 13

13-47

Fig.5 Installing pistons with
piston installation tool
(funnel) 3278

Special tools and equipment
4+ 3278 Funnel

Note:

If a new installation tool (funnel) is
used to install the pistons, first pass
piston with oiled piston rings through
the funnel twice and remove the
resulting metal shavings if
necessary. Only then install piston
with piston rings.

Work sequence

- Push piston by hand into oiled
installation tool (funnel). Flat side
of piston crown must face toward
tab on funnel (arrow).

- Hold installation tool (funnel) on
upper edge and press piston in
with both thumbs.

- Push piston in until it protrudes
approx. 15 mm from lower edge
of tool (funnel).

- Insert piston into appropriate
cylinder bore. Tab on tool (arrow)
must face center of cylinder block.

- Press installation tool (funnel)
tightly against cylinder block and
push piston in.
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Piston and connecting rod, disassembling and assembling Pégina 13 de 13

13-48

Piston and cylinder dimensions

Honing Piston Cylinder

dimension diameter bore
diameter

Basic mm 80.965 81.010

dimension

1st oversize mm 81.465 81.510

2nd oversize |mm 81.965 82.010
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Cylinder head, servicing

19 18 15 17 16 15

http://ebahn.bentl eypublishers.com/vw/serviet/Display?action=Next& type=repair&id=...

Pégina 1 de 58

151

Cylinder
head,
servicing

Note:

+ If an
exchange
cylinder
head is
installed, all
contact
surfaces
between
bearing
elements,
roller rocker
fingers and
cam
running
surfaces of
camshaft
must be
oiled before
installing
cylinder
head cover.

+ The plastic
protectors
installed to
protect the
open
valves must
only be
removed
immediately
before
installing
the cylinder
head.

+ When
replacing
the cylinder
head the
entire
coolant
guantity
must be
replaced.
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Cylinder head, servicing Pégina 2 de 58

15-2

4+ Removing and
installing
intake
manifold =
Page 15-16 ;
Removing and
installing
cylinder head.

#+ Disassembling
and
assembling
intake
manifold:

= Repair Manual,
2.8 Liter VR6 4V
Fuel Injection &
lgnition, Engine
Code(s): BDF,
Repair Group 24

4+ Removing and
installing
cover = Page
15-11.

+ Checking
compression
pressure =

Page 15-48 .
1-8Nm
2 - Bracket

+ For fuel
lines

19 18 15 17 16 15

3 - Supporting
frame

4 -8 Nm

+ With
spacer
sleeve
and
sealing
ring

Replace
sealing
ring if
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Cylinder head, servicing Pégina 3 de 58

damaged
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Cylinder head, servicing

Pégina 4 de 58

19 18 15 17 16 15

http://ebahn.bentl eypublishers.com/vw/serviet/Display?action=Next& type=repair&id=...

15-3

5-0-ring

+ Replace
if
damaged

4+ Lubricate

before
installing

+ For
ignition
coils
with
final
output
stage

6 - Sealing
cap

+ Replace
seal if
damaged

7 -Boot

+ Replace
if
damaged

8 - Cylinder
head
cover

+ Replace
if
damaged

4+ Removing
and
installing

= Page
15-16

9 - Lifting
eye

10 - 23 Nm
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Cylinder head, servicing

Pégina 5 de 58

19 18 15 17 16 15

http://ebahn.bentl eypublishers.com/vw/serviet/Display?action=Next& type=repair&id=...

15-4

11 - Camshaft

roller
chain

Mark
direction of
rotation.
before
removing
(installation
position) =
Page 13-
11, Fig. 1

+ Installing
= Page
15-39,
Adjusting
valve
timing

12 - Combi-

valve

4+ Removing

and
installing
= Page
26-24 ,
Removing
and
installing
parts of
the
secondary
air system

+ Checking

= Page
26-41

13 - Valve -1-

for
camshaft
adjustment
-N205-

+ For
intake
camshaft

* Check

camshaft
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Cylinder head, servicing Pégina 6 de 58

timing
adjustment

= Page
15-82

+ Mark
connector
and
component
before
disconnecting

+ Checking
activation:

= Repair
Manual, 2.8 Liter
VR6 4V Fuel
Injection &
lgnition, Engine
Code(s): BDF,
Repair Group 01;
Output
Diagnostic Test
Mode
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Cylinder head, servicing

Pégina 7 de 58

19 18 15 17 16 15

15-5

14 - Camshaft
adjustment
valve 1
(exhaust) -
N318-

4+ Check
camshaft
timing
adjustment

= Page
15-82

* Mark
connector
and
component
before
disconnecting

+ Checking
activation:

= Repair
Manual, 2.8 Liter
VRG6 4V Fuel
Injection &
lgnition, Engine
Code(s): BDF,
Repair Group 01;
Output
Diagnostic Test
Mode

15 -60 Nm +
Y, turn
(90 %)
further

*+ Replace

+ Contact
surface
of sensor
wheel on
bolt head
must be
dry for
assembly

+
To
remove
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Cylinder head, servicing Pégina 8 de 58

and
install,
use a 32
mm open
jaw
wrench
on
camshaft
to counter
support
= Page
15-69 ,
Removing
and
installing
camshaft
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Cylinder head, servicing

Pégina 9 de 58

19 18 15 17 16 15

http://ebahn.bentl eypublishers.com/vw/serviet/Display?action=Next& type=repair&id=...

15-6

16 Exhaust
- camshaft
timing
adjuster
+ Marking:
32A

+ Turn
engine
over only
when
camshaft
timing
adjuster
is
installed

4+ Check
camshaft
timing
adjustment

= Page
15-82

+ Installing
= Page
15-39,
Adjusting
valve
timing

17 - Slide
rail

+ For
camshaft
roller
chain
item - 11

+ Clipped
into
control
housing

18 Intake
- camshaft
timing
adjuster

* :
Marking:
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Cylinder head, servicing Pégina 10 de 58

24E

+ Turn
engine
over only
when
camshaft
timing
adjuster
is
installed

4+ Check
camshaft
timing
adjustment

= Page
15-82

+ Installing
= Page
15-39,
Adjusting
valve
timing
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Cylinder head, servicing

Pégina 11 de 58

19 18 15 17 16 15

15-7

19 - Unions

+ For air
shrouding
of
injectors

20 - Cylinder
head
gasket

4+ Metal
gasket

+ Replace

4+ Preparing
cylinder
head
gasket for
installation

= Fig. 2

+ After
replacement
replace
entire
coolant

21 - Cylinder
head

+ Check
for
distortion

= Fig. 1

4+ Removing
and
installing

= Page
15-25

+ After
replacement
replace
entire
coolant

22 Tensioning
- element

+
For

ribbed
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Cylinder head, servicing Pégina 12 de 58

belt

4+ Removing
and
installing
ribbed
belt =

Page 13-
19
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Cylinder head, servicing Pégina 13 de 58

15-8

23 - Cylinder
head
bolt

4+ Replace

+ Observe
installation
instructions
and
sequence
when
loosening
and
tightening
= Page
15-25,
Removing
and
installing
cylinder
head

24 - Cylinder
head
cover
gasket

19 18 15 17 16 15

+ Replace
if
damaged
or
leaking

+ Observe
installation
position
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Cylinder head, servicing Pégina 14 de 58

15-9

Fig.1  Checking cylinder head
for distortion

Special tools and equipment

4+ Straightedge
+ Feeler gauge

Max. permissible distortion: 0.05
mm
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Cylinder head, servicing Pégina 15 de 58

15-10

g <

[’E““":{ y __-_*"E%I,i Q‘ 77 ~
LY. N7

s 1 —‘}\E}{, ¥
\ \ S

Fig.2  Preparing cylinder head
gasket for installation

Special tools and equipment

+ AMV 174 004 01 Sealing
compound

+ AMV 188 001 02 Sealing
compound

Work sequence

- Clean old sealing compound from
3 mm holes in cylinder head
gasket (arrows).

- Fill 3 mm holes in cylinder head
gasket with sealing compound
AMV 174 004 01. Coat sealing
surfaces on cover and seal
flywheel/drive plate flange with
sealing compound AMV 188 001
02. Install cover immediately.

Note:
When the cylinder head is installed

the holes in the cylinder head gasket
are only half visible.
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15-11

Cover,
removing and
installing

1-Cable
guide

+ For
coolant
hoses
and
wiring
harness

+ Coolant
hose
connection
diagram =

Page 19-
11

2-8Nm

3 - Camshaft
Position
(CMP)
sensor 2-
G163-

+ For
exhaust
camshaft

+ Mark

connector
and
component
before
disconnecting

* Checking:

= Repair
Manual, 2.8 Liter

VR6 4V Fuel

Injection &
Ignition, Engine

Code(s): BDF,

Repair Group 01

4 - Chain
tensioner,
40 Nm
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For
camshaft
roller
chain =
Page 15-
4, item -
11 -

Turn
engine
over only
when
chain
tensioner
is
installed
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15-12

5 - Seal
+ Replace

if
damaged
or
leaking

6 - Cover
+ Can be

removed
and
installed
with
cylinder
head
fitted

+ Coat

sealing
surfaces
with
sealing
compound
AMV 188
001 02

4+ With O-

ring for
sealing
oil
passage,
item - 14

+ If only

cover
has been
removed,
prepare
cylinder
head
gasket
for
assembly
= Page
15-10,
= Fig. 2

7 -8 Nm

¢ First
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tighten
securing
bolts
(tem -9
-) to 23
Nm
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15-13

8 - Seal

+ Valve -1-
for
camshaft
adjustment
-N205-, =
Page 15-
4, item -
13 - and
Camshaft
adjustment
valve 1
(exhaust) -
N318-, =
Page 15-
5, item -
14 -

—

+ Replace
if
damaged
or leaking

N WO 00 N O B W N

—
=]

]

+ Installing
= Fig. 1
9-23 Nm

10 - Bracket
[WT5005% ] ¢ For
wiring
harness

11 - Thermostat
housing

#+ Disassembling
and
assembling =

Page 19-13

+ Coolant
hose
connection
diagram =

Page 19-
11

12 - Seal
+ Replace
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15-14

13 - Camshaft

Position
(CMP)
Sensor -
G40-

+ For
intake
camshaft

+ Mark

connector
and
component
before
disconnecting

# Checking:

= Repair
Manual, 2.8 Liter

VRG6 4V Fuel

Injection &
Ignition, Engine

Code(s): BDF,

Repair Group 01
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14 - O-ring

+ For oil
channel
seal

*+ Replace

+ Lubricate
before
installing
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3253/6

15-15

Fig.1 Installing seals for cover
Special tools and equipment

+ 3378 Puller sleeve

4+ 3253/6 Puller sleeve from fitting
device 3253

Installing
Note:

Do not oil seal.

- Position seal in cover -1- using
puller sleeve 3378 and pull in
flush using puller sleeve 3253/6
from fitting device 3253.
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V.AG 133

=g )

15-16

Cylinder
head cover,
removing
and
installing

Special tools
and
equipment

+ T10095
Puller

* VAG
1331
Torque
wrench
(5...50
Nm)

+ VAS 5024
Assembly
tool for
spring-
type clips

+ Cable tie
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15-17

Removing
CAUTION!

When performing repair work, especially due
to the confined conditions in the engine
compartment, pay attention to the following:

+ Route all types of lines (e.g. for fuel,
hydraulics, EVAP system, coolant,
refrigerant, brake fluid and vacuum) as well
as electrical wiring so that the original
positions are restored.

+ Ensure sufficient clearance to all moving or
hot components.

Note:
All cable ties which are opened or cut open

during disassembly, must be replaced in the
same position during installation.

- Remove engine cover.

- Check whether a coded radio is installed. If so,
obtain anti-theft coding.

- With ignition switched off disconnect battery
Ground strap.

http://ebahn.bentleypublishers.com/vw/serviet/Display ?action=Next& type=repair&id=... 12/2/2005



http://ebahn.bentleypublishers.com/vw/servlet/Display?action=Next&type=repair&id

Cylinder head, servicing

Pégina 25 de 58

<

15-18

- Disconnect connectors from

ignition coils 1...6.

Note:

Mark connector and component
before disconnecting.

Unclip ignition coils wiring
harness from wiring guide.

Remove ignition coils with final
output stage for cylinders 1...6
using puller T10095.

Pull off crankcase breather
connecting hose between cylinder
head cover and intake hose on
cylinder head cover.

Remove intake hose between
Mass Air Flow (MAF) sensor and
throttle valve control module:

= Repair Manual, 2.8 Liter VR6 4V
Fuel Injection & Ignition, Engine

Code(s): BDF, Repair Group 24

Note:

Press buttons on hose couplings to
do so.
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15-19

- Disconnect 6-pin connector from
throttle valve control module
(arrow).

- Open and close expansion tank
cap to release pressure in cooling
system.

- Pull coolant hoses off throttle
valve control module and seal
hose ends.

- Pull fuel supply hose -1- (with
white marking) and fuel return
hose -2- (with blue marking) off
fuel rail and collect fuel that may
leak out with a cloth.

WARNING!

Fuel system is under pressure!
Before opening the system place
a cloth around the connection.
Then release pressure by
carefully loosening the
connection.

- Seal lines to avoid contamination
of fuel system.

- Observe rules for cleanliness =
Page 20-14 .
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15-20

<

- Remove retaining frame on
cylinder head for fuel lines and
wiring harness (arrows).

<

- Disconnect vacuum hoses
(arrows) from intake manifold.

Note:

Press buttons on hose couplings to
do so.

- Remove rearmost bolt -1- for
intake manifold support.

- Unclip pressure hose (between
combi-valve and secondary air
pump motor) and all other lines
from retainers on intake manifold
and cylinder head cover.

- Remove guide on cover for
coolant hoses and wiring harness
= Page 15-11 ,item -1 -.
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15-21

- Remove Ground connection on support of
combi-valve = Page 26-25, item - 9 -.

- Disconnect vacuum hose from variable intake
manifold change-over vacuum actuator.

- Remove two lateral intake manifold support
bolts.

- Remove center, left and right insulation trays:

= Repair Manual, Body Exterior, Repair Group

50

- Disconnect connectors from thermal switch and
coolant fan.

- Removing front bumper:

= Repair Manual, Body Exterior, Repair Group
63

- Bring lock carrier into service position:

= Repair Manual, Body Exterior, Repair Group
50

- Unscrew dipstick guide tube from intake
manifold.

- Remove intake manifold securing bolts and
remove intake manifold together with throttle
valve control module.
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15-22

- Remove intake manifold and place on a suitable
surface so that vacuum actuator is not
damaged.

Note:

Seal the intake ports in the intake manifold or in
the cylinder head with a clean cloth.

- Remove cylinder head cover.

Installing

Install in reverse sequence ; note the following
points:

Note:

+ Replace cylinder head cover if damaged or
leaking.

+ First bolt intake manifold to cylinder head. Then
tighten both bolts of the manifold support.

* Ensure tight fit of fuel hoses.
- If necessary replenish coolant = Page 19-15.

- Check DTC memory:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
01
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15-23

- Adapting engine control module to throttle valve
control module:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
24

- Perform work sequence "Procedure after
interrupting voltage supply":

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
24

- Read readiness code:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
01

- If DTC memory has been erased or engine
control module separated from permanent
positive supply, readiness code must be
generated again:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
01
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15-24

Torque settings

Bolted connections Torque
setting
Cylinder head cover to cylinder 8 Nm
head
Intake manifold to cylinder head 13 Nm
Intake manifold to support 23 Nm
Dipstick guide tube to intake 8 Nm
manifold
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15-25

Cylinder
head,
removing
and
installing

Special tools
and
equipment

+ T10068
Camshaft
bar

*+ VAG
1306 Drip
tray

* VAG
1331
Torque
wrench
(5...50
Nm)

* VAG
1332
Torque
wrench
(40...200
Nm)

+ VAS 5024
Assembly
tool for
spring-
type clips

+ AMV 174
004 01
Sealing
compound

+ AMV 188
001 01
Sealing
compound
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15-26
Conditions

* The engine must only be warm to the touch.

Removing
CAUTION!

When performing repair work, especially due
to the confined conditions in the engine
compartment, pay attention to the following:

+ Route all types of lines (e.g. for fuel,
hydraulics, EVAP system, coolant,
refrigerant, brake fluid and vacuum) as well
as electrical wiring so that the original
positions are restored.

+ Ensure sufficient clearance to all moving or
hot components.

Note:

All cable ties which are opened or cut open when
removing engine, must be replaced in the same
position when installing the engine.

- Remove engine cover.

- Check whether a coded radio is installed. If so,
obtain anti-theft coding.

- With ignition switched off disconnect battery
Ground strap.
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15-27

- Remove intake manifold = Page 15-16 ,
Removing and installing cylinder head co

- Disconnect 4-pin connector (arrow) from
Coolant Temperature (ECT) sensor -G62
Engine Coolant Temperature sensor -G2

- Drain coolant = Page 19-15.

- Remove coolant thermostat housing = P
6, Parts of cooling system, engine side.

- Turn crankshaft on vibration damper sect
bolt in engine direction of rotation to TDC
(arrow).

- Remove cylinder head cover = Page 15-
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15-28

- Remove camshaft roller chain
tensioner (arrow).

- Disconnect connections from
following components on cover:

4+ Camshaft Position (CMP)
sensor -G40- -1-,

4+ Camshaft Position (CMP)
sensor 2 -G163- -2-,

+ Valve -1- for camshaft
adjustment -N205- -3-,

+ Camshaft adjustment valve 1
(exhaust) -N318- -4-.

Note:

Mark connector and component
before disconnecting.

- Release and free wiring harness.
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15-29

- Remove camshaft cover = Page 15-11 ;
Removing and installing camshatft.

<

- Mark roller chains before removing (e.g. \
paint, arrow pointing in direction of rotatic

Note:

Do not mark chain with a punched mark, no
similar!

- Separate front exhaust pipe from exhaus
manifold = Page 26-1 , Removing and ir
parts of exhaust system.

- Check timing settings:

When correctly positioned at TDC cyl. 1,
groove (arrow) can be seen in intermedia
chain sprockets

Note:

This condition only occurs at every 2nd TD(
position.
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15-30
If the notch cannot be seen:

- Turn crankshaft one full turn further in en
direction of rotation.

Note:

When the crankshatt is turned, the tensionit
must be pressed against the camshatft rollel
chain by hand instead of with the chain
tensioner.

The camshaft bar T10068 must engage il
shaft grooves.

Note:

If the camshaft bar cannot be installed, turn
crankshaft in engine direction of rotation un
approx. 5 mm past the TDC setting for No. .
(dependent on drive chain tolerances).
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15-31

Check setting marks of camshaft
timing adjusters with marks on
control housing:

< Marks -A and B- on camshatft
timing adjusters must align with
notches (arrows) on control
housing -C-.

Distance between tooth -1- and
tooth -2- of camshaft timing
adjuster must be exactly 16
rollers of camshaft roller chain.

Note:

[llustration shows a cover which has
been removed.

- First remove exhaust camshaft
timing adjuster.

- Remove camshaft timing adjuster
together with camshatft roller
chain from intake camshatt.

Note:

£ Counter support on camshaft with a
32 mm open end wrench (arrow).
Camshaft bar T10068 must not be
installed when loosening or
tightening camshatft timing adjuster.
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15-32

< - Remove guide rail securing bolts
(arrow) and remove guide rail -1-.

- Place camshaft roller chain to
side.

< - Loosen socket head bolts in
sequence given and then remove.

Note:

Use tool 3452 for Polydrive cylinder
head bolts.

- Carefully lift cylinder head off.
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15-33
Installing

- Place a clean cloth into cylinders so that
or emery cloth particles can get in betwet
cylinder wall and piston.

Note:

Also prevent dirt and emery cloth particles f
getting into coolant.

- Carefully clean cylinder head and cylinde
sealing surfaces. Ensure that no scoring
scratches are formed (when using abrasi
paper, grade must not be less than 100).

- Carefully remove metal particles, emery r
and cleaning cloths.

If the piston for No. 1 cylinder is not at TDC

<

- Turn crankshaft on vibration damper sect
bolt in engine direction of rotation (arrow)
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15-34
Note:

4+ Only remove the new cylinder head gasl
its packing immediately before installing

4+ Handle the new gasket with extreme car
Damage will lead to leaks.

- Install new cylinder head gasket. Inscripti
(Part No.) must be legible.

<

- Ensure that dowel sleeves are inserted ir
cylinder block holes 12 and 20 and that ¢
head gasket is seated.

Camshaft bar has been removed

- Position camshatfts in cylinder head to TC
1 cylinder.

Camshaft bar T10068 must engage in bo
grooves.

Note:

If the camshaft bar cannot be installed, turn
over (in engine direction of rotation) past TLC
1 and then turn back onto TDC No. 1 cyl.
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15-35

- Fill 3 mm holes in cylinder head
gasket with sealing compound
AMV 188 001 02.

Note:

When the cylinder head is installed
the holes in the cylinder head gasket
are only half visible.

- Install cylinder head, insert new
cylinder head bolts and tighten by
hand.

- Tighten cylinder head bolts in
tightening sequence as follows:

Note:

The longer cylinder head bolts must
be inserted in the middle holes of the
cylinder head.

- Pretighten all bolts to 30 Nm.

- Then tighten all bolts to 50 Nm.

- Then tighten all bolts %/, turn (90
*) further with a rigid wrench.

- Then tighten all bolts again 1/,
turn (90 °) further.
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15-36

The rest of the assembly is basically in reverse
order to the disassembling sequence.

Note:

Ensure that the O-ring for sealing the oil channel
and the seal in the cover are installed.

- Adjust valve timing = Page 15-39 .

- Install cylinder head cover and intake manifold
= Page 15-16 ; Removing and installing cylinder
head.

- Fill with new coolant = Page 19-15 .

Note:

Re-tightening cylinder head bolts after repairs is
not required.

- Check camshaft timing adjustments = Page 15-
82.
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15-37

Valve timing, checking

Special tools and equipment

< + T10068 Camshaft bar

T10068

Test sequence

- Remove intake manifold and
cylinder head cover = Page 15-
16 ; Removing and installing
cylinder head.

- Turn crankshaft over on vibration
damper securing bolt in engine
direction of rotation (arrow).
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15-38

< The camshaft bar T10068 must
engage in both shaft grooves.

If the camshaft bar will not fit:

- Turn crankshaft one full turn
further in engine direction of
rotation.

Note:

If the camshaft bar cannot be
installed, turn the crankshatft in
engine direction of rotation until
approx. 5 mm past the TDC setting
for No. 1 cyl. (dependent on drive
chain tolerances).

Check setting marks of camshaft
timing adjusters with marks on
control housing:

Marks -A and B- on camshaft
timing adjusters must align with
notches (arrows) on control
housing -C-.

Distance between tooth -1- and
tooth -2- of camshaft timing
adjuster must be exactly 16
rollers of camshaft roller chain.

Note:

[llustration shows a cover which has
been removed.

If the marks do not align:

- Adjust valve timing = Page 15-
39.

If the marks align:

- Install cylinder head cover and
intake manifold = Page 15-16 ;
Removing and installing cylinder
head.

http://ebahn.bentleypublishers.com/vw/serviet/Display ?action=Next& type=repair&id=... 12/2/2005



http://ebahn.bentleypublishers.com/vw/servlet/Display?action=Next&type=repair&id

Cylinder head, servicing Pégina 46 de 58

15-39

Valve

T10068 T10069 timing,
adjusting

(Install timing

@ chains)

Special tools
and
equipment

V.A.G 1331 V.A.G 1332 + T10068

Camshaft
bar

o e T — LI5S ——— ¢ T10069
Counter
support

* VAG
1331
Torque
wrench
(5...50
Nm)

+ VAG
1332
Torque
wrench

(40...200

Nm)

+ AMV 174
004 01
Sealing
compound

+ AMV 188
001 01
Sealing
compound
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15-40

Work sequence
CAUTION!

When performing repair work, especially due
to the confined conditions in the engine
compartment, pay attention to the following:

+ Route all types of lines (e.g. for fuel,
hydraulics, EVAP system, coolant,
refrigerant, brake fluid and vacuum) as well
as electrical wiring so that the original
positions are restored.

+ Ensure sufficient clearance to all moving or
hot components.

Note:

The following work sequence is described for an
engine after removal. Start with the adjustments

at the relevant position depending on how far the
engine has been disassembled.
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15-41

Install roller chain and chain
tensioner with tensioning plate for
intermediate shaft drive:

Adjust position of crankshaft
relative to intermediate shaft. To
position: Align ground-down tooth
of drive chain sprocket -B- with
mounting joint (TDC cyl. 1).

Install both bolts without collar for
guide rail -2- and tighten to 10
Nm.

Note:

Observe direction of rotation marks
of used roller chain = Page 13-11 ,
Fig. 1.

Install guide rail -2- with roller
chain -1- and both chain
sprockets -3- and -4-.

Marking on sprocket -4- for roller
chain must align with notch -C- or
-D- on thrust washer of
intermediate shaft.

During installation make sure that
the roller chain runs completely
straight in the guide plate from the
crankshaft to the intermediate shatft.
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15-42

<

- Tighten chain sprockets -3- and -
4- on the intermediate shaft by
hand.

Note:

Please observe that all chain
sprocket securing screws/bolts must
be replaced.

- Install chain tensioner on opposite
side.

- Release locking splines of chain
tensioner -A- with a small
screwdriver and tensioning plate
pressed against chain tensioner.

- Install chain tensioner in this
position and tighten to 8 Nm.

o~ OIEYal eyl o :
K Nk"“\r %CJ\-'---*T,’[\HH_ S < - Lock vibration damper with
WS IV

\ a% & 7 f —— counter support T10069.
111 i | (&

\ M13-0559
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15-43

< - Tighten new securing bolts of
chain sprocket -3- and -4- for
intermediate shaft to 60 Nm +

90° (Y, turn - turning further can
be done in several stages).

- Remove counter support T10069.

- Check position of crankshatft -B-
to intermediate shaft -C- or -D-
once again.

- Set engine again to TDC cyl. 1.

Install roller chain for camshaft
drive:

- Position camshafts installed in
cylinder head to TDC cylinder 1.

Note:

< If necessary use 32 mm open end
wrench to turn camshafts (arrows) to
the correct position. The camshaft
bar T10068 must not be installed
when doing this.
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It must be possible to insert
camshaft bar T10068 into both
shaft slots.

Note:

If the cylinder head is removed: =
Page 15-25 , Removing and
installing cylinder head.

- Place camshatft roller chain on
intermediate shaft chain sprocket.

- Guide chain between tensioning
rail and guide rail toward control
housing.

- First install intake camshatft timing
adjuster along with fitted camshatft
roller chain.

- Position both camshaft timing
adjusters (identification: 24E on
intakeside and 32A on exhaust
side) on the camshaft mountings
(arrows).
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15-45

Note:

£ The exhaust camshaft timing
adjuster -1- can be turned in two
directions. When installing, ensure
that the sensor wheel -2- for the
CMP sensor -G163- is turned onto
limit stop in direction of (arrow). The
distance between the two ground-
down teeth of the intake and exhaust
camshaft timing adjusters (markings
24E and 32A) must be exactly 16
rollers of the camshatt roller chain

- Install exhaust camshaft timing
adjuster with fitted camshatt roller
chain.

Marks -A and B- on camshatft
timing adjusters must align with
notches (arrows) on control
housing -C-.

- Tighten new securing bolts for
camshaft timing adjuster hand
tight.

- Check distance between tooth -1-
and tooth -2- of camshatft timing
adjuster. It must be exactly 16
rollers of camshaft roller chain.

- Remove camshaft bar T10068.

- Turn crankshaft two full turns in
engine direction of rotation and
check valve timing = Page 15-
37.
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Note:

When the crankshaft is turned, the
tensioning rail must be pressed
against the camshatft roller chain by
hand instead of with the chain
tensioner.

If the marks do not align:

- Repeat timing adjustment.

If the marks align:

- Hold camshatft to be tightened
with a 32 mm open end wrench
(arrow).

Note:

The camshaft bar T10068 must not
be installed when doing this.

- Tighten new securing bolts -3- for
intake and exhaust camshaft
timing adjusters -4 and 2- to 60
Nm +90° (Y, turn - turning
further can be done in several
stages).

e o R i i L —
T L L e e O T T Ty et
O e e e -] 1]

: 1 - Coat sealing surfaces of
= = —2 flywheel/drive plate sealing flange
3 ,=" 1 3 : with sealing compound AMV 188
001 02 and install. Tighten
securing bolts to 8 Nm.
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- Replace flywheel/drive plate sealing flanc
Page 13-24 | item - 7 -.

<

- Remove old sealing compound from 3 mi
in cylinder head gasket (arrows).

- Fill 3 mm holes in cylinder head gasket w
sealing compound AMV 174 004 02.

Note:

When the cylinder head is installed the hole
cylinder head gasket are only half visible.

- Coat sealing surface of cover with sealing
compound AMV 188 001 02.

- Lubricate O-ring for oil channel seal and |
into cover together with seal ring.

- Install cover, insert all securing bolts and
lightly.

- First tighten M8 securing bolt to 23 Nm tr
securing bolts to 8 Nm.

- Install chain tensioner for camshatft roller
and tighten to 40 Nm.

- Turn crankshaft two full turns in engine di
of rotation and check valve timing = Pag
37.

- Install cylinder head cover and intake ma
= Page 15-16 , Removing and installing
head

- Check camshaft adjustments = Page 15
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N2z B
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e

m'_'_ s v e—y

15-48

Compression
pressure,
checking

Special tools
and equipment

+ 3122B
Spark plug
wrench

+ T10095
Puller

+ V.AG 1331
Torque
wrench
(5...50 Nm)

+ V.A.G 1763
Compression
tester
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Test conditions

* Engine oil temperature at least
30 °C

* The battery voltage must be at
least 11.5 V.

* All electrical consumers, e.g.
lights and rear window defroster
must be switched off.

* |f the vehicle is equipped with air
conditioning, this must be
switched off.

* On models with an automatic
transmission selector lever in
"P" or "N" position

Test sequence

< - Remove fuse 29 from fuse holder.
8 12 16 g
| & 5 13 17 | 2
T 7 3 | 6 |10 |14 18| = Note:
2 4 T 1 15 14 23
[ =4 117 81 [])7 %8 [) ; . .
TR % £ Removing fuse 29 interrupts the
B0 B 8] .s] voltage supply to the injectors.
[T & )T 3 177 47 ]
l (B[] a _
(=[] % [ & - Remove engine cover.
L
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<

- Disconnect connectors from
ignition coils 1...6.

Note:

Mark connector and component
before disconnecting.

- Remove ignition coils with final
output stage for cylinders 1...6
using puller T10095.

- Remove spark plugs with spark
plug wrench 3122 B.

- Have a second technician fully
depress accelerator pedal.

- Check compression pressure with
compression tester V.A.G 1763.

Note:

Using compression tester =
Operating instructions

- Operate starter until tester shows
no further pressure increase.
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Compression pressure values

New: 10...13 bar
Wear limit: 7.5 bar

Permissible difference between all cylinders: 3
bar

- Check DTC memory:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group

01

- Read readiness code:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group

01

- Generate readiness code again if DTC memory
has been erased or engine control module
separated from permanent positive supply:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group

01

http://ebahn.bentleypublishers.com/vw/serviet/Display ?action=Next& type=repair&id=... 12/2/2005



http://ebahn.bentleypublishers.com/vw/servlet/Display?action=Next&type=repair&id

Valve gear, servicing

Pégina 1 de 49

15-52

Valve gear,
servicing

1'5Nm+1/8

turn (45 °)
further

2 - Exhaust
camshaft
bearing
cap

+ Before
installing
the
bearing
cap 8,
grease
lightly the
contact
surface
with G
052 723
A2 =

Fig. 2

4+ Installation
position =
Fig. 3

+ |nstallation
sequence
= Page
15-69,
Removing
and
installing
camshaft

3 - Seal

+ Replace
complete
if leaking

Oil
contact
surfaces
of seal
lightly
when
installing
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control
housing

#+ Spread/stretch
seal as little
as possible
when
replacing

+ Offset
gaps by
120°
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4 - Exhaust
camshaft

+ Check
radial
clearance
with
Plastigage,
Wear limit;
0.1 mm

+ Run-out:
max.
0.01 mm

+ Checking
axial
clearance
= Fig. 1

+ |dentification
and valve
timing =
Fig. 5

4+ Removing
and
installing

= Page
15-69

5 - Control
housing

+ Lightly
lubricate
contact
surfaces
of oil seal
when
installing

#+ Disassembling
and
assembling =
Fig. 6

+
Check
screen of
control
housing
for soiling
before
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installing
= Fig. 7

Removing
and
installing
= Page
15-69,
Removing
and
installing
camshaft
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15-54

6 - Camshaft

roller
chain

+ Mark

direction of
rotation.
before
removing
(installation
position) =
Page 13-
11, Fig. 1

+ Installing
= Page
15-39,
Adjusting
valve
timing

7 - Exhaust

camshaft
timing
adjuster
+ Marking:
32A

+ Turn
engine
over only
when
camshatft
timing
adjuster
is
installed

+ Checking

camshaft
timing
adjustment

= Page
15-82

+ Installing
= Page
15-39,
Adjusting
valve
timing
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8-60 Nm +
1/4 turn
(90 °)
further

+ Replace

+ Contact
surface
of sensor
wheel on
bolt head
must be
dry for
assembly

+ To
remove
and
install,
use a 32
mm open
end
wrench
on
camshaft
to
counter-
support
= Page
15-69 ,
Removing
and
installing
camshaft
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15-55

9 - Intake

camshaft
timing
adjuster

4+ Markings:
24E

+ Turn
engine
over only
when
camshaft
timing
adjuster
is
installed

+ Checking

camshaft
timing
adjustment

= Page
15-82

+ Installing
= Page
15-39,
Adjusting
valve
timing

10 - Cylinder

head
height

+ Minimum
height: a
=139.9
mm

11 - Valves

4+ Do not
rework,
only
lapping-
inis
permitted

+ Valve

dimensions
= Fig. 4
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12 - Cylinder
head

+ Check
for
distortion
= Page
15-9,
Fig. 1

4+ Removing
and
installing

= Page
15-25

4+ Reworking
valve
seats =

Page 15-
65

+ After
replacement
replace the
entire
coolant
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13 - Support
element

+ Check
axial
clearance
of
camshaft
before
installation

= Fig. 1

+ Do not
interchange

+ With
hydraulic
valve
clearance
compensation

14 - Valve
stem seal

+ Replacing

= Page
15-92

15 - Retaining
clip

+ Check
seated
securely

16 - Roller
rocker
finger

+ Check
axial
clearance
of
camshaft
before
installation

= Fig. 1
+ Do not
interchange

* Check
roller
bearing
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for easy
movement

+ Oil
running
contact
surfaces

+ Use
securing
clip to
clip onto
support
element
when
installing
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15-57

17 - Valve
spring

+ Observe
installation
position

4+ Removing
and
installing
= Page
15-92,
Replacing
valve
stem
seals

18 - Valve
spring
plate

19 - Valve
cotters

20 Intake
- camshaft
bearing
cap

+ Before
installing
bearing
cap 7,
lightly
grease
the
contact
surfaces
with G
052 723
A2 =

Fig. 2
+ Installation
position =
Fig. 3

Installation
sequence
= Page
15-69 ,
Removing
and
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installing
camshaft
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21 - Intake
camshaft

+ Check
radial
clearance
with
Plastigage,
Wear limit;
0.1 mm

+ Run-
out:
max.
0.01
mm

+ Checking
axial
clearance
= Fig. 1

+ |dentification
and valve
timing =
Fig. 5

4+ Removing
and
installing

= Page
15-69
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15-59

Fig.1  Camshafts, checking
axial clearance

Special tools and equipment

+ VW 387 Universal dial gauge
bracket

+ Dial gauge

Test sequence

Perform measurements with support
elements and roller rocker fingers
removed.

Intake camshaft

- Install bearing cap 7 and tighten
to 5 Nm and /g turn (45°).

Wear limit: max. 0.10 mm
Exhaust camshaft

- Install bearing cap 8 and tighten
to 5 Nmand Y/gturn (45°).

Wear limit: max. 0.10 mm
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15-60
< Fig.2  Greasing contact

surfaces of bearing
caps 7 and 8 lightly
before installing

Special tools and equipment

* G 052 723 A2 Grease

Work sequence

- Before installing, lightly grease
contact surfaces on both sides of
bearing caps 7 and 8 (hatched
areas only) with grease G 052
723 A2.
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15-61

< Fig. 3 Installation position of
camshaft bearing caps

Points of bearing caps (arrow -A-) of
intyake and exhaust camshafts face
outward.

Identifications on bearing caps are
legible when read from intake side.
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Fig. 4

Note:

15-62

Valve dimensions

Valves must not be reworked. Only
lapping-in is permitted.

Valve dimensions for intake

http://ebahn.bentl eypublishers.com/vw/serviet/Display?action=Next& type=repair&id=...

valves

Dimension Short Long
intake intake
valve valve

diameter [ mm | 31.00 31.00

a

diameter | mm 5.96 5.96

b

c mm | 102.20 | 136.10

IV, £° 45 45

Valve dimensions for exhaust

valves

Dimension Short Long
exhaust | exhaust
valve valve

diameter [ mm | 27.00 27.00

a

diameter | mm 5.94 5.94

b

c mm | 102.50 | 136.40

IV, £° 45 45
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15-63
< Fig.5 Camshaft identification,
valve timing
Camshaft identification
Identification between No. 4 cyl. and
No. 5 cyl. cam pair of respective
camshaft.

Camshaft Identification
A - Exhaust 022
camshaft

101 Index
B - Intake 022
camshaft

102 Index

Valve timing at 1 mm valve lift

Valve Intake Exhaust
valve valve

Opens 2115 °
BTDC

Closes 6.5
BTDC

Opens 18.5
ATDC

Closes 2235 °
ATDC
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15-64

Fig. 6  Disassembling and
assembling control
housing

1 - Guide rail: Clipped onto control
housing

2 - Control housing:

Replaced complete with Valve
-1- for camshaft adjustment -
N205- and Camshaft
adjustment valve 1 (exhaust) -
N318-.

3 - Valve -1- for camshaft
adjustment -N205-

4 - Camshaft adjustment valve 1
(exhaust) -N318-

5 - 8 Nm: Replace (4 securing bolts)

< Fig. 7  Checking control
housing screen for
soiling

- Unclip screen -2- out from rear
side of control housing -1- and
clean if necessary.
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Valve seats, reworking

Special tools and equipment
4+ Depth gauge

+ Valve seat refacing tool

Work sequence

Note:

+ When repairing engines with leaking valves, it is

not sufficient to rework or replace valve seats
and valves. It is also necessary to check the
valve guides for wear. This is particularly
important on high mileage engines = Page 15-
91.

The valve seats should only be reworked just
enough to produce a perfect seating pattern.
The maximum permissible reworking dimension
must be calculated before reworking
commences. If the reworking dimension is
exceeded, the function of the hydraulic lifters
can no longer be guaranteed and the cylinder
head should be replaced.

- Remove camshafts = Page 15-69 .
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The maximum permissible

15-66

reworking dimension is calculated

as follows:

- Insert valve and press firmly

against seat.

Note:

If the valve is to be replaced as part
of a repair, use a new valve for the

measuring.

of cylinder head.

Minimum dimensions

- Measure distance -a- between
end of valve stem and upper edge

- Calculate max. permissible
reworking dimension from
measured distance -a- and
minimum dimension.

Short intake valve mm |31.8
Long intake valve mm |10.2
Short exhaust valve |mm |31.8
Long exhaust valve |mm |10.2

Measured distance minus minimum
dimension = Max. permissible

reworking dimension.
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15-67
Example:
Measured 10.6 | mm
distance
- 10.2 [ mm
Minimum
dimension
= | Max. perm. 0.4 |mm
rework
dimension*

") The max. permissible reworking

dimension is shown as dimension

"b" in illustrations for the reworking
of valve seats.

Reworking intake valve seat

a = Diameter 30.6 mm

b = Max. permissible reworking

dimension*
c
=0.9..1.5mm
d
= Max. diameter 35.0 mm
2
= Radius 2.0 mm
Z
= Lower edge of cylinder head
[0
=45 °valve seat angle
p
=30 °upper correction angle
¥

=60 °lower correction angle

") How to calculate the max.
permissible reworking dimension =

Page 15-66 .
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15-68
ad £ Reworking exhaust valve seat
< __ oa .
| \’Ig, a = Diameter 26.7 mm
| * B
- ~ b = Max. permissible reworking
ﬂ\
t t *,;.—, \}“/‘f , dimension*
b / C
Y Y,
> =1.2.1.7mm
%f// | = Max. diameter 29.0 mm
. o [Mes0ss7 ',
= Radius 2.0 mm
VA .
= Lower edge of cylinder head
o
=45 °valve seat angle
p
=30 ° upper correction angle
¥

=60 " lower correction angle

") How to calculate the max.
permissible reworking dimension =

Page 15-66 .
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T10068 V.ALG 1331
&"—_b q;.—:.—
V.A.G 1332
(=10 —— f —
W15-0132

15-69

Camshafts,
removing
and
installing

(with cylinder
head
installed)

Special tools
and
equipment

+ T10068
Camshaft
bar

* VAG
1331
Torque
wrench
(5...50
Nm)

* VAG
1332
Torque
wrench
(40...200
Nm)

+ AMV 174
004 01
Sealing
compound

+ AMV 188
001 02
Sealing
compound

+ G052 723
A2 Grease
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15-70

Removing
CAUTION!

When performing repair work, especially due
to the confined conditions in the engine
compartment, pay attention to the following:

+ Route all types of lines (e.g. for fuel,
hydraulics, EVAP system, coolant,
refrigerant, brake fluid and vacuum) as well
as electrical wiring so that the original
positions are restored.

+ Ensure sufficient clearance to all moving or
hot components.

Note:

All cable ties which are opened or cut open
during disassembly, must be replaced in the
same position during installation.

Remove engine cover.

Check whether a coded radio is installed. If so,
obtain anti-theft coding.

With ignition switched off disconnect battery
Ground strap.

Remove intake manifold = Page 15-16 ,
Removing and installing cylinder head cover.
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<

15-71

Disconnect 4-pin connector
(arrow) from Engine Coolant
Temperature (ECT) sensor -G62-
with Engine Coolant Temperature
(ECT) sensor -G2-.

Drain coolant = Page 19-15.

Remove coolant thermostat
housing = Page 19-6 , Parts of
cooling system, engine side.

Set crankshaft to TDC No. 1 Cyl.
marks (arrow) by turning
crankshaft on vibration damper
securing bolt in engine direction
of rotation.

Remove cylinder head cover =
Page 15-16 .
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15-72

- Remove camshaft roller chain
tensioner (arrow).

- Disconnect connections from
following components on cover:

4+ Camshaft Position (CMP)
sensor -G40- -1-,

4+ Camshaft Position (CMP)
sensor 2 -G163- -2-,

+ Valve -1- for camshaft
adjustment -N205- -3-,

+ Camshaft adjustment valve 1
-N318- -4-.

Note:

Mark connector and component
before disconnecting.

- Release and free wiring harness.
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15-73

- Remove camshaft cover = Page 15-11 ,
Removing and installing camshatft.

< - Mark roller chains before removing (e.g. \
paint, arrow pointing in direction of rotatic

Note:

Do not mark chain with a punched mark, no
similar!

- First remove exhaust camshatft timing ad;

- Remove camshaft timing adjuster togethe
camshatft roller chain from intake camsha

Note:

. Counter-support on camshatft with a 32 mm
end wrench (arrow). Camshaft bar T10068
not be installed when loosening or tightenin
camshaft timing adjuster.

- Place camshatft roller chain to side.
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=\

15-74
(IS e I TEy < - Remove control housing from
. ﬂ”‘:'ﬁ“?" H _ cylinder head (arrows).
_ f' "..-' '" “m.‘ ‘H )| - Pull control housing carefully of
o) "\_"_ i) :' E camshaft seals.

\_-‘_'.'.—L — \. 'i

N — T ¢

£ A - Intake camshaft
- First remove bearing caps 1 and
13.
- Remove bearing caps 3 and 11.
- Remove bearing cap 7.

- Loosen bearing caps 5 and 9
alternately and diagonally, and
remove.
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<

15-75

B - Exhaust camshaft

- First remove bearing caps 2 and
14.

- Remove bearing caps 4 and 12.

- Remove bearing cap 8.

- Loosen bearing caps 6 and 10
alternately and diagonally.

- Carefully remove camshafts and
place on a clean surface.

- Remove roller rocker finger
together with support elements
and place on a clean surface.

Note:

Ensure the roller rocker fingers and
the support elements are not
interchanged.

http://ebahn.bentleypublishers.com/vw/serviet/Display ?action=Next& type=repair&id=... 12/2/2005



http://ebahn.bentleypublishers.com/vw/servlet/Display?action=Next&type=repair&id

Valve gear, servicing Pégina 31 de 49

15-76

Installing

Conditions

* When camshafts are installed, No. 1 Cy
cams must point upward.

* Pistons must not be positioned at TDC.

- Insert support element in cylinder head a
roller rocker finger onto respective valve :
end / support element.

- Ensure that all roller rocker fingers -1- art
properly installed onto valve stem ends a
clipped onto respective support elements

- Oil running surfaces of camshatfts.

- Place respective camshaft carefully into
camshaft bearings in cylinder head. Obse
marks on camshafts = Page 15-63, = F
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15-77

Note:

£ Observe installation position of
bearing caps:

+ Points of bearing caps (arrow -A-
) of intake and exhaust
camshafts face outward.

+ |dentifications on bearing caps
are legible when read from intake
side.
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15-78

4 A - Intake camshaft

- Lubricate hatched contact surface
of bearing cap 7 from both sides
lightly with grease G 052 723 A2
before installation = Page 15-60 ,
= Fig. 2.

- Tighten bearing caps 5 and 9
alternately and diagonally to 5 Nm

and /g turn (45°).

- Install bearing caps 1 and 13 and
tighten to 5 Nm and /g turn (45

& )
- Install bearing cap 7 and tighten
to 5 Nm and /g turn (45°).

- Install bearing caps 3 and 11 and
tighten to 5 Nm and /g turn (45

&).
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15-79

4 B - Exhaust camshaft

- Lubricate hatched contact surface
of bearing cap 8 from both sides
lightly with grease G 052 723 A2
before installation = Page 15-60 ,
= Fig. 2.

- Tighten bearing caps 6 and 10
alternately and diagonally to 5 Nm

and /g turn (45°).

- Install bearing caps 2 and 14 and
tighten to 5 Nm and /g turn (45

& )

- Install bearing cap 8 and tighten
to 5 Nm and /g turn (45°).

- Install bearing caps 4 and 12 and
tighten to 5 Nm and /g turn (45
& )
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15-80

- Position camshatfts in cylinder head to TC
1 cylinder.

Camshaft bar T10068 must engage in bo
grooves.

Note:

If the camshaft bar cannot be engaged in th
camshafts, turn camshafts in direction of rof
past TDC No. 1 Cyl. and then back to TDC
Cyl.

- Before installing, check screen in control
housing for soiling = Page 15-64 , = Fig

- Before installing control housing, lightly It
contact surfaces in control housing for ca
seals.

- Lubricate contact surfaces of camshaft s¢
lightly and slowly push control housing o\
camshaft seals.

- Install control housing (arrows) and tighte
Nm.
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15-81

- Remove old sealing compound
from 3 mm holes in cylinder head
gasket (arrows).

Note:

When the cylinder head is installed
the holes in the cylinder head gasket
are only half visible.

The rest of the assembly is basically
in reverse order to the disassembling
sequence.

Note:

Ensure that the O-ring for sealing the
oil channel and the seal in the cover
are installed.

- Adjust valve timing = Page 15-
39.

- Install cylinder head cover and
intake manifold = Page 15-16 ,
Removing and installing cylinder
head

- Check camshaft adjustments =
Page 15-82 .
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15-82

Camshaft adjustment, checking
Function

The camshaft timing adjustment is dependent
upon load and speed. Oil pressure is directed to
the camshaft timing adjuster (mechanical
adjustment unit) by the camshatft timing
adjustment solenoid valve and the camshaft
adjuster then adjusts the camshaft.

Special tools and equipment

4+ V.A.G 1551 Scan Tool (or vehicle system tester
V.A.G 1552) with cable V.A.G 1551/3

Note:

All functions which could previously be
performed with V.A.G 1551/1552 can also be
performed with the new tester VAS 5051.
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15-83

Test conditions

< * Fuses must be OK.
8 12 16 g
— s l2luiula * Battery voltage must be at least
3 4 | 7 [0 |15 18 | 23 11.5V.
24 1] (]38 2l .
[ %[ %[ 8 % @ * All electrical consumers, e.qg.
! i’f I _i‘"” T E‘I lights and rear window defroster
| o |y a must be switched off.
2 %[ B[ o . o
™ NI OTIAD * |f the vehicle is equipped with air
. =2 conditioning, this must be
- switched off.

* Selector lever must be in
position "P" or "N" on vehicles
with an automatic transmission.

* Engine oil level OK, checking =
Page 17-8, Fig. 2

* No DTCs may be stored in the
DTC memory:

= Repair Manual, 2.8 Liter VR6 4V
Fuel Injection & Ignition, Engine
Code(s): BDF, Repair Group 01

Checking activation

- Check Valve -1- for camshaft
adjustment -N205- and Camshaft
adjuster valve 1 (exhaust) -N318-
via output Diagnostic Test Mode
(DTM):

= Repair Manual, 2.8 Liter VR6 4V
Fuel Injection & Ignition, Engine
Code(s): BDF, Repair Group 01
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Rapid data transfer

Select function XX

Basic setting

Input display group number XXX

HELP

<

15-84

If activation is OK.:

Checking function of camshaft timing
adjuster

Test conditions

* Coolant temperature must be at least 85
® C,=display group 1, display zone 2.

Test sequence

- Connect V.A.G 1551 Scan Tool (or V.A.G 1552).
Start engine and select "Address word" 01 of
engine control module. Connect Scan Tool and
select engine control module:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
01

Indicated on display

- Press keys 0 and 4 for function "Initiate basic
setting” and confirm entry with Q key.

Indicated on display

- Press keys 0, 0 and 1 for "Display group number
1" and confirm entry with Q key.
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System in basic setting 1

1 2 3

Basic setting

Input display group number XXX

System in basic setting 94

1 2

15-85

Indicated on display: (1...4 = display
zones)

Only continue with the test when:

* Coolant temperature is above 85
° C -Display zone 2-

Checking intake camshaft timing
adjustment

- Change to display group 94 as
follows:

- Press C key.
Indicated on display

- Press keys 0, 9 and 4 for "Display
group number 94" and confirm
entry with Q key.

Indicated on display: (1...3 = display
zones)

- Depress brake pedal and hold.

- Depress accelerator down to wide
open throttle position.

Engine speed will be increased by
engine control module to approx.
2300 rpm.
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15-86

- Hold brake pedal and accelerator down until
display in display zone 3 jumps from "Test OFF"
to "Test ON".

- Continue to hold brake pedal and accelerator
down until display zone 3 displays specification
"Syst. OK."..

- Release brake and accelerator pedals.

If "Syst.n.OK." appears in display zone 3:
- Press —key.

- Check DTC memory:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
01

- Read readiness code:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
01

- Generate readiness code again if DTC memory
has been erased or engine control module
separated from permanent positive supply:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
01
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15-87
If no DTC is stored in DTC memory:

- Press keys 0 and 6 for function "End output" and
confirm entry with Q key.

- Switch ignition off.

- Check Camshaft Position (CMP) sensors -G40-
and -G163- (connections may be interchanged):

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
28

- Check oil pressure = Page 17-19 , Checking oil
pressure and oil pressure switch.

- Check valve timing = Page 15-37 .

When no faults can be located:

- Replace intake camshaft timing adjuster = Page
15-69 , Removing and installing camshatft

If "Sys. OK." appears in display zone 3:
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Basic setting

Input display group number XXX

System in basic setting 96

1 2

15-88

Check exhaust camshaft timing
adjustment

- Change to display group 96 as
follows:

- Press C key.
Indicated on display

- Press keys 0, 9 and 6 for "Display
group number 96" and confirm
entry with Q key.

Indicated on display: (1...3 = display
zones)

- Depress brake pedal and hold.

- Depress accelerator down to wide
open throttle position.

Engine speed will be increased by
engine control module to approx.
2300 rpm.

- Hold brake pedal and accelerator
down until display in display zone
3 jumps from "Test OFF" to "Test
ON™".

- Continue to hold brake pedal and
accelerator down until display
zone 3 displays specification
"Syst. OK.".
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15-89

- Release brake and accelerator pedals.
If "Sys. OK." appears in display zone 3:
- Press —* key.

- Press keys 0 and 6 for function "End output" and
confirm entry with Q key.

- Switch ignition off.

If "Syst.n.OK." appears in display zone 3:
- Press —key.

- Check DTC memory:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
01

- Read readiness code:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
01

- Generate readiness code again if DTC memory
has been erased or engine control module
separated from permanent positive supply:

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
01
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15-90
If no DTC is stored in DTC memory:

- Press keys 0 and 6 for function "End output" and
confirm entry with Q key.

- Switch ignition off.

- Check Camshaft Position (CMP) sensors -G40-
and -G163- (connections may be interchanged):

= Repair Manual, 2.8 Liter VR6 4V Fuel Injection
& Ignition, Engine Code(s): BDF, Repair Group
28

- Check oil pressure = Page 17-19 , Checking oil
pressure and oil pressure switch.

- Check valve timing = Page 15-37 .

When no faults can be located:

- Replace exhaust camshaft timing adjuster =
Page 15-69 , Removing and installing camshatft
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15-91

Valve guides, checking

Special tools and equipment

< + VW 387 Universal dial gauge

VW 387 bracket
+ Dial gauge
L
/ Test sequence
.
< - Insert a new valve into guide.
Note:

The end of the valve stem must be
flush with the guide. Due to the slight
difference in stem diameters, ensure
that only an intake valve is used in
the intake guide and an exhaust
valve in the exhaust guide.

- Determine rock.

Wear limit: 0.8 mm
If rock tolerance is exceeded:

- Replace cylinder head.
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VW 5411 A

3naze

3365

W15-0148

15-92

Valve stem
seals,
replacing

(with cylinder
head
installed)

Special tools
and
equipment

+ VW
541/1A
Assembly
lever with
press
piece VW
541/6

+ 2036
Assembly
tool with
adapter
plate
2036/1

+ 3122 B
Spark plug
wrench

+ 3364
Puller

+ 3365
Installation
tool

+ T40012
Adapter
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VAG 1331

e

WH-0427

VW 5S411A VW 541/6

20361

MN15-0458

<

15-93

+ V.A.G 1331 Torque wrench
(5...50 Nm)

Removing

- Remove camshafts = Page 15-
69 .

- Remove roller rocker finger
together with support elements
and place on a clean surface.

Note:

Ensure the roller rocker fingers and
the support elements are not
interchanged.

- Remove spark plugs with spark
plug wrench 3122B.

- Set piston of corresponding
cylinder to "bottom dead center".

- Fit assembly appliance 2036 with
adapter plates 2036/1 and adjust
mountings.

- Screw adapter T40012 into
threaded hole for spark plug and
apply a continuous pressure of at
leas 6 bar

- Remove valve springs with
assembly lever VW 541/1A and
thrust piece VW 541/6.

Note:

Tight cotters can be loosened by
tapping lightly on the lever with a
hammer.
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15-94

- Pull off valve stem seals with
puller 3364.

Installing

\ ‘_j:--a,y\%\ < - Prevent damage to new valve
\ — A T — stem seals by sliding plastic
— -. = y ap
-

sleeve -A- over valve stem.

- Oil sealing lip of valve stem seal -
B- insert in fitting tool 3365 and
carefully push onto valve guide.

- Install camshafts = Page 15-69 .
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Lubrication system
components, servicing

Note:

+ When working on the engine it should be
secured to assembly stand VW 313 using
engine bracket 3269 or VW 540 and
supplementary set 540/1 B.

+ The oil level must not be above the max. mark -
danger of damage to catalytic converter! Marks
= Page 17-8, = Fig. 2.

+ If, when repairing an engine, metal shavings or
large amounts of small metal particles are
found in the engine oil, caused for example by
partial seizure of crankshaft or conrod bearings,
perform the following work sequences to
prevent consequential damage once repairs are
complete:

- - Thoroughly clean oil passages

- - Replace oil spray jets

- - Replace oil cooler

- - Replace oil filter

- - Replace oil non-return valve
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17-2

Disassembling and assembling oil filter
housing = Page 17-9.

Disassembling and assembling oil pump =
Page 17-12 .

Checking oil pressure and oil pressure
switch = Page 17-19 .

Oil system capacity
= Fluid Capacity Chart
Engine oil specifications

New VW standard (specially developed, age
resistant)

Initial filling: VW standard: 503 00 (VW TL
52 173)

Note:

In the factory the engine is filled with engine
oil according to VW standard 503 00. This
engine oil is adjusted for long service
intervals (ESI). However, you can also use
the engine oils listed below.

Use engine oils according to VW standard
500 00, 501 01 or 502 00. Multi-grade oils
corresponding to API-SJ or SL are also
acceptable.
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17-3

1-8Nm

+ Secured
to intake
manifold

2 - Dipstick

+ Oil level
must not
exceed
the max.
mark!

4+ Markings
= Fig. 2
3 - Guide tube

+ For
dipstick

+ Secured
by a bolt
to intake
manifold

4 - Cylinder
block

4+ Removing
and
installing
sealing
flange
and dual-
mass
flywheel

= Page
13-22

4+ Removing
and
installing
crankshaft

= Page
13-34

#+ Disassembling
and
assembling
piston and
conrod =

Page 13-39
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17-4

5 -0il non-
return
valve, 5
Nm

+ Observe
installation
position

+ Clean if
badly
soiled

6 -10 Nm

7 - Oil pump
drive
cover

8 - O-ring
*+ Replace

+ Lubricate
before
installing

9 - Ol pump
drive

10 Intermediate
- shaft

11 - Thrust
washer

12 -10 Nm

4+ Install with
locking
compound
D 000 600
A2
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13 - Drive shaft

+ For oil

pump
drive

14 - Oil spray
jet
+ For
crankshaft
bearings
2.7

+ For
piston
cooling

4+ Opening
pressure:
2.0 bar

4+ Removing
and
installing
= Fig. 1

+ See note

= Page
17-1

15 - Oil pump

#+ Disassembling
and
assembling =

Page 17-12

+ Coat oil
pressure
pipe with
sealing
compound
AMV 188
001 02 at
cylinder
block and
oil pump
housing

16 - 23 Nm
17 -8 Nm

* Insert with
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locking
compound
D 000 600
A2
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17-6

18 - Oil drain
plug, 30
Nm

+ Replace
if leaking

19 - Qil pan

4+ Removing
and
installing

= Page
17-15

20 -12 Nm

21 - Oil filter
housing

+ See note

= Page
17-1

#+ Disassembling
and
assembling =

Page 17-9

+ Coolant
hose
connection

diagram =

Page 19-
11
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/=

17-7

Fig.1  Removing and installing
oil spray jet

Special tools and equipment

*+ 4 mm diameter drift

+ 6 mm diameter drift

Note:

Oil spray jets are installed in main
bearings 2....7.

Removing

- Press oil spray jet out toward
bearing using a 4 mm diameter
drift.

Installing

- To install, press oil spray jet in by
hand using a 6 mm diameter drift
(arrow).
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17-8

Fig.2  Dipstick markings
1 - Max. mark
2 - Min. mark

a - Area above hatched field up to
max. mark: Do not replenish engine
oil!

b - Oil level within hatched field:
Engine oil may be replenished

C - Area from min. mark up to
hatched field: Replenish with max.
0.5 liters of engine oil!
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17-9

Oil filter
housing,
disassembling
and
assembling

1 - Sealing
plug, 10
Nm

4+ If seal is
leaking
nip open
and
replace.

2 -1.4 bar Oil
pressure
switch -
F1-, 20
Nm

+ Marking:
black

4+ If seal is
leaking
nip open
and
replace.

4+ Checking

= Page
17-19

3 - Oil filter
housing

+ With
non-
return
valve,
Opening
pressure:
0.05 bar

4 - O-ring
+ Replace

+ Lubricate
before
installing
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5-0il
cooler

* Ensure
clearance to
adjacent
components

+ Coat
contact
area
outside
seal with
sealing
compound
AMV 188
001 02

+ See
Note
=
Page

7-1

8

+ Coolant
hose
connection
diagram =

Page 19-
11

6 - Seal
+ Replace

+ Lubricate
before
installing

7 - Oil
cooler
cover,
25 Nm

8 - O-ring
+ Replace

+ Lubricate
before
installing

+
Insert

into oil
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9-23 Nm

10 - Qil filter
element

+ Observe
change
intervals

+ See
Note
=
Page

7-1

e

11 - Oll
filter
lower
part, 25
Nm

+ Drain
before
removing

+ With by-
pass
valve,
Opening
pressure:

& 12 2.50 bar
o

drain

plug,
10 Nm
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Oil pump,
disassembling
and
assembling

1 - Drive
shaft

+ For oil

pump
drive

2 - Oil pump
housing

3-23 Nm
4 - Gears

4+ Checking
backlash

= Fig. 1

+ Checking
axial
clearance
= Fig. 2

5-0Oil pump
cover with
pressure
relief
valve

+ Clean
strainer
if soiled

4+ Opening
pressure:
5.3..5.7
bar

6 - 8 Nm

+ Insert with
locking
compound
D 000 600
A2
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17-13

7 - Oil
pressure
pipe

+ Coat

cylinder
block and
oil pump
housing
with
sealing
compound
AMV 188
001 02

8-8Nm

9 - Seal

+ Replace
if
damaged
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17-14
=4 . . .

Fig.1  Checking oil pump

backlash
Special tools and equipment
+ Feeler gauge
Wear limit: 0.20 mm

<

Fig.2  Checking oil pump axial
clearance

Special tools and equipment

4+ Straight edge
+ Feeler gauge

Wear limit: 0.10 mm
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17-15

Oil pan, removing and installing

Special tools and equipment

+ VAG 1331 Torque wrench (5...50 Nm)

4+ D 176 404 A2 Silicone sealing compound
+ Hand drill with plastic brush attachment
+ Flat scraper

+ Protective goggles

Removing

- Remove center, left and right insulation trays:

= Repair Manual, Body Exterior, Repair Group
50

- Unscrew bracket for Secondary Air Injection
(AIR) pump motor -V101- from oil pan and from
cylinder block = Page 26-26 , item - 17 -.

- Drain engine oil.
Note:

Observe waste disposal regulations!

- Remove oil pan.
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17-16

- If necessary loosen oil pan with light blow
rubber mallet.

- Remove sealant residue from cylinder blc
a flat scraper.

- Remove sealant residue from pan with a
brush, e.g. a hand drill with a plastic brus
attachment (wear protective goggles).

- Clean sealing surfaces. They must be fre
and grease.

Installing

Note:

+ Note the expiration date of the sealing
compound.

+ Oil pan must be installed within 5 minute
applying silicone sealing compound.
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17-17

- Cut off tube nozzle at front
marking (nozzle approx. 3 mm
diameter).

- Apply silicone sealing compound,
as shown, to clean oil pan sealing
surface. Sealing compound bead
must be:

+ 2.3 mm thick,

+ and run on inside of bolt holes
(arrows).

Note:

The sealing compound bead must
not be thicker, otherwise excess
sealing compound will enter the oil
pan and may block the oil suction
pipe strainer.
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ATT-0041

17-18

Apply silicone sealing compound
bead as illustrated to clean
sealing surface of oil pan.

Install oil pan immediately and
tighten all pan bolts lightly.

Tighten oil pan bolts to 12 Nm.

Tighten bolts for
pan/transmissionto 45 Nm.

Tighten bracket for secondary air
pump motor:

Securing bolts to oil pan: 8 Nm

Securing bolts to cylinder block:
20 Nm

Note:

The sealing compound must be
allowed to cure for approx. 30
minutes after installing the oil pan.
After this time the engine may be
filled with engine oil.

The rest of the assembly is basically
in reverse order to the disassembling
sequence.
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Oil

V.A.G 1342114 pressure
and oil
pressure
switch,
checking

V.ALG 1342

Special tools
and
equipment

*+ VAG 1342
Oil
pressure
tester

* VAG
1342/14
Adapter

+ VAG 1527
B Diode
test lamp

+ VAG 1594
A Adapter
set

V.AG1527T B

<
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17-20

Test conditions

* Engine oil level OK, checking = Page
17-8, = Fig. 2 .

* Engine oil temperature at least 80 “C
(coolant fan must have run once).

* Selector lever must be in position "P" or
"N" on vehicles with an automatic
transmission.

Note:

Functional check and servicing the optical
and acoustic oil pressure warning:

= Electrical Wiring Diagrams,
Troubleshooting & Component Locations

Checking oil pressure switch

- Remove center, left and right insulation
trays:

= Repair Manual, Body Exterior, Repair
Group 50

- Remove front bumper:

= Repair Manual, Body Exterior, Repair
Group 63

- Bring lock carrier into service position:

= Repair Manual, Body Exterior, Repair
Group 50
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< - Remove Oil pressure switch -F1-
and screw into tester.

- Screw tester VAG 1342 with
adapter VAG 1342/14 into oil filter
bracket instead of oil pressure

switch.
V.A.G 1342/14 Note:
;h@ Observe installation position of

adapter: The tapered connecting
socket of the adapter is screwed to
the pressure hose of the tester.

- Connect brown wire of tester to
Ground (-).

- Connect diode test lamp VAG
1527 B to battery positive (+) and
oil pressure switch using adapter
cables from VAG 1594 A.

LED must not light up.
If the LED lights up:

- Replace Oil pressure switch -F1-
= Page 17-9 , item - 2 -.

If the LED does not light up:

- Start engine and run at idling
speed. At 1.2...1.6 bar LED must
light up; otherwise replace Oll
pressure switch -F1- = Page 17-
9,item-2 -.
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17-22
Checking oil pressure
- Check oil pressure at different revolutions:

2,000 rpm: 3.0...5.5 bar

above 2,000 rpm: maximum 7.0 bar.

If the specifications are not attained:

- Repair mechanical damage, e.g. bearing
damage.

At higher engine speeds oil pressure must not
exceed 7.0 bar.

If the specification is exceeded:

- Check oil galleries.

- Replace oil pump if necessary = Page 17-12 ,
Disassembling and assembling oil pump.
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Pégina 1 de 43

19-1

Cooling system componen
servicing

CAUTION!

When performing repair work, especially
to the confined conditions in the engine
compartment, pay attention to the follow

+ Route all types of lines (e.g. for fuel,
hydraulics, EVAP system, coolant,
refrigerant, brake fluid and vacuum) as
as electrical wiring so that the original
positions are restored.

+ Make sure sufficient clearance to all m
or hot components.

Note:

+ When the engine is warm the cooling sy
under pressure. If necessary release pre
before commencing repair work.

#+ Hoses are secured with spring-type clips
cases of repair only use spring-type clip:

4+ Assembly tool VAS 5024 or hose clip pli
VAG 1921 are recommended for installir

spring-type clips.

+ When installing coolant hoses route stre
so that they do not come into contact wit
components (observe markings on coole
connection and hose).
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19-2

Perform cooling system leakage test with
cooling system tester VAG 1274 and
adapters VAG 1274/8 and VAG 1274/9.

Parts of cooling system, body side = Page
19-3.

Parts of cooling system, engine side =
Page 19-6 .

Coolant hose connection diagram = Page
19-11

Disassembling and assembling coolant
thermostat housing = Page = Page 19-
13.

Draining and filling coolant = Page 19-15 .

Coolant mixing ratios = Page 19-15,
Draining and filling coolant.
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19-3

Components
of cooling
system,
body side

1 - Radiator

4+ Removing
and
installing

= Page
19-22

+ After
replacement
also replace
entire
coolant

2 - 0O-ring

+ Replace
if
damaged

3 - Upper
coolant
hose

+ Secured
to
radiator
with a
quick
release
coupling

+ Check
seated
securely

+ Coolant
hose
connection
diagram =

Page 19-
11

4 -15 Nm
5 - Bracket

+ For
radiator
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+ Observe
installation
position

6 - Washer
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19-4

7 - Air
ducting

8-5Nm

9 - Retaining
clip

+ Check
for
secure
seating

10 - Right
coolant
fan -
V35-

4+ Checking

= Page
19-31

4+ Removing
and
installing
= Page
19-22

11 - Coolant
fan -V7-

4+ Checking

= Page
19-31

4+ Removing
and
installing

= Page
19-22

12_ Connector

+ For
Right
coolant
fan -
V35-

1? Connector

+ For
Coolant

12/2/2005
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fan -
\V7-
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14 - Lower
coolant
hose

+ Secured
to
radiator
with a
quick
release
coupling

+ Check
seated
securely

+ Coolant
hose
connection
diagram =

Page 19-
11

15 - Connector

+ For
Coolant
Fan
Control
(FC)
Thermal

switch -

F18-

16 - Coolant
Fan
Control
(FC)
Thermal
switch -
F18-, 35
Nm

+ For
electric
fan

4+ Switching
temperatures:

1st speed

On:
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92...97
“C, Off:
84..91

2nd.
speed -

On:
99...105
“C, Off:
91...98
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19-6

Components
of cooling
system,
engine side

1 - Coolant

pipe
+ Secured

to
exhaust
gas
manifold
together
with
heat
shield

2-10 Nm

3 -To heat
exchanger

+ Coolant
hose
connection
diagram =

Page 19-
11

exchanger

+ Coolant
hose
connection
diagram =

Page 19-
11

5 - Throttle
valve
control
module
-J338-

+ Heated
by
coolant

4+ Removing
and
installing:
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= Repair
Manual, 2.8
Liter VR6 4V
Fuel Injection &
lgnition, Engine
Code(s): BDF,
Repair Group
24
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6 - Cable
guide

+ For
coolant
hoses
and
wiring
harness

7 -8 Nm

8 - Upper
coolant
hose

4+ Totop
off
radiator

+ Check
for
secure
seating

+ Coolant
hose
connection
diagram =

Page 19-
11

9 - Bracket

+ For
wiring
harness

10 - Lower

coolant
hose

+ From
bottom
of
radiator

+ Check
for
secure
seating

+
Coolant

hose
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