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WARNING—Important Safety Notice

Do not use this manual unless you are familiar with basic automotive repair procedures and safe workshop practices. This manual illustrates the
workshop procedures required for most service work; it is not a substitute for full and up-to-date information from the vehicle manufacturer or for
proper training as an automotive technician. Note that it is not possible for us to anticipate all of the ways or conditions under which vehicles may
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way to an occurrence which might cause you injury, damage your car, or result in an unsafe repair. If you have doubts for these or other reasons
about your ability to perform safe repair work on your car, have the work done at an authorized Volkswagen dealer or other qualified shop.

Part numbers listed in this manual are for identification purposes only, not for ordering. Always check with your authorized Volkswagen dealer to
verify part numbers and availability before beginning service work that may require new parts.

Before attempting any work on your Volkswagen, read the WARNINGS and CAUTIONS on page vii, and any WARNING or CAUTION that
accompanies a procedure in the service manual. Review the WARNINGS and CAUTIONS on page vii each time you prepare to work on your
Volkswagen.

Special tools required to perform certain service operations are identified in the manual and are recommended for use. Use of tools other than those |
recommended in this service manual may be detrimental to the car’s safe operation as well as the safety of the person servicing the car. ‘

Copies of this manual may be purchased from authorized Volkswagen dealers, from selected booksellers and automotive accessories
and parts dealers, or directly from the publisher by mail.
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Foreword and Disclaimer

Service to Volkswagen owners is a top priority of the Volkswagen organization and has always
included the continuing development and introduction of new and expanded services. In line with
this purpose, Robert Bentley, Inc., in cooperation with Volkswagen of America, Inc., has
introduced this Volkswagen Jetta, Golf, GTI Service Manual.

This manual covers Volkswagen Jettas, Golfs, and GTls for the model years 1999 through mid-
2005 based on Volkswagen’s A4 platform. Please see the Vehicle ldentification & VIN decoder
remarks on the following page for more information. This manual was created specifically to cover
only those models built for sale in the United States and Canada.

For the Volkswagen owner with basic mechanical skills and for independent auto service
professionals, this manual includes the specifications and procedures that were available in an
authorized Volkswagen dealer service department as this manual went to press. The Volkswagen
owner with no intention of working on his or her car will find that owning and referring to this manual
will make it possible to be better informed and to more knowledgeably discuss repairs with a
professional automotive technician.

The Volkswagen owner intending to do maintenance and repair should have screwdrivers, a set
of metric wrenches and sockets, and metric hex wrenches, since these basic hand tools are
needed for most of the work described in this manual. Most procedures will also require a torque
wrench to ensure that fasteners are tightened properly and in accordance with specifications. In
some cases, the text refers to special tools that are recommended or required to accomplish
adjustments or repairs. These tools are usually identified by their Volkswagen special tool number
and illustrated.

Disclaimer

We have endeavored to insure the accuracy of the information in this manual. When the vast array
of data presented in the manual is taken into account, however, no claim to infallibility can be
made. We therefore cannot be responsible for the result of any errors that may have crept into the
text. Please also read the Important Safety Notice on the copyright page at the beginning of this
book.

A thorough pre-reading of each procedure, and the WARNINGS and CAUTIONS at the front of
the book and those that accompany the procedure is essential. Reading a procedure before
beginning work will help you determine in advance the need for specific skills, identify hazards,
prepare for appropriate capture and handling of hazardous materials, and the need for particular
tools and replacement parts such as gaskets.

Bentley Publishers encourages comments from the readers of this manual with regard to errors,
and/or suggestions for improvement of our product. These communications have been and will be
carefully considered in the preparation of this and other manuals. If you identify inconsistencies in
the manual, you may have found an error. Please contact the publisher and we will endeavor to
post applicable corrections on our website. Posted corrections (errata) should be reviewed before
beginning work. Please see the following web address:

http://www.BentleyPublishers.com/errata/

Volkswagen offers extensive warranties, especially on components of the fuel delivery and
emission control systems. Therefore, before deciding to repair a Volkswagen that may be covered
wholly or in part by any warranties issued by Volkswagen of America, Inc., consult your authorized
Volkswagen dealer. You may find that the dealer can make the repair either free or at minimum
cost. Regardless of its age, or whether it is under warranty, your Volkswagen is both an easy car
to service and an easy car to get serviced. So if at any time a repair is needed that you feel is too
difficult to do yourself, a trained Volkswagen technician is ready to do the job for you.

Bentley Publishers
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Vehicle Identification & VIN Decoder

Some of the information in this manual applies only to cars of a particular model year or range of
years. For example, “1999 m.y.” refers to the 1999 model year. The model year does not
necessarily match the calendar year in which the car was manufactured or sold. To be sure of the
model year of a particular car, check the vehicle identification number (VIN) on the car. Technical
changes made in production within a model year are identified in this manual by listing the VIN for
the first car produced with this change.

The VIN is a unique sequence of 17 characters assigned by Volkswagen to identify each individual
car. WWWDE21JXYW671801 is an example. Each of the 17 letters and numbers indicates certain
facts about the car and its manufacture. VINs used to distinguish information in this manual may
refer only to the last eleven digits—the characters 1JXYW671801 in the example above.

Your Volkswagen’s VIN can be found on a plate mounted on the top of the instrument panel, on
the driver's side where the number can be seen through the windshield. The 10th character is the
model year code. The letters “”, “O”, “Q” and “U” are not used for model year designation, for
example, “X” for 1999 m.y., “Y” for 2000 m.y., “1” for 2001, “2” for 2002 m.y., etc. This manual
covers Volkswagen Jettas, Golfs, and GTls for the model years 1999 through mid-2005. The table
below explains some of the various codes in the VIN numbers of models covered by this manual.

posiion 1 2 3 4 56 7 8 9 1011121314151617 1234567 8 91011121314151617

Jetta: [ [ [ T [ [ oM Tofolofefof] o [ T TT TeIM i T Telelelelele]
Gott: | [ [ | [ I Il LI fofofefofol] o [ I I LI IHoT T Jele]efele]e

Position | Description Decoding Information
1 Country of origin

Mexico
Germany
Brazil

Manufacturer
Vehicle Type

Volkswagen

§<©§CO

Passenger Car

Series Varies with model year
Engine See BentleyPublishers.com for more
Restraint system information

©
<

Jetta sedan
Golf, GTI, Jetta Wagon, R32

Check Digit 0-9 or X, calculated by NHTSA

Model Year 1999
2000
2001
2002
2003
2004
2005

Curitiba, Brazil
Hannover, Germany
Dresden, Germany
Puebla, Mexico
Bratislava, Slovakia
Mosel, Germany
Emden, Germany
Wolfsburg, Germany

Model

—_
[

Ol N[l M| WD

—_
o

11 Assembly Plant

SMTVOZOIH|(ORON = <X

12-17 Serial Number Sequential production number of the
specific vehicle




Please read these WARNINGS and CAUTIONS
before proceeding with maintenance and repair work.

WARNING—

® Read the Important Safety Notice on the copyright page at the
beginning of the book.

® Some repairs may be beyond your capability. If you lack the
skills, tools and equipment, or a suitable workplace for any proce-
dure described in this manual, we suggest you leave such repairs
to an authorized Volkswagen dealer service department, or other
qualified shop.

® A thorough pre-reading of each procedure, and the
WARNINGS and CAUTIONS that accompany the procedure
is essential. Posted corrections (errata) should also be
reviewed  before  beginning work. Please see
www.BentleyPublishers.com/errata/.

@ Volkswagen is constantly improving its cars. Sometimes these
changes, both in parts and specifications, are made applicable to
earlier models. Therefore, before starting any major jobs or repairs
to components on which passenger safety may depend, consult
your authorized Volkswagen dealer about Technical Bulletins that
may have been issued.

® Do not re-use any fasteners that are worn or deformed in normal
use. Many fasteners are designed to be used only once and
become unreliable and may fail when used a second time. This
includes, but is not limited to, nuts, bolts, washers, self-locking nuts
or bolts, circlips and cotter pins. Always replace these fasteners
with new parts.

® Never work under a lifted car unless it is solidly supported on
stands designed for the purpose. Do not support a car on cinder
blocks, hollow tiles or other props that may crumble under contin-
uous load. Never work under a car that is supported solely by a
jack. Never work under the car while the engine is running.

@ If you are going to work under a car on the ground, make sure
that the ground is level. Block the wheels to keep the car from roll-
ing. Disconnect the battery negative (-) terminal (Ground strap) to
prevent others from starting the car while you are under it.

@ Never run the engine unless the work area is well ventilated.
Carbon monoxide kills.

@ Finger rings, bracelets and other jewelry should be removed so
that they cannot cause electrical shorts, get caught in running
machinery, or be crushed by heavy parts.

@ Tie long hair behind your head. Do not wear a necktie, a scarf,
loose clothing, or a necklace when you work near machine tools or
running engines. If your hair, clothing, or jewelry were to get caught
in the machinery, severe injury could result.

@ Do not attempt to work on your car if you do not feel well. You
increase the danger of injury to yourself and others if you are
tired, upset or have taken medication or any other substance that
may keep you from being fully alert.

@ llluminate your work area adequately but safely. Use a portable
safety light for working inside or under the car. Make sure the bulb
is enclosed by a wire cage. The hot filament of an accidentally bro-
ken bulb can ignite spilled fuel or oil.

® Catch draining fuel, oil, or brake fluid in suitable containers. Do
not use food or beverage containers that might mislead someone
into drinking from them. Store flammabile fluids away from fire haz-
ards. Wipe up spills at once, but do not store the oily rags, which
can ignite and burn spontaneously.

® Always observe good workshop practices. Wear goggles when
you operate machine tools or work with battery acid. Gloves or
other protective clothing should be worn whenever the job requires
working with harmful substances.

@ Friction materials such as brake or clutch discs may contain
asbestos fibers. Do not create dust by grinding, sanding, or by
cleaning with compressed air. Avoid breathing asbestos fibers and
asbestos dust. Breathing asbestos can cause serious diseases
such as asbestosis or cancer, and may result in death.

@ Disconnect the battery negative (-) terminal (ground strap)
whenever you work on the fuel system or the electrical system. Do
not smoke or work near heaters or other fire hazards. Keep an
approved fire extinguisher handy.

@ Batteries give off explosive hydrogen gas during charging.
Keep sparks, lighted matches and open flame away from the top
of the battery. If hydrogen gas escaping from the cap vents is
ignited, it will ignite gas trapped in the cells and cause the battery
to explode.

@ Connect and disconnect battery cables, jumper cables or a bat-
tery charger only with the ignition switched off, to prevent sparks.
Do not disconnect the battery while the engine is running.

® Do not quick-charge the battery (for boost starting) for longer
than one minute. Wait at least one minute before boosting the bat-
tery a second time.

@ Do not allow battery charging voltage to exceed 16.5 volts. If the
battery begins producing gas or boiling violently, reduce the charg-
ing rate. Boosting a sulfated battery at a high charging rate can
cause an explosion.

@ The air-conditioning system is filled with chemical refrigerant,
which is hazardous. The A/C system should be serviced only by
trained technicians using approved refrigerant recovery/recycling
equipment, trained in related safety precautions, and familiar with
regulations governing the discharging and disposal of automotive
chemical refrigerants.

@ Do not expose any part of the A/C system to high temperatures
such as open flame. Excessive heat will increase system pressure
and may cause the system to burst.

® Some aerosol tire inflators are highly flammable. Be extremely
cautious when repairing a tire that may have been inflated using
an aerosol tire inflator. Keep sparks, open flame or other sources
of ignition away from the tire repair area. Inflate and deflate the tire
at least four times before breaking the bead from the rim. Com-
pletely remove the tire from the rim before attempting any repair.

® Most cars covered by this manual are equipped with a supple-
mental restraint system (SRS), that automatically deploys an
airbag in the event of a frontal impact. The airbag is inflated by an
explosive device. Handled improperly or without adequate safe-
guards, it can be accidently activated and cause serious injury.

@ To prevent personal injury or airbag system failure, only factory
trained Volkswagen service technicians should test, disas-
semble or service the airbag system.

continued on next page
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Please read these WARNINGS and CAUTIONS
before proceeding with maintenance and repair work.

WARNING (continued) —

@ Disconnect the power supply before working on the airbag sys-
tem, or when doing repairs that require removing airbag system
components. Disconnect the battery negative () terminal and
cover the battery.

® On airbag-equipped cars, never apply stickers or any other type
of covering on the steering wheel. Do not let chemical cleaners, oil
or grease come into contact with vinyl covering of the airbag unit.

@ Never open or otherwise attempt to repair airbag system parts.
Always use new parts. Never leave airbag parts or the partially dis-
assembled airbag system unattended.

® Never use a test light to conduct electrical tests on the airbag
system. The system must only be tested by trained Volkswagen
Service technicians using the Volkswagen VAG 1551/1552 Scan
Tool (ST) or an approved equivalent. The airbag unit must never
be electrically tested while it is not installed in the car.

CAUTION—

@ If you lack the skills, tools and equipment, or a suitable work-
shop for any procedure described in this manual, we suggest you
leave such repairs to an authorized Volkswagen dealer or other
qualified shop. We especially urge you to consult an authorized
Volkswagen dealer before beginning repairs on any car that may
still be covered wholly or in part by any of the extensive warranties
issued by Volkswagen of America.

® Volkswagen offers extensive warranties, especially on compo-
nents of fuel delivery and emission control systems. Therefore,
before deciding to repair a Volkswagen that may still be covered
wholly or in part by any warranties issued by Volkswagen United
States, Inc., consult your authorized Volkswagen dealer. You may
find that he can make the repair for free, or at minimal cost.

@ Volkswagen part numbers listed in this manual are for identifica-
tion purposes only, not for ordering. Always check with your
authorized Volkswagen dealer to verify part numbers and availabil-
ity before beginning service work that may require new parts.

@ Before starting a job, make certain that you have all the neces-
sary tools and parts on hand. Read all the instructions thoroughly,
do not attempt shortcuts. Use tools appropriate to the work and
use only replacement parts meeting Volkswagen specifications.
Makeshift tools, parts and procedures will not make good repairs.

@ Use pneumatic and electric tools only to loosen threaded parts
and fasteners. Never use these tools to tighten fasteners, espe-
cially on light alloy parts. Always use a torque wrench to tighten
fasteners to the tightening torque specification listed.

viii

® Do not expose the airbag unit to temperatures above 194°F
(90°C), even for brief periods. Keep clear of heat sources such as
hot plates, soldering irons, heat lamps and welding equipment.

® When driving or riding in an airbag-equipped vehicle, never hold
test equipment in your hands or lap while the vehicle is in motion.
Objects between you and the airbag can increase the risk of injury
in an accident.

® Greases, lubricants and other automotive chemicals contain toxic
substances, many of which are absorbed directly through the skin.
Read manufacturer’s instructions and warnings carefully. Use hand
and eye protection. Avoid direct skin contact.

@ Be mindful of the environment and ecology. Before you drain the
crankcase, find out the proper way to dispose of the oil. Do not
pour oil onto the ground, down a drain, or into a stream, pond or
lake. Consult local ordinances that govern the disposal of wastes.

® On cars equipped with anti-theft radios, make sure you know the
correct radio activation code before disconnecting the battery or
removing the radio. If the wrong code is entered into the radio
when power is restored, that radio may lock up and be rendered
inoperable, even if the correct code is then entered.

@ Connect and disconnect a battery charger only with the battery
charger switched off.

@ Do not quick-charge the battery (for boost starting) for longer
than one minute. Wait at least one minute before boosting the bat-
tery a second time.

@ Sealed or “maintenance free” batteries should be slow-charged
only, at an amperage rate that is approximately 10% of the bat-
tery’s ampere-hour (Ah) rating.

® Do not allow battery charging voltage to exceed 16.5 volts. If the
battery begins producing gas or boiling violently, reduce the charg-
ing rate. Boosting a sulfated battery at a high charging rate can
cause an explosion.
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Golf, GTl and Jetta
Product Familiarization
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INTRODUCTION

The information included in this appendix is based on intro-
ductory and preliminary sales information for A4 Golf, GTlI,
and Jetta vehicles sold in the USA/Canada. The content pro-
vided is intended to serve a product familiarization guide.
Note that the information given here is subject to change and
should be used as a general reference only.

WARNING —

Always check the Volkswagen Worldwide Repair In-
formation System or the publisher's website at
www.bentleypublishers.com for information that
may supersede any information included in this sec-
tion.

8927-047

INTRODUCTION
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PRODUCT OVERVIEW

PRobuCcT OVERVIEW

The fourth generation of the Golf and Jetta, known as the A4
platform, was introduced in 1999. When introduced, three
trim levels were offered (GL, GLS, and GLX). The Jetta was
available in GL, GLS, and GLX trim levels, first as a 4-door
sedan, and beginning in the 2001, as a wagon. The Golf was
available as both 2- and 4-door hatchbacks, in GL and GLS
trim levels. GTI models were only available as 2-door hatch-
backs (GLS, GLX models).

External badging was not used to identify the different mod-
els. The engine versions were however displayed on the
rear of the vehicles. Available engines are listed below.

All models feature chrome accents and soft-textured painted
surfaces. The rear seat has a one third/two third split with a
center seat head rest and shoulder belt. Side airbags for the
front seats are also standard equipment for all models.

8927-049

The only individual option available during the model’s intro-
duction was the CD changer. All models are pre-wired for
dealer installation.

Additional optional equipment became available throughout
the production span of the A4 vehicles. Late model high-tech
options included ESP (Electronic Stabilization Program),
Tiptronic 5-speed automatic transmission, 6-speed manual
transmission, ASR (Anti Slip Regulation), Volkswagen
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PRODUCT OVERVIEW

GTI and Jetta GLX models standard
equipment (1999 model introduction)

* All GLS level equipment

* 2.8 liter VR6 engine

¢ 16 inch 5 spoke alloy wheels

¢ Anti-theft wheel locks

¢ Partial leather interior trim

* 3-spoke leather wrapped steering wheel
* Power sunroof

* Cold weather package

* Rear sunshade (Jetta only)

* Climatronic (automatic climate control system)
¢ Rain sensor for windshield wipers

e Trip computer

* Foglights

¢ Sport suspension

e Auto-dimming rear view mirror

* Traction control
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8927-318

Telematics by OnStar, and Sport suspension with 18-inch
alloy wheel and 225/40R18Y tires.

For 1999, a Luxury Package was available on the GLS mod-
els, which included a sunroof and 15” alloy wheels. A Leather
Package was also available which contained partial leather
interior trim, leather wrapped steering wheel, shift knob and
parking brake handle. Heated seats and windshield washer
nozzles were included with the Leather Package. Vehicles
pictured represent several different model years.

Golf and Jetta GL standard equipment
(1999 model introduction)

* 2.0L 4-cylinder 115hp (gasoline)

* Optional 1.9L 4-cylinder 90hp (TDI) (diesel)
* Blue/red instrumentation

* Side turn signal lights

* Soft-texture painted interior panels

¢ Chrome interior accents

¢ Dual front and side airbags

* ABS with 4-wheel disc brakes

* 3 rear shoulder belts and 3 head rests

* Remote side mirrors

* Stereo/radio cassette

* Air conditioning

* Anti-theft alarm

* Remote power locks

* Power windows

* Tilt/telescopic adjustable steering wheel
* 15” steel wheels

¢ Full size spare tire on steel rim

* Roof antenna (amplified)

Golf, GTl and Jetta GLS models standard
equipment (1999 model introduction)

* All GL level equipment

* Optional 2.8L VR6 engine (Jetta only)
* Cruise control

* Heated power side mirrors

* Front center arm rest

PRODUCT OVERVIEW
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Feature Overview

Instrument cluster illumination Front seat side airbags

8927-008

New headlight design, Golf Power windows

8927-009

New headlight design, Jetta VR6 engine

8927-194

PRODUCT OVERVIEW
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Golf Dimensions

Golf

8927-047a

Golf (1999)
e QOverall height (A) ............ 56.7 in. (1439 mm)
* Track (B)
Front........ ... ... ... .... 59.6 in. (1513 mm)
Rear ....... ... ... ... ..... 58.8 in. (1494 mm)
e Overall width (C) ... .......... 68.3 in. (1735 mm)
*Wheelbase (D) .............. 98.9in. (2513 mm)
*Overalllength(E) ........... 163.3 in. (4149 mm)
eGroundclearance .. ............ 4.8in. (122 mm)
eTurningcircle. ................ 35.8in. (10.9 mm)
e Curb weight
5-speedmanual .......... ... ... ... .. ... NA
4-speedautomatic . ........... ... ... ..., NA

* Passengervolume .............
eTrunkvolume. . .................
e Seatingcapacity . ...............

87.0 ft3 (2.5 m3)
17.6 ft3 (0.5 m3)
......... Five

8927-046a

PRODUCT OVERVIEW
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8927-310a

Jetta Dimensions

Jetta, sedan (1999)

* Overall height (A) .. .......... 56.9 in. (1446 mm)
* Track (B)

Front . ... ... ... .. ... . ... 59.6 in. (1513 mm)

Rear ........ ... ... ... ..... 58.8 in. (1494 mm)
eQverallwidth (C)............. 68.3 in. (1735 mm)
*Wheelbase (D) .............. 98.9in. (2513 mm)
*Qveralllength(E) ........... 172.3 in. (4376 mm)
eGroundclearance.............. 4.8in. (122 mm)
eTurningcircle. ................ 35.8in. (10.9 mm)
¢ Curb weight

5-speedmanual ................ 2853 (1279 kg)

4-speed automatic . ............. 2902 (1301 kg)
* Passengervolume ............. 88.0 ft3 (2.5 m%)
e Trunk volume. .. ... .. 13 ft3 (0.4 m%)
e Seatingcapacity ... ....... . i Five

8927-319a

ENGINE AND TRANSAXLE

Multiple engine and transaxle configurations were used in
the 1999 through 2005 A4 cars.

Engines ranged from the economical 90 hp 1.9 liter TDI en-
gine to the high-performance 240 hp 3.2 liter R32 engine.

Manual transaxles were offered in 5 and 6-speed versions.
Electronically-controlled automatics were available in 4-
speed and 5-speed with Tiptronic.

Engines

Five engine displacements with a total of 13 engine code vari-
ants were used throughout the platform’s production span.

Engine Applications

* 1.8L 4-cylinder turbo gasoline (AWD, AWW, AWP)

* 1.9L 4-cylinder turbo diesel (ALH)

¢ 1.9L 4-cylinder PD turbo diesel (BEW)

¢ 2.0L 4-cylinder gasoline (AEG, AVH, AZG, BBW, BEV)
* 2.8L 6-cylinder gasoline (AFP, BDF)

* 3.2L 6-cylinder gasoline (BJS)

ENGINE AND TRANSAXLE
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0024556

0024304

ENGINE AND TRANSAXLE

< 1.8L 4-cylinder turbo gasoline engine was introduced in
2000 with 150 hp and later increased to 180hp for 2004. It
was first available in GLS models.

4 1.9L TDI Diesel engine (PD TDI engine shown). New TDI
PD engine (“pumpe diise” or pump injector) was introduced
in 2004.

< 2.0L gasoline engine was the base 4-cylinder engine, pro-
ducing 115 hp.
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0024703

8927-088

4 A 2.8L 6-cylinder (VR6) engine is used in the 6-cylinder GTI
GLX and in Jetta GLS and GLX models. It was produced in
12-valve and 24-valve versions. The 200 hp 24-valve VR6
was available from model year 2001 (engine code BDF).
The VR6 was discontinued in the Jetta for 2005.

4 3.2L 15-degree V6 four-valve 240 hp engine was only avail-
able in the Golf R32 model.

Transaxles

4 Two cable-shifted manual transmissions were offered, a 5-
speed and a 6-speed. The six speed was introduced in 2002
as an available option on some models and standard on the
some of the higher performance models. See 34 Manual
Transmission for additional information.

ENGINE AND TRANSAXLE
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8927-093

< Two automatic transmissions were offered. On early cars

the 4-speed was the only available choice. In 2002, the 5-
speed Tiptronic automatic transmission with manual-shift
mode was offered as an option on 1.8T models. Both the 4-
speed and the 5-speed units are electro-hydraulically con-
trolled and feature adaptive programming and On-Board Di-
agnostic (OBD) capabilities. See 37 Automatic
Transmission for additional information.

SUSPENSION AND BRAKES

Transaxle Applications
* Automatic transaxles

OIM. . 4-speed automatic

09A ... ......... 5-speed automatic with Tiptronic
* Manual transaxles

02J ..o 5-speed manual

02M. .. 6-speed manual

02Y . ... 6-speed manual (4MOTION)

SUSPENSION AND BRAKES

The layout of the A4’s running gear has influenced genera-
tions of compact class cars since the series was launched
in1999.

Its MacPherson struts and lower wishbones on the front axle
make it one of the most highly regarded axle systems on the
market. The rear suspension is a torsion beam and trailing
arm design with built in stabilizer bar. It is designed to maxi-
mize available interior room.

This suspension package results in maximum steering pre-
cision and clearly defined handling with excellent cornering
stability.
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Front and rear suspension

Front Suspension

Strut Mounting

Stabilizer Bar Five bolt

wheels

Stabilizer Bar link Control Arm

Wheel Bearing Housing

8927-098
Rear Suspension
o
Gasfilled ]
shocks ———
Separate coil
springs
Axle beam
mounts to body
8927-105

SUSPENSION AND BRAKES
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Brakes, mechanical

Golf, Jetta, and GTI models are equipped with 4-wheel disc
brakes.

< The rear brake caliper housing are made of aluminum for re-
duced unsprung weight.

8927-113

ABS (Anti-lock Brake System)

ABS is standard equipment on all Jetta, Golf, and GTls.

ABS (Anti-lock braking)

ABS Hydraulic Unit
ABS Control Module

Front disc brakes

8927-118

SUSPENSION AND BRAKES



GoOLF, GTI AND JETTA PRODUCT FAMILIARIZATION 00-13

EDL (Electronic Differential Lock)

EDL is a low speed traction control system that utilizes the
ABS to apply brake pressure to a slipping wheel during ac-
celeration. EDL is enabled at speeds of up to 24 miles per
hour. EDL was standard equipment on models equipped
with high output engines.

4 When the driving wheels experience unequal traction and the
wheel with the least amount of traction spins, the ABS wheel
speed sensor picks up the difference in wheel speed. The
ABS control module responds by applying brake pressure to
the spinning wheel which transfers the driving torque to the op-
posite wheel.

ESP (Electronic Stability Program)

The ESP (Electronic Stability Program) is one of the vehi-
cle's active safety features. It is also known as a “driving dy-
namic control system”. In simple terms, ESP is a dynamic
anti-skid program. Utilizing a variety of sensors and controls
to monitor steering angle, road wheel angle, yaw rate and
8927-232 lateral acceleration, the EDL system recognizes when the
vehicle is in danger of skidding. By counteracting any ten-
dency towards understeer or oversteer, ESP stabilizes the
dynamic handling response of the car. It constantly com-
pares the actual movement of the vehicle with predeter-
mined values and, according to the situation, reacts by
braking the outer front or inner rear wheel and automatically
adjusting the engine’s output.The system works in conjunc-
tion with the existing ABS system.

Steering angke sensor

Longitudinal acceleration

sensor
P
(wm

Control unit

Wheel sensors at front and rear
wheels

Yaw rate sensor

%/
/Q@ Charge pump Hydraulic Lateral acceleration sensor
o )

unit )
o N
.
L2
&>

.

Brake servo

Brake pressure sensor

S \‘
o
=

204-001

SUSPENSION AND BRAKES
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Electrolytically Galvanized

Hot-dipped Galvanized

8927-135

BoDY — EXTERIOR

Fully galvanized body

The Golf and Jetta models have fully galvanized steel bodies
for greater protection against corrosion. Body panels that
are not visible are hot dipped galvanized. External panels
that require a smooth finish are electrolytically galvanized.

Some body panels are constructed from special alloy high
strength steel. These panels are thinner than the steel nor-
mally used for body panels and therefore save a great deal
of weight.

High-strength steel body panels

The high strength steel used for these panels is relatively soft
during the forming and welding processes. The panels re-
quire heat treatment to become as strong as the thicker, con-
ventional body panels. This happens during the paint curing
process when the bodies are heated to 170° C (338° F).

&

Penum Chamber-

~
Reinforcement e

AL =

S
g
“

Support Bracket o
for Engine Support w‘

High-strength Panels

Interior B-pillar

Roof Cross Brace

Spare Wheel Well
Reinforcement

Cover Plate
for Side Member

8927-136

BODY - EXTERIOR
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Five step paint process

Electrolytic galvanizing provides a good base for the five-
step paint process. A zinc phosphate coating is followed by
an electro-chemical primer dip coating. A filler is applied,
and then the top color coat. A clear coat is then applied. The
filler and top coats have elastic properties that make them
chip resistant.

Sheet Steel

Zinc Coating

Zinc Phosphate Coating

EC Primer Dip Coating

Filler

Top Coat =

Clear Coat

8927-138

BODY - EXTERIOR
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8927-145

8927-402

BoDY — INTERIOR

The interior trim and upholstery is finished in a soft texture.
Chrome accents highlight the interior trim. All models have
heated remote mirrors and remote power door locks.

Two door models have an easy entry system built into the
front seats. When the front seat is tilted forward, the seat
slides forward on the track to provide easier entry to the rear
seat area. All models have split folding rear seats.

A power sunroof was standard on all GTls, the Jetta GLX,
and optional on other models. The Jetta GLX also got a rear
window sun shade.

Airbags

Dual front airbags and side airbags were built into the front
seat back rest and were installed as standard equipment on
all models as of 1999. Pyrotechnic seat belt tensioners are
used on the front seats.

In addition to deploying the airbags, the Airbag Control Mod-
ule sends a signal to the Central Control Module to unlock
the doors an switch on the interior light if the airbags are de-
ployed.

4 Rear headrest and shoulder belts are used in the rear.

Front Airbags

Side Airbags

Pyrotechnic Seat
Belt Tensioner

Side Airbag Crash
Sensor

Airbag Control Module

8927-155

BODY - INTERIOR
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Comfort electronics

A4 models had an integrated system of comfort options. Itis
a decentralized system utilizing a central control module and
control modules in each door.

Central Locking of
Trunk/ Rear Hatch

Interior Lighting Control

Radio Frequency Remote
Control

Tilting/sliding Power
Glass Sunroof

Central Locking
of Doors

Power Windows
with Pinch Protection

Anti-theft Alarm System

On-board Diagnosis
(Address Word 46)

Interface with Vehicle
Electrical System

Heated Power Mirrors

On-board Diagnosis
(Address Word 46)

8927-164

BODY - INTERIOR
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Comfort System with Central Control
Module and 4-door Control Modules

Door Control Modules in
Power Window Motors

o
"

Central Control
Module in
Instrument Panel

8927-165

CAN-bus

To reduce the amount of wiring used in the vehicle and to in-
crease reliability, many electrical functions are accom-
plished using serial data transfer via a Controller Area
Network bus. (CAN-bus). Similar to a telegraph, this process
converts information into a series of pulses representing
coded data messages that can be understood by other com-

ponents.

Wiring is simplified. Only ten wires pass between the door
and the A-pillar, where up to 30 wires were used to control

these components on previous Golf/Jetta models.

BODY - INTERIOR
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HEATING AND AIR CONDITIONING

Air conditioning is standard on Golfs, GTls and Jettas. The
cable-actuated manual system uses a blend door for tem-
perature regulation. Air flow controls feature a recirculation

function.

< The fully automatic Climatronic control system uses electric
motors and feedback potentiometers in place of the cable
controls on the manual heating and A/C system. Tempera-
ture and sunlight photo sensors are used to determine the
degree of heating or cooling necessary to keep the interior
of the vehicle at the digitally selected temperature.

A replaceable activated charcoal dust and pollen filter is
used in the system to filter out odors and air pollutants.

8927-185

Recirculation Flap

Heater Core
Air Flow Flap

Fresh Air Fan

Evaporator Housing

Air Distribution Box

8927-184

HEATING AND AIR CONDITIONING
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ELECTRICAL SYSTEM

A decentralized electrical system is used on the Golf, GTI
and Jetta vehicles. In other words, the electrical system is
subdivided into separate connector stations, relay carriers,
and fuse boxes. The system provides the technician with
easier access to test points when troubleshooting electrical
problems.

4 The main fuse box is located at the battery. It contains high-
current fuses for applications such as the charging system,
engine management, and radiator cooling fans. This design
protects the main wiring harness in the event of a short cir-
cuit.

Connector Station Connector Station
B-pillar Plenum

Central Electric Panel
with Aux.Relay Carrier

Connector Station
A-pillar

Connector Station
Relay Panel, B-pillar

Engine Compartment

Connector Station
A-pillar

Main fuse box

8927-186

ELECTRICAL SYSTEM
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Auxiliary Relay Carrier

Central Electric Panel

Screw Terminals
8927-188

8927-189

Connector Station,
Plenum

Connector Station,
A-pillar

8927-191

4 The central electric panel has sockets for six relays. Below

the relay sockets are several screw terminals for battery

(terminal 30), ignition (terminal 15), and load reduction (ter-
minal 75 or X)

4 The fuse box is located on the left end of the instrument

panel behind a cover. It contains both standard size fuses
and mini fuses. The use of mini fuses allows protection of in-
dividual circuits.

< The decentralized electrical system requires less wiring and

reduces vehicle weight. The connector stations are located
in the plenum and at the A- and B-pillars.

ELECTRICAL SYSTEM
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TECHNICAL SPECIFICATIONS

1999 Golf GL and GLS, 2.0 Liter Gas or 1.9 Liter TDI Engine — USA
1999 GTI GLS, 2.0 Liter Gas Engine — USA

] Engine
Gasoline Diesel
Type 4-cylinder, in-line 4-cyl. inline, turbo-charged,
direct injection
Bore 3.251in 82.6 mm 3.13in 79.5 mm
Stroke 3.65in 92.7 mm 3.76in 95.5 mm
Displacement 121.1in8 1984cm3 116.7 in® 1896cm?3
Compression Ratio 10.0: 1 19.5: 1

Power @ RPM

115 HP @ 5200 (85 kW @ 5200)

90 HP @ 33750 (66 kW @ 3750)

Max. Torque @ RPM

122 |b-ft @ 2600 (165 Nm @ 2600)

149 Ib-ft @ 1900 (202 Nm @ 1900)

Fuel Requirement

Regular Unleaded

Diesel

[Engine Design

Gasoline

|

Diesel

Arrangement

Front mounted, transverse

Cylinder Block

Cast lron

Crankshaft Cast iron. 5 main bearings Forged steel. 5 main bearings

Cylinder Head Aluminum alloy, cross flow Aluminum alloy, cross flow

Valve train Single over head camshaft, spur belt | Single over head camshaft, spur belt
driven w/ semi-aut. belt tensioner, 2 driven, 2 valves per cylinder, mainte-
valves per cylinder, maintenance free | nance free hydraulic lifters, single coil
hydraulic lifters, single coil vaive valve springs
springs

Lubrication Rotary internal gear pump, crankshaft | Rotary gear pump, oil cooler

chain driven, oil cooler

Cooling System

Water cooled, water pump, cross flow
radiator, double thermostatically con-
trolled electric 2-speed radiator fans

Water cooled, water pump, cross flow
radiator, thermostatically controlled
electric 3-speed radiator fan

Fuel/Air Supply

Sequential multi port fuel injection
(Motronic)

Electronicallycontrolleddirectinjection
(EDC), turbocharger

Emissions System

0OBD I, 3-way catalytic converter with
2 oxygen sensors (upstream and
downstream), enhanced evaporation
system (California cars with second-
ary airinjection pump) ORVR onboard

refill vapor recovery system

OBD D, catalytic converter, water-
cooled EGR system

[ Electrical System

Gasoline ] Diesel
Alternator, Volts/Amps 14 /70 (90 with A/C)
Battery, Volts (Ampere- | 12 (63) 12 (80)
Hours)
Ignition Digital electronic with knock sensor Compression ignition
Firing Order 1-3-4-2

TECHNICAL SPECIFICATIONS
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1999 Golf GL and GLS, 2.0 Liter Gas or 1.9 Liter TDI Engine — USA
1999 GTI GLS, 2.0 Liter Gas Engine — USA

rDrive Train

Configuration

Front-wheel drive

Transmission Gear Ratios 5-Speed Manual 4-Speed Automatic
Gasoline Diesel Gasoline Diesel

1st 3.78:1 3.78:1 271:1 N/A

2nd 2.12:1 2.12:1 1.55:1 N/A

3rd 1.36: 1 1.36: 1 1.00: 1 N/A

4th 1.03:1 0.97:1 0.68:1 N/A

5th 0.84:1 0.76 : 1 N/A

Reverse 3.60:1 3.80:1 2.11:1 N/A

Final drive 4.24 -1 3.39:1 4.88:1 N/A

Capacities

Engine Oil (w/filter) 4.8 gt (4.5L)

Fuel Tank 14.5 gal (54.9L)

LSteering

Type Rack and pinion, power assisted

Turns (lock to lock) 3.2

Turning circle (curb to 35.8 ft(10.9 m)

curb)

I Interior Volume - SAE Golf GL & GLS GTI GLS
EPA Class Compact Compact
EPA EPA

Passenger Volume 87.0 ft3 88 ft° 84.7 ft3 85 ft°
(2.5 m%) (2.5 m3) (2.4 md) (2.4 m3)

Trunk Volume 17.6 ft3 18 ft3 17.9 ft3 18 ft3
(0.5 m3) (0.5 m3) (0.5 m9) (0.5 m3)

Seating Capacity Five Five
Front Rear Front Rear

Volume 49.4 13 37.9 ft2 47.6 ft3 37.1ft3
(1.4 m)3 (1.1 m3) (1.3 m%) (1.1 m3)

Head Room 38.51in 37.7 in 37.1in 36.51in
(979 mm) (958 mm) (943 mm) (926 mm)

Shoulder Room 53.7 in 51.7 in 53.7 in 52.7 in
(1365 mm) (1313 mm) (1365 mm) (1339 mm)

Leg Room 41.3in 33.3in 41.3in 33.3in
(1050 mm) (846 mm) (1050 mm) (846 mm)

TECHNICAL SPECIFICATIONS
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1999 Golf GL and GLS, 2.0 Liter Gas or 1.9 Liter TDI Engine — USA
1999 GTI GLS, 2.0 Liter Gas Engine — USA

‘ Body, Chassis and Suspension

Type

Unitized construction, bolt-on front fenders

Front Suspension

Independent MacPherson struts, coil springs, telescopic shock absorbers, inte-

grated stabilizer bar

Rear Suspension

Independent torsion beam axle, coil springs, telescopic shock absorbers, inte-

grated stabilizer bar

Service Brakes

Power assisted, dual diagonal circuits, 280 mm vented front discs and 232 mm

rear discs

Anti-lock Braking Sys-
tem

Standard, all 4 wheels

Parking Brake

Mechanical, effective on rear wheels

Golf GL, GLS 2.0L & TDI &

GTIGLS 2.0L

Wheels 6 J x 15, steel, with full wheel cov- 6 J x 15, light alloy, 5-
ers, 5 bolts spoke, 5 bolts
Tires 195/65 R 15 H all season 195/65 R 15 H all season

Dimensions

Wheelbase, in 98.9 in (2511 mm)
Track: Front 59.6 in (1513 mm)
Track: Rear 58.8 in (1494 mm)
Overall Length 163.3in (4149 mm)
Overall Width 68.3 in (1735 mm)
Overall Height 56.7 in (1439 mm)
5-speed manual 4-speed automatic
Gasoline | Diesel Gasoline Diesel
Curb Weight, Ib NA NA NA NA
Payload, Ib NA NA NA NA

Fuel Consumption (EPA Estimates)

5-speed manual

4-speed automatic

Gasoline Diesel Gasoline Diesel
City 24 mpg 42 mpg 22 mpg 34 mpg
(10.0 L/100 km) (5.6 L/100km) (10.5 L/100 km) (6.9 L/100 km)
Highway 31 mpg 49 mpg 28 mpg 45 mpg
7.1 L/100 km) (4.4 L/100 km) (7.7 L/100 km) (4.8 L/100 km)

TECHNICAL SPECIFICATIONS
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1999 Jetta GL and GLS, 2.0 Liter Gas or 1.9 Liter TDI Engine — USA

| Engine
Gasoline Diesel
Type 4-cylinder, in-line 4-cyl. inline, turbo-charged,
direct injection
Bore 3.251in 82.6 mm 3.13in 79.5 mm
Stroke 3.65in 92.7 mm 3.76 in 95.5 mm
Displacement 121.1in8 1984cm3 115.7 in® 1896cm?3
Compression Ratio 10.5: 1 19.5: 1

Power @ RPM

115 HP @ 5200 (85 kW @ 5200)

90 HP @ 3750 (66 kW @ 4000)

Max. Torque @ RPM

122 Ib-ft @ 2600 (165 Nm @ 2600)

149 |b-ft @ 1900 (202 Nm @ 1900)

Fuel Requirement

Regular Unleaded

Diesel

[ Engine Design

Gasoline

] Diesel

Arrangement

Front mounted, transverse

Cylinder Block

Cast Iron

Crankshaft Cast iron. 5 main bearings | Forged steel. 5 main bearings

Cylinder Head Aluminum alloy, cross flow

Valve train Single over head camshaft, spur belt | Single over head camshaft, spur belt
driven w/ semi-aut. belt tensioner, 2 driven, 2 valves per cylinder, mainte-
valves per cylinder, maintenance free | nance free hydraulic lifters, single coil
hydraulic lifters, single coil valve valve springs
springs

Lubrication Rotary internal gear pump, crankshaft | Rotary gear pump, oil cooler

chain driven, oil cooler

Cooling System

Water cooled, water pump, cross flow
radiator, double thermostatically con-
trolled electric 2-speed radiator fans

Water cooled, water pump, cross flow
radiator, thermostatically controlled
electric 3-speed radiator fan

Fuel/Air Supply

Sequential multi port fuel injection
(Motronic)

Electronicallycontrolleddirectinjection
(EDC), turbocharger

Emissions System

OBD II, 3-way catalytic converter with
2 oxygen sensors (upstream and
downstream), enhanced evaporation
system (California cars with second-
ary airinjection pump) ORVR onboard
refill vapor recovery system

OBD D, catalytic converter, water-
cooled EGR system

Electrical System

Gasoline

Diesel

Alternator, Volts/Amps

14 /70 (90 with A/C)

Battery, Volts (Ampere-
Hours)

12 (63)

12 (80)

Ignition

Digital electronic with knock sensor

Compression ignition

Firing Order

1-3-4-2

TECHNICAL SPECIFICATIONS
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1999 Jetta GL and GLS, 2.0 Liter Gas or 1.9 Liter TDI Engine — USA

Drive Train

Configuration

Front-wheel drive

Transmission Gear Ratios 5-Speed Manual 4-Speed Automatic
Gasoline Diesel Gasoline Diesel

st 3.78:1 3.78: 1 2.71:1 N/A
2nd 2.12:1 2.12:1 1.55:1 N/A
3rd 1.36: 1 1.36: 1 1.00: 1 N/A
4th 1.03: 1 0.97:1 0.68:1 N/A
5th 0.84:1 0.76 : 1 N/A
Reverse 3.60:1 3.80:1 2.11:1 N/A
Final drive 4.24:1 3.39:1 4.88:1 N/A
Capacities
Engine Oil (w/filter) 4.8 qt (4.5L)
Fuel Tank 14.5 gal (54.9 L)
Steering
Type Rack and pinion, power assisted
Turns (lock to lock) 3.2
Turning circle (curb to 35.8 ft (10.9 m)
curb)
Interior Volume - SAE
EPA Class Compact

EPA
Passenger Volume 88.0 ft3 (2.5 m3)
Trunk Volume 13 t3 (0.4 m3)
Seating Capacity Five

Front Rear
Volume 49.7 3 (1.4 m3) 37.9 ft3 (1.1 md)
Head Room 38.7 in (982 mm) 37.2in (944 mm)
Shoulder Room 53.7 in (1365 mm) 52.9in (1343 mm)
Leg Room 41.3in (1050 mm) 33.31in (846 mm)

TECHNICAL SPECIFICATIONS
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1999 Jetta GL and GLS, 2.0 Liter Gas or 1.9 Liter TDI Engine — USA

[ Body, Chassis and Suspension
Type Unitized construction, bolt-on front fenders

Front Suspension Independent MacPherson struts, coil springs, telescopic shock absorbers, inte-
grated stabilizer bar

Independent torsion beam axle, coil springs, telescopic shock absorbers, inte-
grated stabilizer bar

Power assisted, dual diagonal circuits, 280 mm vented front discs and 232 mm
rear discs

Standard, all 4 wheels

Rear Suspension

Service Brakes

Anti-lock Braking Sys-

tem

Parking Brake Mechanical, effective on rear wheels
Wheels 6 J x 15, steel, with full wheel covers, 5 bolts
Tires 195/65 R 15 H all season

Dimensions

Wheelbase, in 98.91in (2513 mm)
Track: Front 59.6 in (1513 mm)
Track: Rear 58.8in (1494 mm)
Overall Length 172.3in (4376 mm)
Overall Width 68.3in (1735 mm)
Overall Height 56.9 in (1446 mm)
5-speed manual 4-speed automatic
Gasoline Diesel Gasoline Diesel

Curb Weight, Jetta GL | 2853 Ib 2873 Ib 2902 Ib NA

(1279 kg) (1303 kg) (1301 kg)
Payload, Jetta GL 1047 Ib 1091 Ib 1047 Ib NA

(475 kg) (495 kg) (475 kg)
Curb Weight, Jetta GLS | 2862 Ib 2891 Ib 2911 1b NA

(1283 kg) (1311 kg) (1305 kg)
Payload, Jetta GLS 1047 Ib . 1091 Ib 1047 Ib NA

(475 kg) (495 kg) (475 kg)
Fuel Consumption (EPA Estimates)

5-speed manual 4-speed automatic
Gasoline Diesel Gasoline Diesel

City 24 mpg 42 mpg 22 mpg 34 mpg

(10.0 L/100 km) (5.6 L/100 km) (10.5 L/100 km) (6.9 L/100 km)
Highway 31 mpg 49 mpg 28 mpg 45 mpg

7.1 L/100 km) (4.4 L/100 km) (7.7 L/100 km) (4.8 L/100 km)

TECHNICAL SPECIFICATIONS
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1999 GTI, GLX — USA
1999 Jetta GLS and GLX, 2.8 Liter VR6 Engine — USA

| Engine
Type 6-cylinder, 15 degree V, gasoline
Compression Ratio 10.5:1
Power @ RPM 174 HP @ 5800 (128 kW @ 5800)
Max. Torque @ RPM 181 Ib-ft @ 3200 (245 Nm @ 3200)
Fuel Requirement Regular Unleaded

Engine Design

Arrangement Front mounted, transverse

Cylinder Block Cast Iron

Crankshaft Forged steel. 7 main bearings

Cylinder Head Aluminum alloy, cross flow

Valve train Dual over head cam shaft, chain driven, 2 valves per cylinder, maintenance free
hydraulic lifters

Lubrication Rotary gear pump, oil cooler

Cooling System Water cooled, water pump, cross flow radiator, thermostatically controlled elec-
tric 3-speed radiator fan

Fuel/Air Supply Sequential multi port fuel injection (Motronic), electronic throttle, variable intake
manifold

Emissions System OBD I, 3-way catalytic converter with 2 oxygen sensors (upstream and down-

stream), enhanced evaporation system, secondary air injection pump, ORVR
onboard refill vapor recovery system

Electrical System

Alternator, Volts/Amps | 14 /70 (90 with A/C)

Battery, Volts (Ampere- | 12 (63)

Hours)

Ignition Digital electronic with knock sensor

Firing Order 1-5-3-6-2-4

Drive Train

Configuration Front-wheel drive with EDL traction control
Transmission Gear Ratios 5-Speed Manual 4-Speed Automatic
1st 3.62:1 2.71:1
2nd 2.07 :1 1.44 :1
3rd 1.47 : 1 1.00:1
4th 1.04:1 0.74:1
5th 0.84:1

Reverse 3.17:1 2.88:1
Final drive 3.39:1 4.27 : 1

TECHNICAL SPECIFICATIONS
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1999 GTI, GLX — USA
1999 Jetta GLS and GLX, 2.8 Liter VR6 Engine — USA

I Capacities I
Fuel Tank ' 14.5gal (54.9 1)
[ Steering I
Type Rack and pinion, power assisted
Turning circle (curb to 35.8ft (10.9 m)
curb)
Interior Volume - SAE I
EPA Class Compact
1 EPA ]
Passenger Volume 84.7 ft3 (2.4 m3) 88 ft3 (2.5 m%)
Trunk Volume 13.2 ft3 (0.4 m3) 13 ft3 (0.4 m3)
Seating Capacity Five
Front Rear
Volume 47.5 ft3 (1.4 m%) 37.2 ft3 (1.1 m3)
Head Room 37.0in (939 mm) 36.5in (926 mm)
Shoulder Room 53.7 in (1365 mm) 52.9in (1343 mm)
" Leg Room 41.31n (1050 mm) 33.3in (846 mm)

LBody, Chassis and Suspension

Type

Unitized construction,

bolt-on front fenders

Front Suspension

Independent MacPherson struts, coil springs, telescopic shock absorbers, inte-

grated stabilizer bar

Rear Suspension

Independent torsion beam axle, coil springs, telescopic shock absorbers, inte-

grated stabilizer bar

Service Brakes

Power assisted, dual diagonal circuits, 288 mm vented front discs and 232 mm

rear discs

Anti-lock Braking Sys-
tem

Standard, all 4 wheels

Parking Brake

Mechanical, effective on rear wheels

GTI GLX Jetta GLS Jetta GLX
Wheels 6 1/2 J x 16, 6-spoke 6 J x 15, steel, with full 6 J x 15, light alloy, 5-
alloy (Montreal) wheel covers, 5 bolts spoke, 5 bolts
Tires 205/55 R 16 H all sea- 195/65 R 15 H all sea- 195/65 R 15 H all sea-

son

ji son

son

TECHNICAL SPECIFICATIONS
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1999 GTI, GLX — USA
1999 Jetta GLS and GLX, 2.8 Liter VR6 Engine — USA

| Dimensions
GTI GLX Jetta GLS, GLX
Wheelbase 98.9in (25171 mm) 98.9 in (2513 mm)
Track: Front 59.6 in (15613 mm) 59.6 in (1513 mm)
Track: Rear 58.8in (1494 mm) 58.8 in (1494 mm)
Overall Length 163.3in (4149 mm) 172.3in (4376 mm)
Overall Width 68.3in (1735 mm) 68.3in (1735 mm)
Overall Height 56.7 in (1439 mm) 56.9 in (1446 mm)
5-speed manual 4-speed auto 5-speed manual 4-speed auto

Curb Weight NA NA 2994 Ib 3043 Ib

(1358 kg) (1380 kg)
Payload NA NA 1003 Ib 992 Ib

(455 kg) (450 kg)

Fuel Consumption (EPA Estimates)

5-speed manual

4-speed automatic

GTI Jetta Jetta GTI Jetta Jetta
GLX GLS GLX GLX GLS GLX
City 20 mpg 19 mpg 19 mpg NA 19 mpg 19 mpg
(1.7 1/ 1211/ (121 1/ (12.6 L/ (12.6 L/
100 km) 100 km) 100 km) 100 km) 100 km)
Highway 28 mpg 26 mpg 26 mpg NA 28 mpg 28 mpg
(7.6 L/100 (7.7 L/100 (7.7 L/100 8.4/ (8.4 L/
km) km) km) 100 km) 100 km)

TECHNICAL SPECIFICATIONS
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GENERAL

All of the maintenance work described in this repair group
is important and should be carried out at the specified
time or mileage interval. The Owner’s Manual, the Main-
tenance Record, and the Warranty Booklet originally sup-
plied with the car contain the maintenance schedules that
apply to your Volkswagen. Following these schedules will
ensure safe and dependable operation. In addition, many
of the maintenance procedures are necessary to main-
tain warranty protection.

NOTE —

Volkswagen is constantly updating their recommended
maintenance procedures and requirements. The infor-
mation contained here may not include updates or revi-
sions made by Volkswagen since publication of the
Owner's Manual, the Maintenance Record, and the
Warranty Booklet supplied with the car. If there is any
doubt about what procedures apply to a specific model
or model year, or what intervals should be followed, re-
member that an authorized Volkswagen dealer has the
latest maintenance information.

CAUTION —

Disconnecting the negative (=) battery cable may
erase fault codes and basic settings in the engine
management and automatic transmission control
modules. Some driveability problems may be no-
ticed until the system re-adapts to operating con-
ditions. OBD |l readiness codes, which may be
required for emissions testing, may also be
erased. Convenience electronics (alarm system,
interior light control, power locks, mirrors, and
windows) may need to be re-set using a VAG
1551/1552 or equivalent scan tool.

How TO USE THIS MANUAL

The manual is divided into 10 main sections, or partitions:

0 Maintenance

1 Engine

2 Engine Management, Exhaust, and Engine
Electrical

3 Clutch, Transmission, and Final Drive

4 Suspension, Brakes, and Steering

5 Body—-Assembly

6 Body-Components and Accessories

7 Body-Interior Trim

8 Heating and Air Conditioning

9 Electrical System

0 Maintenance covers the recommended schedules and
service procedures needed to do the Volkswagen-speci-
fied scheduled maintenance work.

The remaining nine partitions (1 through 9) are repair ori-
ented and are broken down into individual repair groups.

HOW TO USE THIS MANUAL
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Some main partitions begin with a general information
group, €.g. 1 General Information. These general groups
are mostly descriptive in nature, covering topics such as
theory of operation and troubleshooting. The remainder of
the repair groups contain the more involved and more de-
tailed system repair information.

A master listing of the 10 partitions and the corresponding
specific repair groups can be found on the inside front
cover of the manual.

At the end of the manual is a table that describes many of
the various Diagnostic Trouble Codes (DTCs) that can be
retrieved using a Volkswagen VAG 1551/1552 scan tool or
VAS 5051 diagnostic tool. This table also lists the various
scan tool codes for generic aftermarket scan tools (P-
codes). See Scan Tool section at back of repair manual.

Thumb tabs are used on the first page of each repair
group page to help locate the groups quickly. Page num-
bers throughout the manual are organized according to
the repair group system. For example, you can expect to
find information on engine removal and installation (Re-
pair Group 10) beginning on page 10-1. A comprehen-
sive Index can be found on the last pages of the manual.

Warnings, Cautions and Notes

Throughout this manual are many passages with the
headings WARNING, CAUTION, or NOTE. These very
important headings have different meanings.

WARNING —

The text under this heading warns of unsafe practic-
es that are very likely to cause injury, either by direct
threat to the person(s) doing the work or by in-
creased risk of accident or mechanical failure while
driving. Warnings are always contained in a box.

CAUTION —

A caution calls attention to important precautions
to be observed during the repair work that will help
prevent accidentally damaging the car or its parts.
Cautions are always contained in a box.

NOTE —
A note contains helpful information, tips that will help in
doing a better job and completing it more easily.

Please read every WARNING, CAUTION, and NOTE at
the front of the manual and as they appear in repair pro-
cedures. They are very important. Read them before you
begin any maintenance or repair job.

Some WARNINGs and CAUTIONSs are repeated wher-
ever they apply. Read them all. Do not skip any. They are
important, even to the owner who never intends to work
on the car.

HOW TO USE THIS MANUAL
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HOW TO USE THIS MANUAL

Work Safety

Although an automobile presents many hazards, com-
mon sense and good equipment can help ensure safety.
Many accidents happen because of carelessness. Pay
attention and stick to these few important safety rules.

WARNING —

» Never run the engine in the work area unless it is
well-ventilated. The exhaust should be vented to
the outside. Carbon Monoxide (CO) is an odor-
less and colorless gas that can Kill.

* Remove all neckties, scarfs, loose clothing, and
jewelry when working near running engines or
power tools. Tuck in shirts. Tie long hair and se-
cure it under a cap. Severe injury can result from
these things being caught in rotating parts.

» Remove rings, watches, and bracelets. Metallic
jewelry conducts electricity and may cause
shorts, sparks, burns, or damage to the electrical
system when accidentally contacting the battery
or other electrical terminals.

» Disconnect the battery negative (—) (GND) cable
whenever working on or near the fuel system, air-
bag system or anything that is electrically pow-
ered. Accidental electrical contact may damage
the electrical system, cause fire, or result in seri-
ous personal injury.

» Never work under a lifted car unless it is solidly
supported on jack stands that are intended for
that purpose. Do not support a car on cinder
blocks, bricks, or other objects that may shift or
crumble under continuous load. Never work un-
der a car that is supported only by a jack.

 The fuel system retains pressure even when the
ignition is off. Loosen the fuel lines very slowly to
allow the residual pressure to dissipate gradually.
Cover fittings with a suitable shop cloth to avoid
spraying fuel.

* Fuel is highly flammable. When working around
fuel, do not smoke or work near fire hazards.
Keep an approved fire extinguisher handy. Be
aware that water and building heaters may have
standing pilot lights.

e llluminate the work area adequately and safely.
Use a portable safety light for working inside or
under the car. A fluorescent type light is best be-
cause it gives off less heat. If using a light with a
normal incandescent bulb, use rough service
bulbs to avoid breakage. The hot filament of a bro-
ken bulb can ignite spilled fuel or oil.

» Keep sparks, lighted matches, and open flame
away from battery. Hydrogen gas emitted by the
battery is highly flammable. Any nearby source of
ignition may cause the battery to explode.

» Never lay tools or parts in the engine compart-
ment or on top of the battery. They may fall and
be difficult to retrieve, become caught in belts or
other rotating parts, or cause electrical shorts and
damage to the electrical system.
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IDENTIFICATION PLATES AND
LABELS

Vehicle Identification Number (VIN)

< The vehicle year and model can be determined from the
VIN or the identification plate. The VIN (Chassis number)
(arrow) is located on the instrument panel on the driver’s
side and is visible from the outside through the wind-
shield. See Foreword in the front of this manual for de-
tailed VIN information.

< The VIN (arrow) is also located in the plenum chamber
and is visible through an opening in the plenum cover.

NOTE —
Additional information on the 17 digit VIN is given in the
Foreword on page vi, at the front of the manual.

< The door pillar certification sticker (arrow) lists the full
VIN, vehicle weight ratings, production date and emis-
sion compliance certification. Above this sticker is the
airbag warning label.

IDENTIFICATION PLATES AND LABELS
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IDENTIFICATION PLATES AND LABELS

< The vehicle data (arrow) plate is located in the luggage

compartment on the right side of the spare tire recess.
The data plate contains the following vehicle information:

1. Production control number

2. Vehicle identification number

3. Model identification number

4. Model explanation/engine output

5. Engine and transmission code letters

6. Paint number/interior equipment identification number
7. Optional equipment identification numbers

Additional vehicle identification information can also
found on a sticker attached to the driver's side door post.

Engine identification

The engines used in vehicles covered by this manual are
identified by a three letter code followed by a six digit
number such as: AEG 029 452. The engine code and the
engine number are located on the engine block.

Engine Codes
* AWD, AWW, AWP ... 1.8L 4-cylinder turbo gasoline

C*ALH . ... ... .. ... 1.9L 4-cylinder turbo diesel
*BEW.............. 1.9L 4-cylinder TDI-PD diesel
* AEG, AVH, AZG, BBW, BEV 2.0L 4-cylinder gasoline
*AFP,BDF ............... 2.8L 6-cylinder gasoline

4-cylinder engine code letters and numbers (arrow) are
located at the rear of the cylinder block. This information
is stamped into the cylinder block casting near the oil fil-
ter flange close to the joint between the engine and
transmission.
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< 6-cylinder (through 06.26.99 production) engine code is
located on the left side of the engine block below the
camshaft timing chain tensioner.

< 6-cylinder (from 06.27.99 production; from engine
#AFP-019059) engine code is located on engine block
next to vibration damper.

* AFP engine shown, BDF engine code is located in the
same position as shown at left.

Engine code
CAFP ... 12-valve VR6
eBDF .. ... 24-valve VR6

.

AFPOB1595_) — L

| N
AN 7L
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< Additionally, in most cases, the engine codes can be
found on a sticker (arrow) on the back of the intake man-
ifold upper section or on the upper section of the toothed
belt guard.

Transmission identification

The transmissions used in vehicles covered by this man-
ual are identified by a three letter code followed by a five
digit number such as: DQY 17078. The digits indicate the
transmission build date and all transmissions built on any
given day will have the same number. Four transmissions
types are available; a 4- or 5-speed automatic or a 5- or 6-
speed manual. Each transmission type comes in numer-
ous versions, depending on engine type. For a listing of
the various transmission codes and specifications see 34
Manual Transmission or 37 Automatic Transmission.

IDENTIFICATION PLATES AND LABELS
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Transmission Codes

COIM ... 4-speed automatic
CO09A. .. 5-speed automatic
e02J . 5-speed manual
c02M ... 5- or 6-speed manual

< Transmission code (arrow 1) stamped into machined
area of case for 4-speed automatic transmissions (01M).
Other numbers (arrow 2) may be cast into the case but
are not relevant to the code.

< Transmission code (arrow 1) stamped into machined
area of case for 5-speed automatic transmissions (09A).
Other numbers (arrow 2) may be cast into the case but
are not relevant to the code.

< Transmission code for 5- and 6-speed manual transmis-
sions (arrows) stamped into machined areas of case as
indicated.

IDENTIFICATION PLATES AND LABELS
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TOWING

Emergency towing with commercial
equipment

The following information is to be used by commercial
tow truck operators who know how to operate their equip-
ment safely. To prevent damage to the vehicle, read and
understand all of the following information before pro-
ceeding.

WARNING —

* Never allow passengers to ride in a towed vehicle
for any reason.

 The vehicles covered by this manual cannot be
towed with conventional sling-type equipment or
non-self-loading wheel dollies. Towing with this
type of equipment will cause bumper and body
panel damage.

e If an automatic transmission vehicle cannot be
towed with wheel lift equipment in combination
with self-loading wheel dollies, it must be trans-
ported with a car carrier (flatbed) to avoid dam-
age to the transmission due to lack of lubrication.

e To reduce the risk of accident and serious per-
sonal injury, always stay within manufacturer's
rated equipment capacities. Exceeding manufac-
turer's design specifications is dangerous.

* Whenever possible, tow with the front wheels off the
ground.

* The vehicle may be lifted at the rear and moved a short
distance to a better position for front wheel lifting.

* If a vehicle with a manual transmission must be towed
with the front wheels on the ground, make sure that the
transmission oil has not leaked out or been drained.

* If a vehicle is to be towed on its drive wheels, the trans-
mission and differential MUST be operable. Place the
transmission in NEUTRAL.

* If any doubt exists about the condition of the transmis-
sion or differential, tow the vehicle with the drive wheels
lifted, use self-loading wheel dollies or wheel lift equip-
ment.

» Excessive towing speeds and distances may damage
both manual and automatic transmissions.

* Move the vehicle only within the recommended speeds
and distances.

* During any tow, the raised wheels can contact the road
or other ground surfaces, so they need to rotate freely.

* The anti-theft steering column lock is not strong enough
to withstand shocks transmitted from the wheels while
towing. Before towing, always unlock the steering
wheel with the ignition key and secure the steering
wheel with a steering wheel clamp which has been spe-
cifically designed for towing service.

TOWING
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TOWING

Emergency towing with commercial
equipment (continued)

* To reduce the risk of serious personal injury and vehicle
damage, never attempt to rock or pivot the vehicle on
jack stands to allow positioning on the dolly.

* Always release the parking brake.

* When the ignition key is not available, DO NOT tow
from the rear or serious damage to vehicle systems will
result.

¢ The front of the vehicle must be lifted to prevent dam-
age to the steering column anti-theft lock.

* To reduce the risk of accident and serious injury, never
tow any vehicle at a speed in excess of 50 mph for any
reason whenever towing with a conventional tow truck,
with or without the use of a self-loading wheel dolly.

» Safe operating speeds always depend on weather,
road, traffic, visibility; as well as condition of towed ve-
hicle.

* A tow truck is an emergency vehicle to be used to move
disabled vehicles to a suitable place of repair. It must
not be used for transporting vehicles long distances.

*» Towed vehicles should be raised until lifted wheels are
a minimum of 6 inches from the ground and there is ad-
equate clearance at opposite end of lifted vehicle.

* Always inspect points of attachment to the disabled ve-
hicle. If they appear to be damaged or deteriorated, se-
lect other attachment points at a substantial structural
member of the frame.

* Never allow the fuel tank to support any of the vehicle's
weight during towing. Before moving the vehicle, care-
fully secure or remove any loose or protruding parts of
damaged vehicles; such as hoods, fenders, trim, etc.

* To avoid serious vehicle damage, never lift or tow any
vehicle by attaching towing chains or hooks to shock
absorbers, stabilizer bars, or front strut rods.

* Never go under the vehicle while it is lifted by the towing
equipment, unless the vehicle is adequately supported
by safety stands.

* The safety of the operator and all others in the vicinity
of the wrecker or the towed vehicle must be the first
consideration at all times during a towing operation.
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Vehicle hook-up, front

— Attach wheel lift equipment to wheels.

< Attach safety straps to wheels.

— Attach safety chains to lower control arms.

NOTE —

* Always use a safety chain system which is completely
independent of the primary lifting and towing attach-
ments.

 During installation of safety chains, be careful not to
damage lights, bumpers, or painted surfaces.

« To prevent damage to brake lines and front driveshaft
boots, always position hooks and chains cautiously to
prevent damage to these components.

* Prior to towing the vehicle, ensure that all attachment
points are firmly secured.

e Towing clearance: 6-12 inches between tires and
ground.

Vehicle hook-up, rear

WARNING —

* Do not tow cars with automatic transmission from
the rear.

* Do not tow cars with manual transmission from
the rear unless transmission is in neutral and ig-
nition is unlocked. Secure steering wheel with a
steering wheel clamp which has been specifically
designed for towing service.

— Attach wheel lift equipment to wheels.

< Attach safety straps to wheels.

Automatic
Aﬁl Transmission

— Attach safety chains to axle beam.

NOTE —
Observe all notes associated with front vehicle hook-up.

Manual
Transmission

TOWING



0-12 MAINTENANCE

o

—

7

| |
T
— -
—

LIFTING VEHICLE

Towing eyes

To be able to pull or be pulled, a towing eye must be
threaded into the mount at right front of vehicle. The de-
tachable towing eye is in the vehicle tool kit.

Pry off towing eye cover at arrows from right front sec-
tion of bumper with flat blade screwdriver.

Thread towing eye fully into mount and tighten with
wheel lug wrench.

After use, unscrew towing eye and return to vehicle tool
kit.

Reinstall cover.

NOTE —
The rear towing eye is welded to the vehicle and is lo-
cated under rear bumper on right side.

LIFTING VEHICLE

Lifting with hoist or floor jack

The vehicle may be raised for service and repairs by floor
jacks and/or hoists. For repairs that require raising the ve-
hicle, proper jacking points must be used. There are four
jack points, two on each side of the car, marked by inden-
tations in the lower panel sheet metal just behind the front
fender or just in front of rear fender. If using a hoist, simi-
lar lift points are justinboard of the aforementioned inden-
tations.

Lifting points

To lift the front of vehicle, place floor jack or hoist under
frame member (arrows) as shown.
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< To lift the rear of vehicle, use appropriate rear lifting
points (arrow).

WARNING —
Do not lift vehicle at engine oil pan, transmission, or
on front or rear axle as serious damage may result.

— Place car on a flat level area with a surface capable of
supporting jacks and jackstands, e.g. concrete.

e

— Block the wheels to prevent the car from rolling.

— Place the jack or hoist at proper lifting points as shown
previously.

— Operate the jack or hoist and raise the car slowly. If work-
ing under the car, support the weight of the car using jack
stands.

WARNING —
e If work is to be performed under vehicle it must
be supported by suitable jack stands.

 Vehicle may only be lifted at points indicated in
order to avoid damaging vehicle floor pan and to
prevent the vehicle from tipping.

» Never start engine and engage a gear with vehi-
cle lifted if any drive wheel has contact with the
floor! (There is danger of an accident if this is not
observed).

» Before driving on to a vehicle hoist, ensure there
is sufficient clearance between low lying vehicle
components and the hoist platform.

Working under the vehicle

When working under any vehicle, the following points
should be observed:

— Disconnect the negative (GND) battery cable so that no
one else can start the car. Let others know that you will
be under the vehicle.

— Place at least two jack stands under the car. A jack is a
temporary lifting device and should not be used alone to
support the car while you are under it. Use positively
locking jack stands that are designed for the purpose of
supporting a car.

— If you are using a hoist, be sure that the safety locks are

engaged and that the weight of the vehicle is resting on
the locks, not the hydraulic system.

LIFTING VEHICLE
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— Lower the car slowly until its weight is fully supported by

the jack stands or hoist. Watch to make sure that jack
stands do not tip or lean as the car settles on them, and
that jack stands and hoist arms are placed solidly and will
not move.

WARNING —

Check to make sure vehicle is stable before working
under car.

Observe all jacking precautions again when raising the
car to remove the jack stands.

ENGINE COMPARTMENT
MAINTENANCE

The jobs listed under this heading are the engine com-
partment maintenance items from the maintenance ta-
bles. Use the under-hood illustrations as references.

Visually inspect engine and engine compartment for
leaks and damage. Also inspect lines, hoses, and the
connections for the fuel system, brake system, cooling
system, heating and air conditioning system for leaks,
worn areas, porosity, and deterioration.

Fluid levels must also be between specified MIN and
MAX marks on the appropriate reservoirs and tanks.

The following illustrations show representative engine
compartment layouts for the major engine types. There
are minor differences between model years, such as en-
gine sound absorber configuration, but these slight varia-
tions will be readily apparent and understood.

1.8 liter 20-valve 4-cylinder (code: AWD, AWW, AWP)

. Windshield washer tank

. Coolant expansion tank

. Power steering fluid reservoir
. Engine oil filler cap

. Engine oil dipstick

. Brake fluid reservoir

. Battery (under trim cover)

NOoOOhsWOND =



MAINTENANCE 0-15

< 1.9 liter 4-cylinder TDI Diesel (code: ALH)

1. Windshield washer tank

2. Power steering fluid reservoir
3. Coolant expansion tank

4. Engine oil filler cap

5. Engine oil dipstick

6. Brake fluid reservoir

7. Battery (under trim cover)

< 1.9 liter 4-cylinder PD Diesel (code: BEW)

1. Windshield washer tank

2. Coolant expansion tank

3. Power steering fluid reservoir
4. Engine oil dipstick

5. Engine oil filler cap

6. Brake fluid reservoir

7. Battery (under trim cover)

2.0 liter 4-cylinder
(code: AEG, AVH, AZG, BBW, BEV)

. Windshield washer tank

. Coolant expansion tank

. Power steering fluid reservoir
. Engine oil dipstick

. Engine oil filler cap

. Brake fluid reservoir

. Battery (under trim cover)

Nouahsh,WN =
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< 2.8 liter 24-valve VR6 (code: BDF)

1. Windshield washer tank

2. Coolant expansion tank

3. Power steering fluid reservoir
4. Engine oil dipstick

5. Engine oil filler cap

6. Brake fluid reservoir

7. Battery (under trim cover)

NOTE —

The early 2.8L engine (code: AFP) is similar to the later
2.8L engine (code: BDF) shown at left. Refer to illustra-
tion #0024645 given later, for AFP engine cover remov-
al.

Sound absorber panels, removing and
installing

< Remove bolts (arrows) and pull lower sound absorber
panels (belly pan) from below the engine to access lower
engine and transmission components.

NOTE —

The sound absorber panels shown at left are for the
ALH 1.9L diesel engine. For a more specific diagrams
of gasoline engine sound absorber panels, see 50
Body-Front.

< Remove right and left side sound absorber panels by un-
threading flat speed nuts (arrows) and pulling panel
down. Drivers side shown, passenger side similar.

NOTE —

Speed nuts can be removed and installed with the aid
of long-nosed plier jaws inserted into small holes near
the edges.

0024628

ENGINE COMPARTMENT MAINTENANCE



MAINTENANCE 0-17

— Remove upper engine cover.

< 1.8L engine

* Release locking pins (arrows) for engine cover by
turning 90°. Remove engine cover.

< 1.9L TDI engine

* Remove dipstick
* Remove small round plastic nut covers and mounting
nuts (arrows). Pull off engine cover.

0024633

< 2.0L engine

* Remove dipstick
* Remove plastic covers (arrows) and mounting nuts un-
derneath. Remove nut (1) and pull off engine cover.

NOTE —

On later model 2.0L engines, with only a retaining nut
at the back of the engine cover, first remove the oil dip-
stick. Then grasp the engine cover with both hands at
the sides, towards the front, and lift up and then slide
the cover forward towards the radiator and out of the
rear retaining nut grommet.

ENGINE COMPARTMENT MAINTENANCE
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< 2.8L engine (code AFP)

* Remove spark plug wires with VW special tool,
T10029, or equivalent. On some models the plug wires
have an attached loop handle (A) that can simply be
pulled on to remove the plug wire from the spark plug.
Special tool T10029 is not required for plug wires
equipped with the loop handles.

¢ Label each plug wire and place to side.

* Remove nuts (arrows) and engine cover.

— 2.8L engine (code: BDF)

* Remove engine cover by pulling off in an upward direc-
tion.

Engine oil level, checking

Itis normal for your engine to consume a small amount of
oil. The rate of consumption will depend on the quality
and viscosity of the oil and operating conditions. Make it a
habit to check oil level at every fuel filling.

— After switching ignition OFF, wait at least 3 minutes to al-
low the oil to flow back into the oil pan.

— Remove dipstick located in front of intake manifold. Wipe
dipstick with a clean cloth and fully re-insert into tube.

< Remove dipstick again and read oil level.

a. MIN mark. Oil must be topped off. After topping off, level
is correct when it is within the area (b).

b. Normal operating range. Oil does not have to be topped
off.

c. MAX mark. Oil must not be topped off.

The oil level can be at the top edge of the shaded area (b)
but on no account above the maximum level mark (c). If
oil level is at or below (a), fill to top mark.

WARNING —

Risk of damage to the catalytic converter if oil level
is too high.

Observe oil specifications! Select an oil that conforms to
the standards of the American Petroleum Institute (API).
A symbol can be found on the oil container with the API
rating and viscosity grade. Gasoline engines can use ei-
ther petroleum or synthetic oils. Volkswagen does, how-
ever, recommend that only synthetic oil be used in all TDI
diesel engines.

Pay particular attention to oil requirements of the PD-TDI
engine (code BEW). Oil must meet Volkswagen specifi-
cation VW 505.01. If this specification is not specifically
marked on the container, it is not suitable for use in this
engine.
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Engine oil, changing
— Warm car to normal operating temperature.
— Shut off engine and apply parking brake.

— Raise car and support on jackstands designed for the
purpose.

WARNING —

Jack stands should be placed on hard level surface
(e.g. concrete).

— Remove lower sound absorber panel (belly pan) from
beneath engine compartment. Remove drain plug from
oil pan and allow oil to drain. See 17 Engine—Lubrica-
tion System for drain plug location.

WARNING —

Hot oil can scald. Wear protective clothing, gloves
and eye protection.

NOTE —
» Always replace oil-drain plug sealing ring anytime the
drain plug is removed.

» On 6-cylinder engines an additional oil drain plug is lo-
cated in oil filter cap. See Engine oil filter, replacing
(6-cylinder engine).

» Dispose of oil properly at a facility equipped for recy-
cling or storage.

— Replace oil filter. See Engine oil filter, replacing for ap-
plicable engine.

— Install new oil drain plug with seal. Tighten drain plug to
proper torque.

NOTE —

» The oil drain plug seal (single-use copper “crush-style”
washer) is supplied installed on replacement drain
plugs. The seal can be cut off from the old drain plug
and replaced with a new seal, thereby eliminating the
need to replace the oil drain plug with every oil change.

* Replace oil drain plug seal with one of the same size
as the original.

Tightening torque

* Oil drain plug to oil pan
4-cylinder. .......... .. ... ... 30 Nm (22 ft-lb)
6-cylinder. .......... ... ... .... 30 Nm (22 ft-Ib)

< Fill engine with oil of proper viscosity and rating as de-
scribed below. Volkswagen oil VW 505.01 shown.
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< Qil for use in Volkswagen engines in the USA and Can-
ada should display a label with this information:

A. American Petroleum Institute (API) Certification “star-
burst” label, indicates that oil meets gasoline engine
certification requirements.

B. API application and information “donut” label.

1. Indicates type of engine and service classification.

2. Viscosity per Society of Automotive Engineers (SAE)
standards.

3. Qil passes tests to certify energy conserving properties.

Recommended engine oils
¢ Gasoline engines (through model year 2003)

Industry specification. . ............ API: SJ or SL
ACEA: A2 or A3
VW specification ....... 502 00, 501 01 or 500 00

« Diesel engines (through model year 2003)
Industry specification. . ......... API: CF4 or CG4
ACEA: B3 or B4
VW specification . .................. VW 505 00

« Gasoline engines (from model year 2004)
Industry specification. . ............ API: SJ or SL
ACEA: A3
VW specification ... .... 502 00, 501 01 or 500 00

« Diesel engines (from model year 2004)

VW specification ................... VW 505 01

Engine oil for 4-cylinder and 6-cylinder gasoline engines
may be either petroleum or synthetic engine based. En-
gine oil for the diesel engine should be synthetic.

< Fill engine with proper quantity and type of oil. Section A
is for energy conserving multigrade oils. Section B is for
multigrade only. ALWAYS check dipstick for proper oil
level.

Most 4-cylinder and 6-cylinder Volkswagen engines were
initially filled at the factory with 5W-40 energy saving oil.
The preferred viscosity is either 5W-40 or 10W-40. Oils
meeting Volkswagen standard VW 503 00 should not be
used on vehicles after model year 1999.

When changing or adding oil, use 5W-40, 10W-40 or
15W-50 meeting the above oil specifications. If the above
listed oil types are not available, itis permissible to use IL-
SAC GF3 SAE 5W-30 (API SL Energy Conserving) for
topping up purposes only. It should not be used when
changing.

Engine oil capacity, with filter change

ei8Lengine .................. 4.4 liters (4.6 qt.)
e19Lengine .................. 4.5 liters (4.8 qt.)
e20Lengine .................. 4.2 liters (4.4 qt.)
e28Lengine .................. 5.8 liters (6.1 gt.)
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— Run engine and check for leaks. Shut off engine and re-
install sound dampening pan. Check oil level with dip-
stick after about 3 minutes.

WARNING —
After changing the engine oil and the oil filter, ob-
serve the following at the first engine start:

» The engine must only run at idling speed as long
as the oil pressure warning light in the instrument
cluster is on. Do not rev the engine! If the engine
is revved with the warning light on, the turbo-
charger on TDI and 1.8L turbo engines could be
damaged or fail completely.

* The full oil pressure is not attained until the warn-
ing light has gone out. Only then can the engine
be revved.

Engine oil, changing by extracting

Engine oil can also be changed using an extraction sys-
tem such as the VAG 1307A or the VAG 1358A. When
using these devices, always follow the manufacturers in-
structions,

< Two different engine oil extraction systems offered by
Volkswagen. Size is determined by service volume.

NOTE —
Observe all applicable regulations concerning disposal
of used oil filters.

Special instructions for engines with
turbo-charger

After engine oil and oil filter have been replaced, observe
the following when first starting engine. As long as oil
pressure warning light in instrument panel insert flashes.
engine must only be allowed to run at idle. Do not touch
accelerator pedal! Bumping accelerator pedal can dam-
age turbocharger or destroy it completely. Only when
warning light extinguishes is full oil pressure achieved.
Only after that point can the engine be accelerated.

Although the above instructions apply specifically to tur-
bo-charged engines, it is good practice to observe them
for all engine types.

ENGINE COMPARTMENT MAINTENANCE
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Engine oil filter, replacing
(4-cylinder gasoline engines)

— Remove lower sound absorber panels as shown earlier.
— Position drain pan under oil filter to catch spills.

< Working from under engine, loosen and remove oil filter
(arrow) with oil filter strap or suitable wrench.

— Clean sealing surface on oil filter flange.
— Lightly lubricate rubber seal with clean oil.

— Thread on new filter and tighten by hand.

NOTE —

Observe all applicable regulations concerning disposal
of used ol filters.

Engine oil filter, replacing
(diesel engines)

— Remove upper sound absorber panel.

— Working from above the engine, loosen and remove oil
filter sealing cap.

— Pull filter up and out.
< Install new filter (4) with new gaskets (2 and 3).

— Install filter sealing cap.

Tightening torque
« QOil filter sealingcap .. ............ 25 Nm (18 ft-Ib)

— Install upper sound absorber panel.

NOTE —
Observe all applicable regulations concerning disposal
of used oil filters.
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Engine oil filter, replacing
(6-cylinder engine)

< Remove oil drain plug (1) in oil filter sealing cap (3).

— Remove ail filter cap (lower part of oil filter housing) and
install new filter element (5).

— Lubricate new rubber O-rings (4) with engine oil and in-
stall on filter sealing cap (3).

— Lubricate new rubber O-ring (2) and install with drain plug (1).

Tightening torques
¢ Qil filter sealingcap . .. .......... 25 Nm (18 ft-lb)
 Qil filter drainplug ............... 10 Nm (7 ft-Ib)

ore

Observe all applicable regulations concerning disposal
of used oil filters.

Coolant, checking

Cooling system maintenance consists of maintaining
coolant level, checking coolant freezing point, and in-
specting hoses. Coolant flushing is not part of Volk-
swagen’s scheduled maintenance.

< Volkswagen uses only one type of coolant in vehicles
covered by this manual. It can be identified by its red/pink
or purple color. This coolant/antifreeze is phosphate free
and also silicate free. When supplied by Volkswagen,

\\\\\\ this coolant/antifreeze is known as G12.

Advantages of G12 over earlier types include improvements

in corrosion protection, thermal stability, heat transfer/con-

trol, hard water tolerance and environmental protection.

Antifreeze
éfrigeér NOTE —

Volkswagen does not require replacing the coolant as part of
routine maintenance. The cooling system has been filled at the
factory with a permanent coolant. For coolant system draining
and refilling procedures, see 19 Engine-Cooling System. .

WARNING —

* G12 (Red Coolant) must NEVER be mixed with
ANY other coolant. Engine damage will result!

0024690 » Contamination of G12 with other colored cool-
ants is identifiable by discoloration (brown, pur-

ple, etc.). This mixture causes a foamy deposit to
appear in the expansion tank/radiator and MUST
be drained immediately.

» The cooling system must be completely free of
this mixture before refilling with the correct type of
coolant/antifreeze.

ENGINE COMPARTMENT MAINTENANCE
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WARNING —

» Hot coolant can scald. Do not work on the cooling
system until it has fully cooled.

» Use extreme care when draining and disposing
of coolant. Coolant is poisonous and lethal. Chil-
dren and pets are attracted to it because of its
sweet smell and taste. See a doctor or veterinar-
ian immediately if any amount is ingested.

e Use only Volkswagen original anti-freeze when
filling the cooling system. Use of any other anti-
freeze may be harmful to the cooling system. Do
not use an anti-freeze containing phosphates.

* Never mix green coolant (G11) with red coolant
(G12). Mixing can cause serious engine damage.

* Do not use tap water in cooling system. Use dis-
tilled water only to mix anti-freeze.

< A translucent expansion tank, or overflow reservoir, on

the left side of the engine compartment provides easy
monitoring of coolant level without opening the system.
The coolant level should always be checked when en-
gine is cold. The coolant level should be in the shaded
area above the min mark on the expansion tank.

Inspect hoses by first checking that all connections are
tight and dry. Coolant seepage indicates that either the
hose clamp is loose, that the hose is damaged, or that
the connection is dirty or corroded. Dried coolant has a
chalky appearance. Check hose condition by pinching
them. Hoses should be firm and springy. Replace any
hose that is cracked, that has become soft and limp, or
has been contaminated by oil or diesel fuel.

To check freezing point of the coolant, (and also the boil-
ing point), use a refractometer. With the engine cold, re-
move cap from expansion tank and draw up some
coolant with refractometer siphon. Volkswagen recom-
mends using a 50/50 mixture of anti-freeze and water,
which has a freezing point of -35°F (-38°C). If the freezing
point is too high, drain a small amount of coolant from the
system and add new anti-freeze until proper protection
level is obtained. Also see 19 Engine—-Cooling System.

NOTE —

For protection to approx. -40°C (-40°F) the percentage
of anti-freeze may be increased up to 60%. The per-
centage of anti-freeze must not exceed 60%, as higher
amounts will decrease frost protection and reduce cool-
ing capacity.
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Brake fluid level, checking

Routine maintenance of the brake system includes main-
taining an adequate level of brake fluid in the reservoir,
replacing brake fluid every 2 years, checking brake pads
for wear, checking hand brake function, and inspecting
system for fluid leaks or other damage. See Under Car
Maintenance for pad inspection and brake system in-
spection.

WARNING —

e Use only new, previously unopened brake fluid
conforming to US Standard FMVSS 116 DOT 4.

* Brake fluid is poisonous. DO NOT ingest brake
fluid. Wash thoroughly with soap and water if
brake fluid comes into contact with skin.

e DO NOT let brake fluid come in contact with
paint. Wash immediately with soap and water.

e Brake fluid absorbs moisture from the air and
must be stored in an airtight container.

* DO NOT allow brake fluid to exceed the maxi-
mum level in the fluid reservoir.

< Check fluid level at brake fluid reservoir (arrow) , located
on driver’s side of engine compartment, under air clean-
er connecting hose. The brake fluid level will drop slightly
as the brakes wear.

Brake fluid
eType ... FVMSS 116 SAEDOT 4

WARNING —

Do not mix DOT 5 (silicone) brake fluid with DOT 4
brake fluid as severe component corrosion will result.
Such corrosion could lead to brake system failure.

Brake fluid, replacing

Brake fluid readily absorbs moisture from the atmo-
sphere. This moisture can cause brake system corrosion
and adversely affect braking performance. Therefore, the
old brake should be flushed out of the system and new,
fresh fluid added at least every 2 years, regardless of
mileage. See 47 Brakes—Hydraulic System for brake
system bleeding procedures and brake fluid replacement.

NOTE —
Vehicles equipped with ABS can be bled using conven-
tional methods.

ENGINE COMPARTMENT MAINTENANCE
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Power steering fluid level, checking

There are two methods for checking power steering fluid
level.

COLD - When cold checking the power steering fluid lev-
el, the engine should not be running and the front wheels
should be in the straight ahead position. Use a screw-
driver to remove the cap (arrow) from power steering flu-
id reservoir.

Use a clean shop cloth to wipe the dipstick end and
screw the cap back on hand tight only. Remove the dip-
stick from the fluid reservoir again and check the level on
the dipstick. The level should be within + 2 mm of the min
mark (A). Adjust the fluid level if required and screw the
cap back on hand tight when done.

NOTE —

« If fluid level is above (approx. 2 mm) the MIN mark,
some fluid must be extracted.

e If fluid level is more than 2 mm below the MIN mark,
the hydraulic system must be checked for leaks. It is
not sufficient to top-up with fluid.

HOT - When hot checking the power steering fluid level,
start the engine and let it run until the power steering fluid
temperature is above 50°C (122°F). The front wheels
should be in the straight ahead position. Use a screw-
driver to remove power steering reservoir cap. Use a
clean shop cloth to wipe the dipstick end and screw the
cap back on hand tight only. Remove the dipstick from
the fluid reservoir again and check the level on the dip-
stick. The level should be between the max and min
marks. Adjust the fluid level if required and screw the cap
back on hand tight when done.

Power steering fluid
eType........ hydraulic oil (VW part no. G 002 000)

ENGINE COMPARTMENT MAINTENANCE

NOTE —

The power steering system uses a special hydraulic oil
and not ATF.
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WARNING —

» Use only Volkswagen hydraulic oil G 002 000 in
the power steering system. Do not use ATF or
other non-approved types of power steering fluid.
If the wrong fluid is used, power steering compo-
nents may fail.

» Volkswagen part numbers are given for refer-
ence only! Always consult your Volkswagen parts
department or aftermarket parts specialist for the
latest parts information.

Fluid leaks

Check the engine compartment for signs of fluid leaks.
Fluid leaks attract dust making them easier to spot. Many
expensive repairs can be avoided by prompt repair of mi-
nor fluid leaks.

Inspect for leaks in engine, cooling, fuel, heating and air
conditioning systems. Visually inspect hoses and hose
connections for leaks, worn areas, porosity and brittle-
ness.

Fuel filter, replacing (gasoline engines)

Volkswagen specifies that the fuel filter used on gasoline
engines is designed to last the life of the car. Replace-
ment is only necessary if the filter becomes clogged due
to contaminated fuel or failure to keep the fuel tank
sealed. If dirt in the fuel filter is suspected, also check the
screen on the bottom of the fuel delivery unit for contami-
nation. See 20 Fuel Storage and Supply.

ENGINE COMPARTMENT MAINTENANCE
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Fuel filter, draining (diesel engine)

The diesel fuel filter functions to trap water. As water is
heavier than diesel fuel, it settles to the bottom of filter
and can be drained off.

WARNING —

Do not allow diesel fuel to contact coolant hoses or
other rubber parts. Wipe diesel fuel off hoses imme-
diately and wash with soap and water.

Remove control valve retaining clip.

1. Fuel return line
* From diesel injection pump
2. Fuel supply line
* To diesel injection pump
3. O-ring
* Always replace
4. Fuel control valve
* Recirculates fuel to filter at temperatures
below 15°C (59°F)
* Returns fuel to tank at temperatures
above 31°C (88°F)
* Installed position: arrow points toward fuel tank
5. Retaining clip
6. Fuel return line
* To fuel tank
7. Fuel supply line
* From fuel tank
8. Diesel fuel filter
* Fill with diesel fuel before installing
* Observe fuel flow direction marked on top
9. Gasket

10. Water drain plug

Pull fuel control valve up with fuel lines connected.

Loosen water drain plug on bottom of filter and drain out
approximately 100 cc (1.7 oz.) of fuel/water.

Install fuel control valve with a new O-ring.
Attach retaining clip and tighten drain plug.
Check fuel system for leaks (visual inspection) with the
engine running. Raise engine speed several times and

let idle. Fuel flow through transparent pipe must be ob-
served.
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Fuel filter, replacing (diesel engine)

Remove control valve retaining clip.
Pull fuel control valve up with fuel lines connected.

Label and disconnect fuel filter inlet and outlet lines.

A. Water drain fitting (no hose connection)
B. Fitting for fuel control vaive

C. Fuel inlet (from fuel tank)

D. Fuel outlet (to engine)

Unbolt filter bracket from passenger’s of engine compart-
ment near strut tower and remove with filter.

Loosen bracket and remove filter.
Install new filter.
Fill new filter with fresh diesel fuel (to facilitate starting).

Installation is reverse of removal, noting the following:

* Install fuel filter inlet and outlet lines. Use new fuel line
clamps as required.

¢ Install fuel control valve with a new O-ring and attach
retaining clip.

Start engine and check fuel system for leaks (visual in-
spection) with the engine running. Raise engine speed
several times and let idle. Fuel flow through transparent
pipe must be observed.

NOTE —
Engine may require a longer cranking period before it
starts due to the fuel system having been open.

Battery service

Under normal operating conditions, the battery is mainte-
nance free. At high outside temperatures, however, itis ad-
visable to check the electrolyte level through the translucent
battery housing. The electrolyte level should be just above
the battery plates and their separators. The battery plates
can be seen once the filler caps are removed. If the electro-
lyte level is low, replenish it by adding distilled water only.
When servicing the battery, observe the following points:

* All cell caps must be equipped with an O-ring seal.

* The electrolyte level on batteries with visible minimum and
maximum markings on the outside of the (semi-transpar-
ent) battery case is checked by visual inspection.

* The electrolyte level must be above the minimum mark-
ing or just reach the maximum marking.

* On batteries where the exterior markings are difficult to rec-
ognize (due to installation location, battery case opaque-
ness or dirt), the cell caps must be removed and individual
cell electrolyte levels checked from inside the battery.

* The electrolyte level must align with the internal electro-
lyte level indicator (lip). This equates to the external
“maximum” marking on the battery case.

ENGINE COMPARTMENT MAINTENANCE
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Battery service (continued)

* Check that battery is securely located and clamping
bolt is tight.

* When the electrolyte level is too low and the cell plates
are exposed, a loss of battery capacity will result (loss
of power). If the cell plates are not completely sub-
merged by electrolyte, (sulfuric acid/water mixture) cor-
rosion will occur on the plates, plate bridges and cell
connector. Optimum battery function is not possible un-
der these conditions!

* When electrolyte level is too high, electrolyte (sulfuric
acid/water mixture) may leak out and damage the sur-
rounding areas such as the battery tray and engine
compartment.

* Only use distilled water to top-up batteries. This prevents
electrolyte impurities which cause self-discharging.

* DO NOT overfill the battery.

* Overfilled batteries can boil over.

* Too little electrolyte reduces the service life of the battery.

* Excess electrolyte MUST be extracted using a hydrometer.

* Dispose of electrolyte (sulfuric acid) properly! Waste
electrolyte must only be disposed of in appropriate
waste disposal sites. Refer to local regulations pertain-
ing to electrolyte disposal.

* Volkswagen recommends that only new generation
batteries with central gas venting are to be installed.

For battery testing and service, see 27 Engine Electri-
cal.

For battery removing and installing, see 27 Engine Elec-
trical.

Some batteries have a charge indicator (arrow) (magic
eye) on top that displays electrolyte level and charge
condition.

* Green, charge and electrolyte level are OK.

* Black, there is insufficient or no charge.

* Yellow or colorless, the electrolyte level is critically low
and should be topped off with distilled water immediately.

NOTE —

« If the charge indicator on batteries in excess of 5
years old are colorless, do not attempt to top off or re-
charge battery. Battery must be replaced.

« Air bubbles that occur normally during battery charg-
ing (even during vehicle operation) may adversely af-
fect charge indicator reading. To obtain an accurate
reading, gently tap the charge indicator with a screw-
driver handle or rock the vehicle to displace any pos-
sible air bubbles that have formed.

 For technical reasons, some batteries are equipped
with sealing plugs with plastic foil. These batteries are
considered maintenance free.
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Ribbed V-belt, checking

The ribbed V-belt is self-adjusting and does not require
any routine maintenance aside from periodic inspection
for wear. Belts of this design are known for their smooth
running, high efficiency, and long life.

Raise vehicle and support safely on jackstands or with
hoist, see Lifting Vehicle.

Remove lower sound absorber panels as described earlier.

Manually turn engine at vibration damper/belt pulley (ar-
row) using a socket and wrench.

Check belt condition for the following:

 Splits in the base material (substrata) including
cracks, core fractures and cross section fractures.

* Separation between the layers, especially between
the top cover and the tension cord layers.

» Chunking or breaking of the base or lower layer ma-
terial.

« Fraying of the tension cords.

¢ Flank (side) wear including flaking, fraying, chunking,
glazing, hardening, and surface cracking.

* Oil and grease contamination.

NOTE —

It is essential to replace the ribbed belt if it is found to
have any of the above listed faults.

Cross section of Volkswagen ribbed V-belt.

1. Top layer, cover
2. Tension cords
3. Base material

If any of the above conditions exist, the belt(s) must be re-
placed. Consult the maintenance tables at the end of this
section for appropriate routine replacement intervals.

Ribbed V-belt, replacing
(4-cylinder engines)

Remove lower sound absorber panel below ribbed V-
belt, as described earlier.

Mark direction of rotation on ribbed V-belt with chalk or
crayon.

Swing tension roller off (arrow) of belt with a wrench and
hold.

ENGINE COMPARTMENT MAINTENANCE
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< Lock tensioner in released position with suitable tool
(VW T10060 mandrel).

— Remove belt.

— Installation is the reverse of removal. Observe belt rout-
ing.

< 4-cylinder gasoline engines and 1.9L PD Diesel
with air conditioning

1. Crankshaft pulley

2. Tensioner pulley

3. Generator pulley

4. A/C Compressor pulley

5. Power steering pump pulley
6. Ribbed V-belt

< 4-cylinder gasoline engines and 1.9L PD Diesel
without air conditioning

1. Crankshaft pulley

2. Tensioner pulley

3. Generator pulley

4. Power steering pump pulley
5. Ribbed V-belt

WARNING —

Ensure correct seating of ribbed V-belt in pulleys.
Failure to seat belt properly will severely damage
ribbed V-belt.
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Ribbed V-belt, replacing (1.9L TDI diesel
engine (code: ALH)

Remove right side lower sound absorber panel as given
earlier.

Remove connecting pipe between intercooler and turbo-
charger.

Mark direction of rotation on ribbed V-belt with chalk or
crayon.

Swing tension roller off (arrow) of belt with a wrench and
hold while removing belt.

Installation is the reverse of removal. Observe belt rout-
ing.

TDI diesel engine (code: ALH) with air conditioning

1. Crankshaft pulley

2. Tensioner pulley

3. Generator pulley

4. Power steering pump puliey
5. ldler pulley

6. Ribbed V-belt

7. Compressor pulley

CAUTION —

Ensure correct seating of ribbed V-belt in pulleys.
Failure to seat belt properly will severely damage
ribbed V-belt very quickly.

NOTE —

On engines with air conditioning, slip belt off of com-
pressor pulley first and install to compressor pulley last.

TDI diesel engine (code: ALH) without air conditioning

1. Crankshaft pulley

2. Tensioner pulley

3. Generator pulley

4. Ribbed V-belt

5. Power steering pump pulley

ENGINE COMPARTMENT MAINTENANCE



0-34 MAINTENANCE

Ribbed V-belt, replacing
(6-cylinder engine)

= Remove upper and lower right sound absorber panels as
described earlier.

— If reinstalling the old belt, mark running direction on belt.

— Remove air cleaner housing complete with mass air flow
sensor. See 24a Fuel Injection-Motronic.

< For AFP engine, temporarily install M8x80 bolt (A) in
threaded hole in belt tensioner and thread bolt in until
ribbed V-belt is free of tension.

CAUTION —

Do not over tighten bolt. Thread bolt in only until
ribbed V-belt can be removed. The tensioner
housing may be damaged if the bolt is overtight-
ened.

/
i

4 On BDF engine, pull off fuel return hose (arrow) above
belt tensioner. This allows better access to the tensioner.

NOTE —
Fuel return line should be indicated with blue markings.

WARNING —

Fire Hazard! Fuel will be expelled under pressure
when fuel lines are disconnected. Do not smoke or
work near heaters or other fire hazards. Keep a fire
extinguisher handy. Cover fuel connections with
cloth before disconnecting to prevent excess leak-
age,

— Remove poly-ribbed belt from pulleys.

< Temporarily install bolt (M8x45) (arrow A) in threaded
hole in belt tensioner and tighten bolt in until ribbed V-
belt is free of tension.

ENGINE COMPARTMENT MAINTENANCE
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< Install poly-ribbed belt in position.

— Slowly remove M8 bolt from tensioner, making sure belt
is correctly seated in pulley grooves.

— The remainder of installation is the reverse of removal.
Start engine and check that belt runs smoothly.

NOTE —
Small arrows on belt indicate running direction.

Timing belt (toothed belt), checking

The timing belt, also called the toothed belt or camshaft
drive belt, is a reinforced rubberized toothed belt that
drives that camshaft. On TDI (code: ALH) diesel engines,
the belt also drives the injection pump. The belt is subject-
ed to high temperatures and should be inspected during
scheduled maintenance intervals. See Maintenance
Schedules at the back of this section.

< To inspect the toothed belt, the upper section of the
toothed belt guard belt must first be removed. Release
retaining clips and move timing belt upper cover to side.
Inspect belt for tears, separation of layers, fraying of belt
cords, surface cracks, or traces of oil and grease. Re-
place belt if any faults are found. The belt can also be
measured with a Vernier caliper to determine if replace-
ment is necessary.

Measured width of timing belt
eWearlmit.................... 22 mm (0.866 in.)
v/\ NOTE —
i \ ~ Replacement intervals for timing belts varies by engine
~) type and model year. See Maintenance Schedules at

the back of this section. For those engines where Volk-
swagen does not specifically recommend a replacement
interval, the publisher recommends that the belt be re-
placed at least every 90k miles or 5 years. VR6 timing
chains do not have a specified replacement interval.

Timing belts found on all engines use semi-automatic
tensioners that do not generally require adjustments. See
15 Cylinder Head and Valvetrain for belt and tensioner
replacement procedures.

ENGINE COMPARTMENT MAINTENANCE
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Spark plugs, replacing (gasoline
engines with single ignition coil)

Spark plugs are generally replaced during scheduled
maintenance services. Due to the design of the combus-
tion chambers and shape of the cylinder head, spark
plug replacement can easily be accomplished without re-
moval of intake manifold. Manifold and injector rail
shown removed for clarity. Cylinder number 1 is the clos-
est to the timing belt.

NOTE —

Note that spark plugs for cylinders #1 and #2 are an-
gled to the left and that spark plugs for cylinders #3 and
#4 are angled to the right.

Remove the upper sound absorber panel.

NOTE —

»On AFP (VR6) engines, the spark plug wires must first
be removed with special tool T10029, or equivalent
before removing the upper sound absorber panel.

« |t may not be necessary to use special tool T10029 if
spark plug wires are equipped with removal loops that
allow the spark plug wires to be removed by hand.

Remove the spark plug wire from cylinder 1 with a suit-
able tool such as VW special tool T10029. Do not pull on
the wires. Tool is designed so that locks (arrow 2) en-
gage tabs on spark plug connector (arrow 1). Pulling on
the tabs, rather than the wire itself prevents damage.

NOTE —
« |t may be necessary to unplug the injector wire and
gently turn the injector in the mounts for access.

« [t may not be necessary to use special tool T10029 if
spark plug wires are equipped with removal loops that
allow the spark plug wires to be removed by hand.

A plastic spark plug wire removal tool (Volkswagen part
number 021 012 213) was included with some vehicle
tool kits and can be useful in removing and installing the
spark plug wires.

Remove spark plug with a 5/8 in. (16 mm) spark plug
socket and an extension.

Check gap on new spark plug and install, re-install injec-
tor wire and plug wire.

Repeat for each remaining cylinder.

Install upper sound absorber panel and spark plug wires.

ENGINE COMPARTMENT MAINTENANCE

Tightening torques

 Spark plug to cylinder head
4-cylinderengine . .............. 30 Nm (22 ft-Ib)
6-cylinderengine . .............. 25 Nm (18 ft-Ib)
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Spark plugs, replacing (gasoline en-
gines with multiple ignition coils)

— Remove the upper sound absorber panel.

< On 1.8L engine (code: AWW, AWP) remove mounting
nut for vacuum reservoir, label vacuum lines and remove
reservoir. Remove three mounting nuts for vacuum res-
ervoir bracket and remove bracket (1).

— On 2.8L, 24-valve engine (code: BDF) release ignition
coil connector at ignition coil.

— Remove ignition coil.

* On 1.8L (code: AWD) engine unbolt coil mounting
bolts, remove coil and spark plug connector.

* On 1.8L (code: AWW, AWP) engines use special tool
T10094 or T40039 to remove ignition coil.

* On 2.8L (code: BDF), use special tool T10095 to re-

L ‘ ©) ® o << move ignition coil.
[ - =/ - S
’ MI l MI ’m, L—-'N02-0848 — Remove spark plug with spark plug socket and extension

JSRTM (i.e. VW special tool 3122B).

— Repeat for each remaining cylinder.

— Install in reverse order of removal.

Tightening torques

e Spark plug to cylinder head
4-cylinderengine . .............. 30 Nm (22 ft-Ib)
6-cylinderengine . .............. 25 Nm (18 ft-Ib)

Specification
* Spark Plugs (1.8L engine)

Original equipment number . . ... .. 101-000-063-AA

Manufacturers number. . ........... NGK PFR 6Q

Gap ... max 0.80 mm (0.031 in)
* Spark Plugs (2.0L engine, code: AEG)

Original equipment number . . .. . .. 101-000-033-AA

Manufacturers number. ... .. .. NGK BKUR 6 ET-10

Gap .......... 0.90to 1.10 mm (0.035 to 0.043 in)
* Spark Plugs (2.0L engine, code: AVH, AZG, BBW,

BEV)

Original equipment number . . ... .. 101-000-062-AB

Manufacturers number. . ....... NGK PZF R5D-11

Gap .......... 0.90to 1.10 mm (0.035 to 0.043 in)
» Spark Plugs (2.8L engine, code: AFP)

Original equipment number . . . . .. 101-000-035-AH

Manufacturers number. ... ... .. NGK BKR 5 EKUP

Gap ..o 0.70 mm (0.027 in)
* Spark Plugs (2.8L engine, code: BDF)

Original equipment number . ... ... 101-000-062-AB

Manufacturers number. .. ... ... NGK PZF R5D-11

Gap ... max 1.1 mm (0.045 in.)

ENGINE COMPARTMENT MAINTENANCE
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NOTE —

Volkswagen part numbers are given for reference only.
Always consult with your Volkswagen parts department
or aftermarket parts specialist for the latest parts infor-
mation.

Air filter element, replacing

The air filter element should generally be replaced as
specified in the maintenance tables. Under severe condi-
tions, however, such as driving on dirt or desert roads, or
in dusty areas, it is advisable to replace the element more
frequently.

Disconnect harness connector for mass air flow sensor
(MAF).

Loosen hose clamp on intake hose and take hose off
near mass air flow sensor.

Loosen air cleaner housing captive screws (arrows) and
place top of housing to side.

Remove old filter element.

Clean filter housing.

NOTE —

Some vehicles may be equipped with a mesh screen
across the air intake on the lower air cleaner housing.
If equipped with this “snow screen”, inspect and care-
fully clean as needed.

Install new filter element.

Remainder of installation is the reverse of removal.

UNDER CAR MAINTENANCE

Under car maintenance requires that the car be raised on
a lift or properly supported on jackstands. Under car
maintenance should not be carried out unless proper
(safe) lifting equipment is available. See Lifting Vehicle
for more information on lifting and working under the car.

WARNING —

» Do not work under a car supported solely by a
jack. Jack stands must always be used when
working under the car.

e Jack stands must be placed on a hard, level sur-
face (e.g. concrete).
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Brake system, visual inspection

Check the brake master cylinder, vacuum brake booster
(also hydraulic unit if anti-lock brake system is fitted),
brake pressure regulator, and brake calipers for leaks
and damage.

* Brake hoses must not be twisted.

* Brake hoses must not touch any part of the vehicle
when steering is at full lock.

» Check brake hoses for porosity and deterioration, brake
hoses and brake lines for chafing points.

* Check brake connections and attachments for correct
seating, leaks and corrosion.

* Any faults found must be repaired.

Brake pads (front and rear), checking

To accurately check the front brake pad thickness, the
front wheels should be removed. With the wheel re-
moved, measure the thickness of outer and inner pads. If
pad thickness (including backing plate) is 7 mm (0.28 in.)
or less, the brake pads should be replaced.

< Check front brake pad thickness dimension (a).

Brake pad wear limit
* Minimum width (incl. backing plate) . .7 mm (0.28 in.)

NOTE —

Before removing the front wheels, mark their position in
relation to the brake rotor so the wheel can be rein-
stalled in the same position.

< Rear brake pads can be inspected without removing

wheel. Check brake pad thickness dimension (a) using
flashlight and mirror to inspect if necessary.

Brake pad wear limit
* Minimum width (incl. backing plate) . .7 mm (0.28 in.)

WARNING —
When tightening wheel bolts, tighten the bolts in
stages using a criss-cross pattern.

Tightening torque
* Wheel bolt to wheel hub. .. ....... 120 Nm (89 ft-Ib)

UNDER CAR MAINTENANCE
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Parking brake, adjusting

The parking brake acts on the rear brakes and is self-ad-
justing to compensate for wear. Adjustment of the park-
ing brake is only necessary if brake components are
replaced. See 46 Brakes—Mechanical Components for
parking brake adjustment and service procedures. The
parking brake should begin to hold after approximately
two clicks of the lever.

Tire service

Tire pressure should be checked on a regular basis. Itis best
to check pressures when the tires are cold. Refer to the data
label on the fuel filler flap for proper inflation pressures. Be
sure to also check the spare tire pressure. Check that all tires
are the same type and tread pattern. Measure tread depth.
New tires generally have 10/32 of an inch tread depth (tread
depth is measured in 32nds of an inch). If the tire is worn be-
yond the minimum specification listed, it should be replaced.

Tire tread depth
eMinimum ........ ... .. L. 1.6 mm (2/32in.)

UNDER CAR MAINTENANCE

CAUTION —

Wheel alignment must be checked after replacing
tires to ensure maximum tire life.

Most tires have tread wear indicators (TWI) (arrows)
spaced around the tires that will indicate when the tire
has reached the wear limit. If the tops of the wear indica-
tors no longer have any tread on them then the tire
should be replaced.

The tires should also be checked for abnormal wear pat-
terns. The tread wear pattern on the front tires is an indi-
cation of whether the toe and camber settings need to be
checked. “Feathering” on the tread indicates incorrect
toe. If the tread is worn on one side, this is usually caused
by incorrect camber.

To extend tire life and minimize wear, Volkswagen rec-
ommends that the tires be rotated front to rear every
10,000 miles. For more information on tires, see 44
Wheels-Tires, Wheel Alignment.

Drive axles, checking boots

There are inner and outer CV boots on each front axle
shaft. The boots should be regularly inspected for tears,
cracks, or deterioration. Once the boot is open to the
weather, abrasive road debris can enter the joint and
quickly destroy it. If boot replacement is carried out
promptly, chances are good that the joint can be saved.
See 40 Front Suspension and Drive Axles for drive
boot replacement procedures.
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"Max

Min

Front suspension components,
checking

Check ball joint dust boots for damage and correct seating.
Check for play in ball joints. Check inner and outer tie rod
end boots for damage and correct seating. Check for play
by moving tie rods and wheels. Check attachment of ball
joints and tie rod ends. See 40 Front Suspension and
Drive Axles for suspension component replacement.

Transmission, checking for leaks

Inspect the transmission for signs of fluid leakage. Pay
particular attention to the axle seals. Repair any leaks
found, see 34 Manual Transmission.

Final drive oil level, checking

On cars with manual transmission, the final drive lubricant
shares a common supply with the transmission lubricant. For
final drive and transmission fluid level checking, see Trans-
mission oil level, checking (manual transmission).

On cars with automatic transmission, the final drive oil
level is checked by removing the speedometer drive gear
from the transmission housing and using the drive gear
as a dipstick. The car should be on a level surface when
making the check.

— Remove speedometer drive, wipe clean with a cloth and
install again.

< Remove drive and check oil level.

NOTE —
« Oil level must be between MIN and MAX markings.

» The amount of oil between MIN and MAX markings is
approximately 0.1 Liter (0.1 qt).

— If oil level is too low, add oil in small amounts until proper
level is reached.

Specification
¢ Automatic transmission, final drive lubricant
GO052145A2......... SAE 75 W90 (Synthetic oil)

NOTE —

Volkswagen part numbers are given for reference only!
Always consult with your Volkswagen Parts Depart-
ment or aftermarket parts specialist for the latest parts
information.

— If oil level is too high, suction out excess using VAG
1358A or equivalent.

— When proper level is obtained, install speedometer drive.

UNDER CAR MAINTENANCE
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Transmission oil level, checking
(manual transmission)

< 02J - Remove oil filler plug (arrow A) with 17 mm Allen
wrench. Transmission oil drain is also shown (arrow B).

< 02M - Remove oil filler plug (arrow A) with 17 mm Allen
wrench. Transmission oil drain is also shown (arrow B).

— Check oil level.

NOTE —
Oil level must be to lower edge of filler plug hole.

= If oil level is too low, add oil in small amounts until proper
level is reached.

— Install oil filler plug.

Several different types of transmission oils are specified
for both the 02J and 02M transmissions. Before topping-
up or changing the transmission oil, consult the tables in
34 Manual Transmission for the correct oil type.

NOTE —

Volkswagen part numbers are given for reference only!
Always consult with your Volkswagen Parts Depart-
ment or aftermarket parts specialist for the latest parts
information.
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V.A.G 1924

Transmission fluid (ATF) level,
checking and adjusting
(automatic transmission)

The 01M and 09A automatic transmissions do not have a dip-
stick and the procedure requires measuring and maintaining
a specified ATF temperature (which is neither cold nor hot,
but in between) during the ATF level checking. Special Volk-
swagen tools are required for this operation and it is therefore
recommended that ATF level checking on 01M/09A trans-
missions be left to an authorized Volkswagen dealer.

Automatic Transmission codes
cOIM (from 1999 m.y.) . . ..o 4-speed
*09A (from 2001 m.y.) ..o oo 5-speed

Before starting, be sure that the following checking condi-
tions are met:

* Transmission not in limp-home mode, ATF temperature
not above approx. 30°C (86° F)

* Vehicle must be level

* Selector lever in “P”

* Center and left sound absorber panels removed

Attach container of ATF filler VAG 1924 to vehicle.
Start engine.

Connect suitable scan tool and access Transmission

Control Module. If using a Volkswagen supplied VAG

1551/1552, observe the following sequence in the scan

tool display window:

* 1 - Rapid Data

* Address word 02 - Transmission electronics

* Advance to Read Measuring Value Blocks - 08

* Select display group 05

* Observe display field 1 for transmission temperature
(must be below 30°C at start)

Lift vehicle.
Place container under transmission.

Bring ATF to test temperature.

ATF test temperature
* 35 t0 45°C (95 to 113°F)

<

Remove ATF level plug (arrow) from oil pan.

01M transmission

UNDER CAR MAINTENANCE
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4 09A transmission

— If ATF drips out of hole when temperature is between
35°C to 45°C, ATF level is correct and no further action
is required. Install new seal on level plug and torque.
This completes the ATF check.

Tightening torque
* ATF level plug with new seal .. .... 15 Nm (11 ft-Ib)

— If no ATF drips out of hole by the time the temperature
reaches 45°C (113°F), fill through the filler tube until fluid
comes out of the level checking hole.

=l

< Pry off plug and seal (arrow) with screwdriver. The seal
will be destroyed, always replace. 01M shown, 09A sim-
ilar.

< Special tool VAG 1924 shown inserted into filler tube for
automatic transmission filling. 01M shown, 09A similar.

Automatic Transmission Lubricant (VW ATF)
*01M transmission. . ... ... .. part no. G 052 162 A2
* 09A transmission . . ........ part no. G 052 990 A2

— Install plug on filler tube and secure with new seal. Install
new seal on level plug and torque. This completes the
ATF check.

If ATF ran out immediately when plug was removed from
level checking hole, transmission was overfilled. Allow
fluid to run out until temperature on scan tool is between
35°C and 45°C. Install new seal on level plug and torque.
This completes the ATF check.

UNDER CAR MAINTENANCE
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ATF, replacing (01M transmission)

— Remove center and left sound absorber panels.
— Place suitable container under transmission.
= Remove ATF level plug from oil pan as shown previously.

— Remove overflow pipe from within level plug hole. ATF
will flow out. Drain ATF.

— When fluid has drained, install overflow pipe.
— Install level plug (with old seal) and tighten hand-tight.

— Fill with 3 liters (3.2 qt.) of ATF through filler line using
VAG 1924.

— Start engine and shift through all selector lever positions
with the vehicle stationary.

— Check and top up ATF level as given earlier.

ATF, replacing (09A transmission)

— Remove lower sound absorber panels.
— Place suitable container under transmission.

< Remove ATF drain plug (arrow) from transmission hous-
ing and drain fluid.

— Install drain plug with new seal.

Tightening torque
* Drain plug to transmission (09A) . .. 45 Nm (33 ft-Ib)

< Fill with 2.5 liters (2.6 qgt.) of ATF through filler line using
VAG 1924.

— Start engine and shift through all selector lever positions
with the vehicle stationary.

— Check and top up ATF level as given earlier.

UNDER CAR MAINTENANCE
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Exhaust system, checking

WARNING —

» The exhaust system operates at extremely high
temperatures. Do not touch the exhaust system
while the engine is running.

* Allow exhaust system to cool at least one hour
before touching.

Inspect exhaust system for leaks or damage. Inspect ex-
haust system mounts. Replace faulty, missing or deterio-
rated parts.

Underbody sealant, checking

When performing a visual inspection for damage to the
underbody sealant, also check the underbody, wheel
housings and sill panels. Any faults found should be
promptly repaired.
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BODY AND INTERIOR MAINTENANCE

Body exterior

Automobile finishes are subjected to abuse from industri-
al fumes, corrosive road salt, acid rain, and other damag-
ing air-born elements. Regular and correct care will
contribute to maintaining and preserving the exterior of
your Volkswagen.

NOTE —

Proper care may be a condition for upholding new car
warranty should corrosion damage or paint defects oc-
cur.

The best protection against environmental influences is
frequent washing and waxing. How often this is required
depends on the environment where the vehicle is used.

Under certain circumstances weekly washing may be
necessary. Under other conditions, a monthly washing
and waxing may be adequate. Even if a wax solution is
used when washing your vehicle, itis advisable to protect
the paint with a coat of hard wax at least twice a year.
Check the paint for chips and scratches. Paint defects
should be touched up soon after they occur to prevent
corrosion.

After the winter, the underside of the vehicle should be
thoroughly washed.

Exterior plastic and vinyl should be kept clean. Occasion-
ally apply a colorless vinyl or leather preservative. DO
NOT wax plastic or vinyl.

Exterior lights, checking

Check operation of headlights (high and low beam),
marker lights, taillights, turn signal lights, brake lights, re-
verse lights and emergency flasher lights. Use a helper
when checking lights. See 94 Lights, Accessories—Ex-
terior.

Interior lights, checking

Check operation of indicator and instrument cluster warn-
ing bulbs. Check operation of interior cabin illumination
bulbs. See 96 Lights, Accessories-Interior.

Dust and pollen filter, replacing

All vehicles are equipped with a ventilation air dust and
pollen filter. This filter prevents most dust and pollen from
entering the passenger compartment. Volkswagen spec-
ifies replacement of this filter at regular mileage intervals.
See 80 Heating and Ventilation.

BODY AND INTERIOR MAINTENANCE
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Airbag unit, visual inspection

All models are fitted with driver and passenger side air-
bags. In addition, all models are fitted with side airbags
built into the front seat backrest. Some models are also
equipped with side curtain airbags in the upper pillars.

WARNING —

» The padded airbag covers on the steering wheel
and instrument panel must not be covered over or
have any objects affixed to them.

* Do not apply any chemical treatment to airbag
unit covers. Clean with a dry or water moistened
cloth only.

Inspect padded airbag unit covers on steering wheel and
instrument panel and side airbag units for signs of exter-
nal damage. Check with an authorized Volkswagen deal-
er if any faults are found.

Inspect seats for covers that may obstruct or hinder prop-
er deployment of side airbag.

WARNING —

Volkswagen of America has issued a directive spe-
cifically warning against the installation of aftermar-
ket upholstery on any vehicle equipped with side
airbags. The factory-installed upholstery is de-
signed to separate in specific places at specific
rates, and in specific directions. Installation of non-
factory upholstery including, but not limited to,
"beads” and "sheepskins”, may cause seat mount-
ed airbags to deploy when they are not supposed
to; fail to deploy when they should; or to deploy in
some manner other than designed. This is a safety
hazard and could result in serious injury or death to
occupants of the vehicle.

Door check straps and hinges,
lubrication

4 The door check mechanism and door hinge pins should
be lubricated periodically. Lubricate door check rollers
(arrows B) and tensioning spring (arrow C) with Volk-
swagen special grease G 000 150. It is also advisable to
lubricate the hinge pins (arrows A) with a penetrating lu-
bricant. In all cases, it is a good idea to clean old grease
away before applying new lubricant.
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Windshield wipers and washers,
checking

Inspect windshield wiper blades, front and rear. Replace
damaged or deteriorated parts. Check spray pattern of
windshield washers, front and rear, adjust as necessary.
Fill reservoir for windshield cleaning system. Always add
a windshield cleaner to the water (windshield washer an-
tifreeze in winter). See 92 Wipers and Washers.

In cases where cleaning of windshield and replacement
of wiper blades or inserts fails to eliminate streaking con-
ditions, a more complete cleaning of windshield may be
needed. Thoroughly clean outside of windshield with a
non-abrasive cleaner such as Bon Ami® or Soft Scrub®
using a soft cloth and water. Rub until windshield is com-
pletely clean of all foreign material. Rinse windshield
thoroughly.

On board diagnostics (OBD), checking

A final part of Volkswagen’s maintenance program spec-
ifies checking the On-board Diagnostic (OBD) system
memory. The ODB system is integrated into the engine
management control module and monitors emissions-re-
lated and other electrical components on the car, includ-
ing the adaptive automatic transmission, the ABS
system, and the airbag system. Checking the OBD mem-
ory for faults requires special tools and training. There-
fore, it is recommended that this job be carried out by an
authorized Volkswagen dealer or qualified independent
repair shop.

NOTE —

» A list of diagnostic trouble codes for generic aftermar-
ket scan tools (P-codes) can be found at the back of
this manual.

» More manufacturer supplied diagnostic scan tool in-
formation for using the VAG 1551/1552 or aftermarket
equivalent scan tool, is available in the Official Facto-
ry Repair Manual, electronic edition. The CD-ROM
can be purchased at www.bentleypublishers.com or
by contacting the publisher at the address listed in the
front of this manual.

QUALITY REVIEW

When you have finished working under the hood and
around other areas of the vehicle, it is advisable to take a
moment to quality check or review your work. This helps
to insure that the operation or repair has been completed
properly with all affected systems functioning within nor-
mal parameters.

QUALITY REVIEW
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MAINTENANCE SCHEDULES

Road test

Upon completion of the maintenance work, the vehicle
should be road tested. Check the following during road
test:

* Automatic transmission shift lock:

Shift lever should not be able to move unless foot brake
is applied. For more information, see 37 Automatic
Transmission.

¢ Automatic park/neutral position switch:

Engine should only start in park or neutral with brake
on.

* Kickdown operation (automatic transmission):
Depress accelerator pedal fully to floor. Depending on
vehicle speed and engine speed, upshift is either de-
layed or transmission shifts down into next lower gear

¢ Manual gearshift smooth operation

¢ Clutch operation, smoothness and pedal pressure.

 Brake pedal and parking brake free play:
Brake pedal: max. 1/3 of overall pedal travel
Parking brake lever: 2 notches (clicks)

« Brake operation, noise and function of ABS if equipped.

* Engine performance, idle speed, acceleration, cold and
hot starting.

« Steering play should be zero with engine running and
vehicle on ground.

* Cruise control system operation.

* Radio operation, and reception.

* Vehicle handling and dynamics such as pulling to the
side, cornering, vibrations in steering wheel and unusual
noises.

MAINTENANCE SCHEDULES

The maintenance schedules list all of the routine mainte-
nance specified by Volkswagen, as well as the mileage
intervals at which they should be performed.

NOTE —

» Volkswagen continually updates maintenance sched-
ules to suit changing conditions through the issuance
of Maintenance Schedule Service Circulars. If in
doubt about any of the requirements for your vehicle,
consult an authorized Volkswagen dealer.

» The maintenance tables on the following pages con-
tain information for various Volkswagen models avail-
able at the time of publication. The information for V6
engines does not apply to vehicles covered by this
manual.

* The maintenance tables list service intervals through
105,000 miles (168,000 km). For continued service,
repeat intervals listed from the first 105, 000 miles for
remaining life of vehicle.
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Table a. 1999 m.y. maintenance schedule

Miles | 5 |10 | 15|20 |25 |30 | 35|40 (4550|5560 (65| 7075808590 95|100|105
Kilometers | 8 | 16 (24 | 32|40 |48 |56 |64 | 72 | 80 | 88 | 96 |104(112|120{128|136(144|152(160|168
D

Engine Oil — change | . . . . . . . . .
Engine Filter — change R . . . . . . . . B
Water Sep. — drain . ] . . . . . . . . . .
Timing Belt — check condition o . . . . . . . . . .
Fuel Filter — replace . . . . .

Timing Belt — replace**

Hk

Timing Belt Tensioner — replace

Engine Oil — change B e N Y Y T Y S P e ) e I I I B I
Engine Filter — change el el el el el el el el ot el ool el eloelefele]]:
V-Belt — replace .
Spark Plugs — replace . .
Timing Belt — check condition . .

Timing Belt — replace

Timing Belt Tensioner — replace
0

Engine Oil — change o | . . . . . . . . B
Engine Filter — change |- . . . . . . . . .
Spark Plugs — replace

(all but New Beetle) . . . . .
Spark Plugs - replace (NB) . .

Timing Belt — check condition . .

Engine Oil — change o] . . . . . . B . . .
Engine Filter — change .| . . . . . . . . .
Spark Plugs — replace . .

Engine Oil — change . . . . . . . . . . . . . . . . . . . . .
Engine Filter — change . . . . . . . . . . . . . . . . . . . . .
Spark Plugs — replace . .

Timing Belt — check condition . .

Timing Belt — replace

Timing Belt Tensioner — replace

A

W/W Fluid — check level . . . . . . B B . .
Auto-Shift Lock — check . . . . . . . . . .
Brake System — check . . . . . . . . . .
Wheels — rotate front to rear . . . . . . . . . .
Battery — check electrolyte level . . . . .
Dust Pollen Filter — replace . . . . B
Manual Trans. — check for leaks . . . . .
Automatic Trans. — check for leaks . . . . .
Tires/Spare — check condition . . . . .
Drive Shafts — check boots . . . . .
OBD - check DTC memory . . . . .
Door Check Straps — lubricate . . . . .
During Road Test . . . . .
After Road Test . . . . .
Air Cleaner* — replace filter . .

Cooling System — check level . . . . .
V-Belt — check tension/condition . .

Ribbed Belt — check condition . .

Front Axle — check . | .

Check ATF and diff. level . .

Headlights — adjust . . . . .

“Every 40,000 miles and 4 years; except Passat and Eurovan, every 2 years * *Recommended ***Recommended; replace once only

Brake Fluid - change every 2 years regardless of mileage
Air Bag System - check for function and damage after 4 years, 8 years and every 2 years thereafter

EDITOR’S NOTE —
Publisher’s additional recommended maintenance interval:

* 1.8T timing belt and tensioner, inspect every 20K miles, replace every 60k miles.

» 2.0 timing belt and tensioner, inspect every 20K miles, replace every 90k miles.

MAINTENANCE SCHEDULES



0-52 MAINTENANCE

Table b. 2000 m.y. maintenance schedule

Engine Qil - change

Miles 10 (15(20 | 25(30 (35|40 (45|50 |55|60|6570|75|80 85|90 |95 100{105
Kilometers 16|24 3240 |48 |56 |64 | 72|80 88|96 |104|112|120|128(136(144|152|160|168
)
Engine Oil — change . . . . . . B . . .
Engine Filter — change . . . . . . . . . .
Water Sep. — drain . . . . . . . . . .
Timing Belt — check condition . . . . - . . . . .
Fuel Filter — replace . . B B .
Timing Belt — replace” A M A

Engine Filter — change

Spark Plugs — replace

V-Belt — replace

Timing Belt — check condition

Timing Belt — replace

Timing Belt Tensioner — replace
|
Engine Oil — change

Engine Filter — change

Spark Plugs — replace (Cabrio)

Spark Plugs — replace (except Cabrio)

Timing Belt — check condition

Engine Oil — change

Engine Filter — change

Spark Plugs - replace

Engine Qil — change

Engine Filter — change

Spark Plugs — replace

Timing Belt — check condition

Timing Belt — replace

Timing Belt Tensioner — replace

A

W/W Fluid — check level

Auto-Shift Lock — check

Brake System — check

Wheels — rotate front to rear

Air Bag System **

Battery — check electrolyte level

Dust Pollen Filter — replace

Cooling System — check level

Manual Trans. — check for leaks

Automatic Trans. — check for leaks

Tires/Spare — check condition

Drive Shafts — check boots

OBD - check DTC memory

Door Hinge

Headlights — adjust

During Road Test

After Road Test

Air Cleaner™* — replace filter

V-Belt — check tension/condition

Ribbed Belt — check condition

Brake Fluid****

Check ATF and diff. level

Front Axle (tie rod, etc.)

*Recommended

EDITOR’S NOTE —

Publisher’s additional recommended maintenance interval:

**Every 12 months regardless ol mileage
*=**Replace every 2 years regardless of milcage

“**Every 2 years: Cabrio, Passat, EuroVan. Every 4 years: Golf, Jetta, New Beetle

« 1.8T timing belt and tensioner, inspect every 20K miles, replace every 60k miles.

» 2.0 timing belt and tensioner, inspect every 20K miles, replace every 90k miles.

MAINTENANCE SCHEDULES
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Table c. 2001 m.y. maintenance schedule

Miles | 5 |10 (15|20 |25{30|35|40|45|50|55|6065|70|75|80|85]|90|95|100|105
Kilometers | 8 |16 |24 | 32|40 |48 |56 |64 |72 |80 |88 |96 |104|112|120{128|136|144|152|160| 168
D
Engine Oil — change o | . . . . . . . . .
Engine Filter — change - |- . . . . B . . . .
Water Sep. — drain o | . . . . . . . . .
Timing Belt — check condition L . . . . . . . B .
Fuel Filter — replace . . . . .
Timing Belt — replace A M A
Engine Qil - change . . . . . . . . . . . . . . . . . . . . .
Engine Filter — change el e el e e e e e e e oo o] ]
Spark Plugs — replace . .
V-Belt — replace .
Timing Belt — check condition . .
Timing Belt — replace .
Timing Belt Tensioner — replace .
0
Engine Oil — change - . . . . . . . . .
Engine Filter — change e . . . . . . . . .
Spark Plugs — replace (Cabrio) . . - . .
Spark Plugs — replace (except Cabrio) . .
Timing Belt — check condition . .
Engine Oil — change .| . . . . . . . . .
Engine Filter — change .| . . . . . . . . .
Spark Plugs — replace . .
Engine Oil — change . . . . . . . . . . . . . . . . . . . . .
Engine Filter — change . . . . . . . . . . . . . . . B . . . . .
Spark Plugs — replace . .
Timing Belt — check condition . .
Timing Belt Tensioner — replace .
Timing Belt — replace .
W/W Fluid — check level . . . . . . . . . .
Auto-Shift Lock — check operation . . . . . . . . . .
Brake System — check . . . . . . . . . .
Wheels — rotate from front to rear . . . . . . . . . .
Air Bag System — check function/
damage* . . . . . . . . . .
Battery — check electrolyte level . . . . . . . . . .
Dust Pollen Filter — replace . . . . .
Cooling System — check level . . . . .
Manual Transmission — for leaks . . . . .
Automatic Transmission — for leaks . . . . .
Tire/Spare Tire — check condition . . . . .
Drive Shafts — check boots . . . . .
OBD — check DTC memory . . . . .
Door Hinge . . . . .
Headlights - check and adjust if necessary . . . . .
Road Test — during . . . . .
Road Test — after . . . . .
Air Cleaner — replace filter** . B
V-Belt — check tension/condition . .
Ribbed Belt — check condition . B
Brake Fluid*** . .
Check ATF and diff. level . .
Front Axle (tie rods, etc.) . .

“Check the air bag system every 12 months, regardless of mileage. Check the air bag system at 4 years, 8 years, and then every 2 years (10, 12, 14, etc.)
**Replace the air filter every 2 years or 40,000 miles, whichever occurs first: Cabrio, Passat, EuroVan. Replace the air filter every 4 years or 40,000 miles,
whichever occurs first: Golf, Jetta, New Beetle *=*Replace the brake fluid cvery 2 years, regardless of mileage

EDITOR’S NOTE —
Publisher’s additional recommended maintenance interval:

» 1.8T timing belt and tensioner, inspect every 20K miles, replace every 60k miles.

» 2.0 timing belt and tensioner, inspect every 20K miles, replace every 90k miles.

MAINTENANCE SCHEDULES
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Table d. 2002-2003 m.y., 1.8L engine, maintenance schedule

QGGG 8 16 24 32 40 48 56 64 72 80 88 96 104 112 120 128 136 144 152 160 168
([ 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105

Engine Oil — change e oo o|e (o0 /e|e e 0o o e 0 0 0|0 o 0| e e
Engine Filter — change e/ o (o 0|0 0 o|0 06 /0o o/ 0 0o o 0|0 o 0|0 e o
Timing Belt — check . . .

Timing Belt — replace .
Timing Belt Tensioner — replace .
V-belt/Ribbed Belt — check . .

V-belt — replace .

Spark Plugs — replace . .

Air Cleaner — replace filter . .

W/W Fluid — check level . . . . . 0 . . . .
Auto-shift Lock — check operation . ] . . . . . . . .

Brake System — check damage/
leaks, pad thickness, fluid level . . . . . . . . . .

Wheels — rotate front to rear ) . . . . . . ) . .

Airbag System — check function/

damage” . . [ . . (] (] . [ ]
Battery — check electrolyte level . . . . . . . . . .
Engine — check for leaks . . . . .
Pollen Filter — replace . . . ) )
Cooling System — check level . . . . .
Transmission — check for leaks™* . . . . .
Tires/Spare — check condition . . . . .
Driveshaft — check boots ] . . . .
OBD - check DTC memory . . . . .
Door Hinge — lube . . . . .

Headlights — check and adjust
if necessary . . . . .

Exhaust System — check for
damage and leaks . . . . .

Sunroof Frame — clean and

lubricate . . . . .
Road Test . . . . .
Power Steering — check fluid level o .
Brake Fluid*™** . .

Check ATF and Differential for
leaks and level; add if necessary . .

Front Axle — check dust seals,
ball joints, tie rods . . . . .

*Air Bag System - visual check every 12 months regardless of mileage ~ **Manual Transmission ~ check level; add if necessary
***Brake Fluid - change every 2 years regardless of mileage

EDITOR’S NOTE —

Publisher’s additional recommended maintenance interval:

» 1.8T timing belt and tensioner, inspect every 20K miles, replace every 60k miles.

MAINTENANCE SCHEDULES
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Table e. 2002-2003 m.y, 1.9L engine, maintenance schedule

Kilometers 32 40 48 56 64 72 80 88 96 104 112 120 128 136 144 152 160 168
Miles 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105

Engine Oil — change
Engine Fiiter — change o | o . . . . . . . . .
Timing Belt — check . . . . .
Timing Belt — replace .
Timing Belt Idler — replace .
V-belt/Ribbed Belt — check . .
Air Cleaner - replace filter . .
Water Sep — drain (TDI) ol e . . . . . . . . .
Fuel Filter — replace (TDI) . . . . .
W/W Fluid — check level . . . . . . . . ) .
Auto-shift Lock — check operation . J . . . . . . . .
Brake System — check damage/
leaks, pad thickness, fluid level . . . . . . . . . .
Wheels — rotate front to rear . . . . . . . . . .
Airbag System — check function/
damage* . . . . . . . . . .
Battery — check electrolyte level . . . . L3 . . . . .
Engine — check for leaks . . . . .
Pollen Filter — replace . . . . .
Cooling System — check level . . . . .
Transmission — check for leaks™ . . . . .
Tires/Spare — check condition . . . . .
Driveshaft — check boots . . . . .
OBD - check DTC memory . . . . .
Door Hinge — lube . . . . .
Headlights — check and adjust
if necessary . . . . .
Exhaust System — check for
damage and leaks L3 . . . .
Sunroof Frame — clean and
lubricate . . . . .
Road Test . . . . .
Power Steering — check fluid level . .
Brake Fluid™** . .
Check ATF and Differential for
leaks and level; add if necessary . .
Front Axle — check dust seals,
ball joints, tie rods ] . . . .

*Air Bag System — visual check every 12 months regardless of mileage
“**Brake Fluid - change every 2 years regardless of mileage

**Manual Transmission — check level; add if necessary

MAINTENANCE SCHEDULES
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Table f. 2002-2003 m.y., 2.0L engine, maintenance schedule

[ AlInCICIeal 8 16 24 32 40 48 56 64 72 80 83 96 104 112 120 128 144 152 160 168

(U9 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 90 95 100 105
Engine Oil - change o e . . . . . ) . . .
Engine Filter — change o | o . . . . . . . . .
Timing Belt — check . .
V-belt/Ribbed Belt — check . .
Spark Plugs — replace ) .
Air Cleaner — replace filter . .
W/W Fluid — check level . ° . ° . . . . . .
Auto-shift Lock — check operation . . . . . . . . . .

Brake System — check damage/
leaks, pad thickness, fluid level . . . . . . . ° ° .

Wheels - rotate front to rear . (] . [ . . . . . .

Airbag System — check function/

damage* . . . ] . . ] . . .
Battery — check electrolyte level . . . . . . . . . .
Engine — check for leaks . . . . .
Pollen Filter — replace ° . . . .
Cooling System — check level . ° . . °
Transmission — check for leaks™* . . . . °
Tires/Spare — check condition . . . . .
Driveshaft — check boots . . . . .
OBD - check DTC memory . ° . ° .
Door Hinge — lube . ° . . .

Headlights — check and adjust
if necessary . ] . . .

Exhaust System — check for
damage and leaks . . . . .

Sunroof Frame - clean and

lubricate . . . . .
Road Test . . . . .
Power Steering — check fluid level . °
Brake Fluid*** ° .

Check ATF and Differential for
leaks and level; add if necessary . .

Front Axle — check dust seals,
ball joints, tie rods . . . . .

*Air Bag System — visual check every 12 months regardless of mileage ~ **Manual Transmission — check level; add if necessary
**“*Brake Fluid — change every 2 years regardless of mileage

EDITOR’S NOTE —
Publisher’s additional recommended maintenance interval:

» 2.0 timing belt and tensioner, inspect every 20K miles, replace every 90k miles

MAINTENANCE SCHEDULES
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Table g. 2002 m.y., 2.8L (VR6) engine, maintenance schedule

Kilometers 32 40 48 56 64 72 80 83 96 104 112 120 128 136 144 152 160 168
Miles 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105

Engine Oil — change . . . . . . .
Engine Filter — change . . . . . . .
V-belt/Ribbed Belt — check . .
Spark Plugs - replace . .
Air Cleaner — replace filter . .
W/W Fluid — check level [ . . o . . .
Auto-shift Lock — check operation ° . . . . . .
Brake System — check damage/
leaks, pad thickness, fluid level . . . . ° . .
Wheels — rotate front to rear ° . . . ° . .
Airbag System — check function/
damage” . . ° ° ° . .
Battery — check electrolyte level o . ) . ° . .
Engine — check for leaks [ . . .
Pollen Filter — replace U o . .
Cooling System — check level . . . .
Transmission — check for leaks™* U . . .
Tires/Spare — check condition o . . °
Driveshaft — check boots [ . . .
OBD - check DTC memory [ . . .
Door Hinge — lube ] . . .
Headlights — check and adjust
if necessary . . ° °
Exhaust System — check for
damage and leaks . ° . .
Sunroof Frame — clean and
lubricate . . . °
Road Test . . . .
Power Steering — check fluid level . .
Brake Fluid*** . .
Check ATF and Differential for
leaks and level; add if
necessary**** ° .
Front Axle — check dust seals,
ball joints, tie rods . . . .

*Air Bag System — visual check every 12 months regardless of mileage

***Brake Fluid — change every 2 years regardless of mileage  ****Change ATF EuroVan only

**Manual Transmission — check level; add if necessary

MAINTENANCE SCHEDULES
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Table h. 2003 m.y., 2.8L (VR6) engine, maintenance schedule

(LGN 8 16 24 32 40 48 56 104 112 120 128 136 144 152 160 168
Ui 5 10 15 20 25 30 35 65 70 75 80 85 90 95 100 105

Engine Oil — change o/ oo |e |0 0|0 |0 |0 0|0 |0 /e |0 /0o e e e e  efe
Engine Filter — change o (oo (0|0 o|0 e |0 o |0 o 0o o o e 0| e 0| e e
V-belt/Ribbed Belt — check . .
Spark Plugs — replace . .
Air Cleaner — replace filter . .
W/W Fluid — check level . . . . . . . . ° .
Auto-shift Lock — check operation . . . . . ° . . . .

Brake System — check damage/
leaks, pad thickness, fluid level . . . . . . . . . .

Wheels — rotate front to rear (] . . . . . . . . .

Airbag System — check function/

damage* . . . . . . . . . .
Battery — check electrolyte level . ] [ . . . ) ° . .
Engine — check for leaks . . . . .
Pollen Filter — replace . . ° ° .
Cooling System — check level ) . . ° °
Transmission — check for leaks™* . . . . .
Tires/Spare — check condition . . . . .
Driveshaft — check boots ) . . . .
OBD - check DTC memory . . . . .
Door Hinge — lube . . . . .

Headlights — check and adjust
if necessary . . . ° .

Exhaust System — check for
damage and leaks U . . . .

Sunroof Frame - clean and

lubricate . . . . .
Road Test . . . . .
Power Steering — check fluid level U .
Brake Fluid*** ] U

Check ATF and Differential for
leaks and level; add if
necessary**** . .

Front Axle — check dust seals,
ball joints, tie rods . . ° . °

*Air Bag System — visual check every 12 months regardless of mileage  **Manual Transmission — check level; add if necessary
***Brake Fluid - change every 2 years regardless of mileage  ****Change ATF EuroVan only

MAINTENANCE SCHEDULES
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Table i. 2004 m.y., 1.8L engine, maintenance schedule

1.8 Liter Turbo Engine:

Miles (in thousands) 5 (10(15| 20 | 25 |[30| 35|40 (45|50 |55|60 | 65|70 | 75|80 |85 |90 | 95|100/105

Kilometers (in thousands) 8 (16/24| 32 | 40 |48 |56 | 64 | 72 | 80 | 88 | 96 |104|112|120|128|136|144{152({160|168

Engine: change engine oil and oil filter o 0o/ 0 0 0o (0 0 | 0/ 0|0 0 o 0| e /0o e e 0 0o e o
Engine: check for leaks . . . . .
Battery: check . . . . .
Door check straps: lubricate . ° . ° .
Dust & pollen filter: replace (where applicable) . ° . ° °
Cooling system: check coolant level; add if . . R N
necessary .
Windshield washer fluid: check level; add if

L[] L] o L] [ [ ] [ ] [ ] [ ] [ ]
necessary
Automatic shift lock: check operation including

. . . . . . . . . .

park/neutral position switch

Automatic transmission: check for leaks ) . . ° .

Manual transmission: check oil level; add if

necessary; check for leaks ® ® ® * d
Wheels: rotate front to rear . [ . . . . . . ° .
Tires/spare wheel: check condition and pressure ] . . . .
Brake system: check for damage/leaks, brake pad N N . . N o o . o N

thickness, brake fluid level

Drive shafts: check boots . o . . .

On-Board Diagnostic system: check fault
memory; erase if necessary

Sunroof frame: clean and lubricate . . . . .

Miles (in thousands)| 5 ([10/15| 20 |(25/30| 35 |40 |45 |50 | 55 |60 |65 |70 | 75 | 80 | 85 | 90 | 95 {100|105
Kilometers (in thousands)| 8 [16(24| 32 (40|48 |56 |64 | 72 | 80 | 88 | 96 [104|112]120(128|136{144/152|160|168
Front axle: check dust seals on ball joints and tie rod

ends; check tie rods ® * ° °
Headlights: check & adjust if necessary . . . . .
Rear spoiler: lubricate if necessary ° . . . . . . . . .
Timing belt: check condition . .

Timing belt and tensioning roller: Replace .

V-belt/ribbed belt: check tension and
condition; adjust if necessary

Spark plugs: replace

Air cleaner: replace filter

Automatic transmission: check ATF

Exhaust system: check for damage & leaks .

Power steering: check fluid level

Automatic transmission final drive: check oil °
level and for leaks; add if necessary

Check operation of convertible top and roll-over
protection with convertible top open using VAS 5051
Road Test: check kickdown, braking, steering,
heating and ventilation, air conditioning, power . ] . . .
accessories and electrical systems
Every 12 months, regardless of mileage (kilometers): Perform visual check on Airbag system.
Every 2 years, regardless of mileage (kilometers): Change brake fluid.

Every 2 yrs or 20,000 miles (32,000 kilometers), whichever comes first: Check function of convertible top and check roll-over protection with
convertible top open. VMS-04-1, Mar. 29, 2004

EDITOR’S NOTE —
Publisher’s additional recommended maintenance interval:

« 1.8T timing belt and tensioner, inspect every 20K miles, replace every 60k miles.

MAINTENANCE SCHEDULES
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Table j. 2004 m.y., 1.9L PD engine, maintenance schedule

1.9 Liter TDI Engine:

conditioning, power accessories and
electrical systems

Miles (in thousands) 10 |15 |/20|25|30|35|40|45|50|55|60|65|70|75|80|85|90 | 95| 100 {105
Kilometers (in thousands) 16 |24 |32 |40 | 48 | 56 |64 |72 | 80|88 |96 |104(112{120|128|136|144|152| 160 {168
Engine: change engine oil and oil filter . . . . . . . ° . °
Engine: check for leaks . . ] . .
Battery: check . . . . .
Door check straps: lubricate . . . . .
Windshield washer fluid: check level; add if
[ ] [ ] [ L) [ ) ® L ] ® [ ] [ )
necessary
Dust & pollen filter: replace (where
. [ ] [ ) [ ) [ ) [ )
applicable)
Automatic shift lock: check operation N . . . N o N o N
including park/neutral position switch ®
Automatic transmission: check for leaks . . . . .
Manual transmission: check oil level; add if . N . N
necessary; check for leaks °
Tires/spare wheel: check condition and
[ ] [ ) [ ] L) [ )
pressure
Wheels: rotate front to rear . . . . . . . . . .
Drive shafts: check boots . . . . .
On-Board Diagnostic system: check fault N . R .
memory; erase if necessary °
Brake system: check for damage/leaks, . N N . . N N R N N
brake pad thickness, brake fluid level
Rear spoiler: lubricate if necessary . . . . ° . ° ° . °
Miles (in thousands) 10 |15 (20| 25|30 |35|40| 45|50 |55|60|65|70|75|80|85 90|95 |100 105
Kilometers (in thousands) 16|24 132 |40 |48 | 56 |64 | 72| 80 | 88 | 96 |{104|112|120|128|136|144|152|160|168
Cooling system: check coolant level; add if
L ] [ ] ® [ ] L]
necessary
Automatic transmission: check ATF .
Direct shift transmission (DSG): change fluid ) .
Front axle: check dust seals on ball joints and N o o
tie rod ends; check tie rods ® *
Air cleaner: replace filter ] .
Headlights: check & adjust if necessary . . . ° .
Exhaust system: check for damage & leaks . . . . .
Sunroof frame: clean and lubricate . . . . .
Power steering: check fluid level . .
Water separator: drain water ° . . . . ° . . .o o
Fuel filter: replace . . . .
Timing belt: check hd
Timing belt: replace .
V-belt/ribbed belt: check; adjust if necessary . .
Road Test: check kickdown, braking,
steering, heating and ventilation, air
[ ] [ ] [ ] [ [ ]

Every 12 months, regardless of mileage (kilometers): Perform visual check on Airbag system.

MAINTENANCE SCHEDULES

Every 2 years, regardless of mileage (kilometers): Change brake fluid.

VMS-04-1, Mar. 39, 2004
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Table k. 2004 m.y., 2.0L engine, maintenance schedule

2.0 Liter Engine:

Miles (in thousands)| 5 (10| 15|20 | 25|30 |35 |40 | 45|50 (55|60 |65|70|75|80|85|90 95 |100{105
Kilometers (in thousands) 16|24 132(40 (48 |56 |64 | 72|80 |88 |96 |104{112{120{128({136|144 152|160|168
Engine: change engine oil and oil filter o | o ] . . ] . ) ° . °
Engine: check for leaks . . . . °
Exhaust system: check for damage & leaks . . . . °
Battery: check . . ° . .
Door check straps: lubricate . . . . .
Dust & pollen filter: replace (where N o
applicable) ® ® °
Cooling system: check coolant level; add if .
necessary ® ® ® ®
Windshield washer fluid: check level; add if
necessary [ ] [ ] [ ] [ ] [ ) [ ] [ ) [ ) L] [ ]
Automatic shift lock: check operation o . . o .
including park/neutral position switch ® ® ® ® °
Automatic transmission: check for leaks . . ° ° .
Manual transmission: check oil level; add if . o
necessary; check for leaks ° ° °
Wheels: rotate front to rear . . . . . . . . . .
Tires/spare wheel: check condition and N o
pressure ® ° ®
Brake system: check for damage/leaks, N N N o N N o
brake pad thickness, brake fluid level ® e .
Drive shafts: check boots . ] . . .
On-Board Diagnostic system: check fault R . .
memory; erase if necessary ® °
Miles (in thousands) 5 |10| 15 |20{25| 30 |{35/40 45 | 50 (55 |60 | 65|70 | 75|80 | 85|90 | 95 100|105
Kilometers (in thousands) 8 |[16| 24 |[32|40| 48 |56 64 | 72 ( 80 | 88 | 96 |104|112|120|128|136{144{152|160|168
Timing belt: check .
Sunroof frame: clean and lubricate . . . . .
V-belt/ribbed belt: check tension and
condition: adjust if necessary ® *
Spark plugs: replace . .
Air cleaner: replace filter . .
Rear spoiler: lubricate if necessary . . . . . . . . . )
Automatic transmission: check ATF . .
Automatic transmission final drive oil: check o o o
level and for leaks; add if necessary
Headlights: check & adjust if necessary . . . . .
Power steering: check fluid level .
Front axle: check dust seals on ball joints and tie rod N N
ends; check tie rods ® ® °
Check operation of convertible top and roll-over .
protection with convertible top open using VAS 5051 * ® ° ®
Road Test: check kick down, braking,
steering, heating and ventilation, air conditioning, . . . . .
power accessories and electrical systems
Every 12 months, regardless of mileage (kilometers): Perform visual check on Airbag system.
Every 2 years, regardless of mileage (kilometers): Change brake fluid.
Every 2 yrs or 20,000 miles (32,000 kilometers), whichever comes first: Check function of convertible top and check roll-over protection with
convertible top open. VMS-04-1, Mar. 29, 2004

EDITOR’S NOTE —

Publisher’s additional recommended maintenance interval:

» 2.0 timing belt and tensioner, inspect every 20K miles, replace every 90k miles.

MAINTENANCE SCHEDULES
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Table 1. 2004 m.y., 2.8L engine, maintenance schedule

2.8 Liter VR6 Engine:

conditioning, power accessories and
electrical systems

Miles (in thousands) 5| 10 [15/20(25| 30 {35|/40| 45 |50 | 55 |60 | 65|70 | 75|80 | 85| 90 | 95 |100|105
Kilometers (in thousands) 8 | 16 |24|32|40| 48 (5664 | 72 | 80 | 88 | 96 |104{112(120(128|136|144|152|160168
Engine: change engine oil and oil filter . . . . ] . . . . ]
Windshield washer fluid: check level; add if
necessary L) [ ] L) L] L) [ ] L] ] [ ] L)
Automatic shift lock: check operation including . . . . N N N N .
park/neutral position switch b
Brake system: check for damage/leaks, brake pad N . N N . .
thickness, brake fluid level ® ® ° ®
Wheels: rotate front to rear . ) . . ° . . ] . .
Engine: check for leaks . . . . °
Dust & pollen filter: replace (where applicable) o . . . .
Battery: check [ . ] . ] . . . .
Automatic transmission/final drive: check
ATF; check oil level and for leaks; add if . ° °
necessary
Cooling system: check coolant level; add if R . o o o
necessary
Automatic transmission: check for leaks . . °
Tires/spare wheel: check condition and pressure . . . ° .
Manual transmission: check oil level; add if N N o .
necessary; check for leaks °
Drive shafts: check boots . . . ° .
On-Board Diagnostic system: check fault N N N N .
memory; erase if necessary
Miles (in thousands)] 5§ |10 |15 |20 | 25|30 |35 |40 | 45|50 |55 /60| 65|70|75 80|85 |90 | 95|100/105
Kilometers (in thousands) 8 |16 |24 | 32|40 |48 | 56 |64 | 72 | 80 | 88 | 96 |[104|112/120(128|136|144|152|160(168
Door check straps: lubricate . . ° . .
Automatic transmission: change ATF . .
Exhaust system: check for damage & leaks . . . . .
Front axle: check dust seals on ball joints N N o
and tie rod ends; check tie rods ® ®
Headlights: check & adjust if necessary . . . . .
Air cleaner: replace filter . °
Sunroof frame: clean and lubricate . . ° . .
Timing belt: check (not applicable)
Timing belt: replace (not applicable)
Timing belt tensioner: replace (not applicable)
V-belt/ribbed belt: check . .
Spark plugs: replace .
Power steering: check fluid level . .
Road Test: check kickdown, braking,
steering, heating and ventilation, air N N . N N

Every 12 months, regardless of mileage (kilometers): Perform visual check on Airbag system.

Every 2 years, regardless of mileage (kilometers): Change brake fluid.

VMS-04-1, Mar. 29, 2004

MAINTENANCE SCHEDULES
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Table m. 2005 m.y., 1.8L engine, maintenance schedule
1.8 Liter Turbo Engine:

Miles (in thousands) 5 |10|15| 20|25 30|35 (40 45|50 |55 |60 65|70 |75|80 |85 90|95 |100{105

Kilometers (in thousands) 8 |(16|24| 32| 40 48|56 |64 |72 | 80 88 | 96 |104|112/120|128|136|144|152|160|168

Engine: change engine oil and oil filter o |e|je|/ 0| o 0o 0|0 | 0|0 0o e o e 0o | e e e e e e
Engine: check for leaks ° . . . .
Battery: check . . ] . .
Door check straps: lubricate . . . . .
Dust & pollen filter: replace (where applicable) . . ) . .
Cooling system: check coolant level; add if .
necessary A . (] .
Windshield washer fluid: check level; add if N o N . N N
necessary ® ® ° ®
Automatic shift lock: check operation including

[ ] [ ] [ ] [ ] [ ] L] [ ] L] L] [ ]

park/neutral position switch

Automatic transmission: check for leaks ) . . ° °

Manual transmission: check oil level; add if

necessary; check for leaks ® ® * ° .
Wheels: rotate front to rear . . . . . . . . . .
Tires/spare wheel: check condition and pressure . . . . .
Brake system: check for damage/leaks, brake pad

L] [ ] [ ] [ ] [ ] L] o [ ) L ] L ]

thickness, brake fluid level

Drive shafts: check boots ) . . . .

On-Board Diagnostic system: check fault
memory; erase if necessary

Sunroof frame: clean and lubricate . . . . .

Miles (in thousands)| 5 |10(15] 20 {25(30| 35 |40 |45 | 50 | 55|60 (65|70 | 75|80 | 85| 90 | 95 |100/105
Kilometers (in thousands); 8 |16/24} 32 |40(48 |56 |64 | 72 | 80 | 88 | 96 {104|112|120|128|136|144|152|160|168
Front axle: check dust seals on ball joints and tie rod N o °
ends; check tie rods ® °
Headlights: check & adjust if necessary ) . ]
Rear spoiler: lubricate if necessary . . . . . . . . °
Timing belt: check condition . .
Timing belt and tensioning roller: Replace N
V-belt/ribbed belt: check tension and N .
condition; adjust if necessary
Spark plugs: replace . .
Air cleaner: replace filter ] .
Automatic transmission: check ATF ] ]
Exhaust system: check for damage & leaks . . . . .
Power steering: check fluid level . °
Automatic transmission final drive: check oil . °
level and for leaks; add if necessary ®
Check operation of convertible top and roll-over N N .
protection with convertible top open using VAS 5051 ¢ °
Road Test: check kickdown, braking, steering,
heating and ventilation, air conditioning, power . . ] . .
accessories and electrical systems
Every 12 months, regardless of mileage (kilometers): Perform visual check on Airbag system.
Every 2 years, regardless of mileage (kilometers): Change brake fiuid.
Every 2 yrs or 20,000 miles (32,000 kilometers), whichever comes first: Check function of convertible top and check roll-over protection with
convertible top open. e

EDITOR’S NOTE —
Publisher’s additional recommended maintenance interval:

 1.8T timing belt and tensioner, inspect every 20K miles, replace every 60k miles.

MAINTENANCE SCHEDULES
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Table n. 2005 m.y., 1.9L engine, maintenance schedule

1.9 Liter TDI Engine:

Miles (in thousands)

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

105|

Kilometers (in thousands)

16

24

32

40

48

56

64

72

80

88

96

104

112

120

128

136

144

152

160

168|

Engine: change engine oil and oil filter

Engine: check for leaks

Battery: check

Door check straps: lubricate

Windshield washer fluid: check level; add if
necessary

Dust & pollen filter: replace (where
applicable)

Automatic shift lock: check operation
including park/neutral position switch

Automatic transmission: check for leaks

Manual transmission: check oil level; add if
necessary; check for leaks

Tires/spare wheel: check condition and
pressure

Wheels: rotate front to rear

Drive shafts: check boots

On-Board Diagnostic system: check fault
memory; erase if necessary

Brake system: check for damage/leaks,
brake pad thickness, brake fluid level

Rear spoiler: lubricate if necessary

Miles (in thousands)

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

105

Kilometers (in thousands)

16

24

32

40

48

56

64

72

80

88

96

104

112

120

128

136

144

152

160

168

Cooling system: check coolant level; add if
necessary

Automatic transmission: check ATF

Direct shift transmission (DSG): change fluid

Front axle: check dust seals on ball joints and|
tie rod ends; check tie rods

Air cleaner: replace filter

Headlights: check & adjust if necessary

Exhaust system: check for damage & leaks

Sunroof frame: clean and lubricate

Power steering: check fluid level

Water separator: drain water

Fuel filter: replace

Timing belt: check

Timing belt: replace

V-belt/ribbed belt: check; adjust if necessary

Road Test: check kickdown, braking,
steering, heating and ventilation, air
conditioning, power accessories and

electrical systems

Every 12 months, regardless of mileage (kilometers): Perform visual check on Airbag system.

MAINTENANCE SCHEDULES

Every 2 years, regardless of mileage (kilometers): Change brake fluid.

VN-04.0% Jul

Iy O 4004
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Table o. 2005 m.y., 2.0L engine, maintenance schedule

2.0 Liter Engine:

Miles (in thousands)| 5 |10 15|20 |25 | 30 | 35 | 40 ’ 45 |50 | 55|60 |65 |70 | 75|80 |85|90 |95|100 105
Kilometers (in thousands) 16 |24 13240 |48 |56 |64 | 72|80 |88 | 96 |104/112|120|128|136(144|152|160|168
Engine: change engine oil and oil filter o | o . . . . . . . . °
Engine: check for leaks . . . . .
Exhaust system: check for damage & leaks . . ° . .
Battery: check . . . . °
Door check straps: lubricate . ° . ° °
Dust & pollen filter: replace (where .
applicable) ® * ° °
Cooling system: check coolant level; add if . .
necessary ° ° °
Windshield washer fluid: check level; add if N R N N . o
necessary ° ° ° °®
Automatic shift lock: check operation N . . . .
including park/neutral position switch ® °® ° ® ®
Automatic transmission: check for leaks . . . ) .
Manual transmission: check oil level; add if R N
necessary; check for leaks ® * *
Wheels: rotate front to rear . . . . . . ° . . °
Tires/spare wheel: check condition and N N
pressure ° ° °
Brake system: check for damage/leaks, N . N N N N
brake pad thickness, brake fluid level ° ° ° °
Drive shafts: check boots ° . ° . .
On-Board Diagnostic system: check fault R . o
memory; erase if necessary ° °
Miles (in thousands)| 5 r10 15 |20|25| 30 |35|40|45 |50 |55 |60 | 65|70 | 75|80 |85|90 95 |100|105
Kilometers (in thousands)| 8 |16| 24 {32|40| 48 |56/64 | 72 | 80 | 88 | 96 [104|112|120(128|136(144|152|160|168
Timing belt: check *
Sunroof frame: clean and lubricate . . . . )
V-belt/ribbed belt: check tension and
condition; adjust if necessary ® °
Spark plugs: replace . .
Air cleaner: replace filter . .
Rear spoiler: lubricate if necessary ° ° . . . . . . . °
Automatic transmission: check ATF . .
Automatic transmission final drive oil: check N
level and for leaks; add if necessary ° °
Headlights: check & adjust if necessary . . . ° .
Power steering: check fluid level .
Front axle: check dust seals on ball joints and tie rod . .
ends; check tie rods ° ® °®
Check operation of convertible top and roll-over . R N
rotection with convertible top open using VAS 5051 ° °
Road Test: check kick down, braking,
steering, heating and ventilation, air conditioning, . . . . .
ower accessories and electrical systems
Every 12 months, regardless of mileage (kilometers): Perform visual check on Airbag system.
Every 2 years, regardless of mileage (kilometers): Change brake fluid.
Every 2 yrs or 20,000 miles (32,000 kilometers), whichever comes first: Check function of convertible top and check roll-over protection with
convertible top open. W04 i ot 2004

MAINTENANCE SCHEDULES
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Table p. 2005 m.y., 2.8L engine, maintenance schedule

2.8 Liter VR6 Engine:

Miles (in thousands)

10

20(25/ 30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

105

Kilometers (in thousands)

16

32(40| 48

56

64

72

80

88

96

104

112

120

128

136

144

152

160

168

Engine: change engine oil and oil filter

Windshield washer fluid: check level; add if
necessary

Automatic shift lock: check operation including
park/neutral position switch

Brake system: check for damage/leaks, brake pad
thickness, brake fluid level

Wheels: rotate front to rear

Engine: check for leaks

Dust & pollen filter: replace (where applicable)

Battery: check

Automatic transmission/final drive: check
ATF; check oil level and for leaks; add if
necessary

Cooling system: check coolant level; add if
necessary

Automatic transmission: check for leaks

Tires/spare wheel: check condition and pressure

Manual transmission: check oil level; add if
necessary; check for leaks

Drive shafts: check boots

On-Board Diagnostic system: check fault
memory; erase if necessary

Miles (in thousands)| 5

10

20

25 | 30

35

40

45

50

55

60

65

70

75

80

85

920

95

100

105

Kilometers (in thousands)| 8

16

24

32

40 | 48

56

64

72

80

88

96

104

112

120

128

136

144

152

160

168

Door check straps: lubricate

Exhaust system: check for damage & leaks

Front axle: check dust seals on ball joints
and tie rod ends; check tie rods

Headlights: check & adjust if necessary

Air cleaner: replace filter

Sunroof frame: clean and lubricate

Timing belt: check (not applicable)

Timing belt: replace (not applicable)

Timing belt tensioner: replace (not applicable)

V-belt/ribbed belt: check

Spark plugs: replace

Power steering: check fluid level

Road Test: check kickdown, braking,
steering, heating and ventilation, air
conditioning, power accessories and
electrical systems

Every 12 months, regardless of mileage (kilometers): Perform visual check on Airbag system.

Every 2 years, regardless of mileage (kilometers): Change brake fluid.

VME04.02. Juy 01, 5004

EDITOR’S NOTE —

Publisher’s additional recommended maintenance interval:

» 2.0 timing belt and tensioner, inspect every 20K miles, replace every 90k miles.

MAINTENANCE SCHEDULES
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1 Engine—General
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GENERAL

This general information group gives engine application
information and general technical data for the engines
used in the Volkswagen Jetta, Golf and GTI. Engines are
the same for both the United States and Canada.

Much of the engine repair information in 1 Engine is or-
ganized according to engine code. It is therefore impor-
tant to know the code of the engine installed in your
vehicle. For engine code location see 0 Maintenance.

Engine Codes
« AWD, AWW, AWP ... 1.8L 4-cylinder turbo gasoline

eALH .......... ... ... 1.9L 4-cylinder turbo diesel
*BEW............. 1.9L 4-cylinder PD turbo diesel
¢ AEG, AVH, AZG,

BBW,BEV .............. 2.0L 4-cylinder gasoline
*AFP,BDF............... 2.8L 6-cylinder gasoline

GENERAL
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0024556

1.8 LITER ENGINE

The 1.8L engine is a further design evolution of the 4-cyl-
inder gasoline turbocharged engine used on previous
models of the Volkswagen Passat and New Beetle.

4 1.8L 4-cylinder turbo gasoline engine

1.8 LITER ENGINE

Technical Data - 1.8L Engine

eType........... 4-cylinder inline, 5 valves/cylinder
* Displacement . .. 1.8L, 1781 cc (108.7 cubic inches)
eBore. ... ... 81.0 mm
eStroke. .. ... .. 86.4 mm
* Compression Ratio

Code: AWD, AWP . ... ... ... ............. 9.5:1

Code: AWW .. ... 9.3:1
* Power

Code: AWD, AWW . .. 110 kW (150 HP) @5700 rpm

Code: AWP . ....... 132 kW (180 HP) @5500 rpm
* Torque

Code: AWD ...... 210 Nm (155 ft-Ib) @ 1750 RPM

Code: AWW . . .. .. 220 Nm (162 ft-Ib) @ 1950 RPM

Code: AWP .. .... 235 Nm (173 ft-Ib) @ 1950 RPM
* Fuel requirement . . .. Gasoline, Premium Unleaded
* Engine Management . ... .. Motronic ME7.5, OBD Il

1.8L engine design features:

* Cast iron cylinder block, light alloy crossflow cylinder
head and aluminum oil pan.

* Crankshaft with 5 main bearings.

* Dual overhead camshafts. Exhaust camshaft driven by
toothed belt with tensioning dampener. Intake cam-
shaft driven by self-adjusting chain from the exhaust
camshaft.

* Lightweight valvetrain, 5 valves per cylinder.

* Transverse mounting with “Pendulum” type engine
mounts.

» Chain-drive internal gear oil pump driven from the front
of the crankshaft.

» Coolant pump built into the cylinder block and driven by
the toothed camshaft belt.

» Thermostat integral with the cylinder block.

* Turbocharger with intercooler.

« Distributorless ignition with separate coils for each cyl-
inder.

» External engine accessories driven by a single poly-
ribbed belt with tensioner.

* Bosch Motronic ME7.5 Multi-point Sequential Fuel In-
jection (MFI) system with electronic accelerator sys-
tem.

* Engine code AWW and AWP have electronic engine
performance control through the use of variable cam-
shaft timing.
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1.9 LITER ENGINE

The 1.9L TDI Diesel engine is a design evolution of the 4
cylinder Diesel engines used on previous models of the
Volkswagen Golf and Jetta. Just as in the gas versions,
this new engine looks familiar to the older versions, but
again there has been significant development.

1.9L TDI Diesel engine

Technical Data - 1.9L Engine

eType........... 4-cylinder inline, 2 valves/cylinder
* Displacement . .. 1.9L, 1896 cc (115.7 cubic inches)
eBore. .. ... .. 79.5 mm
eStroke. ... 95.5 mm
e CompressionRatio. . .................... 19.5:1
ePower............... 66 kW (90 HP) @3750 rpm
eTorque ........... 210 Nm (155 ft-lb) @1900 rpm
e Fuelrequirement .............. Diesel 49 Cetane

* Engine Management . . . Turbo Direct Injection (TDI)

Power (SAE hp)
110

97

83

70

56

43

30

3000
RPM

200

180

1.9L TDI engine performance graph.

1.9L TDI engine design features:

* Cast iron cylinder block, light alloy cylinder head and
aluminum oil pan and cylinder head cover.

¢ Piston oil spray nozzles.

¢ Crankshaft with 5 main bearings.

* Single overhead camshaft driven by a toothed belt with
semi-automatic belt tensioner and two guide pulleys.

* Lightweight valvetrain, 2 valves per cylinder.

* Transverse mounting with “Pendulum” type engine
mounts.

¢ Chain-drive internal gear oil pump driven from the front
of the crankshaft.

¢ Camshaft-driven vacuum pump.

» Coolant pump built into the cylinder block and driven by
the toothed camshaft belt.

* Thermostat integral with the cylinder block.

* Cartridge-type oil filter.

* External engine accessories driven by a single poly-
ribbed belt with tensioner.

* Turbo Direct Injection (TDI) Diesel Fuel Injection.

1.9 LITER ENGINE
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2.0 LITER ENGINE

The 2.0 liter engine is a design evolution of the 4-cylinder
gasoline engines used on previous models of the Volk-
swagen Golf and Jetta. And although this new engine
looks familiar to the older versions, there has been signif-
icant development of the basic 4-cylinder engine for the
newest generation of Volkswagens.

2.0L gasoline engine

Technical Data - 2.0L Engine

eType . .......... 4-cylinder inline, 2 valves/cylinder
* Displacement . .. 2.0L, 1984 cc (121.1 cubic inches)
eBore. ... ... 82.5 mm
eStroke. .. . 92.8 mm
eCompression Ratio. . .................... 10.0:1
ePower.............. 85 kW (115 HP) @5200 rpm
eTorque ........... 165 Nm (122 ft-lb) @2600 rpm
* Fuel requirement . . . .. Gasoline, Regular Unleaded
* Engine Management

Code: AEG. ......... .. ... ... Motronic M5.9.2

Code: AVH, AZG . .............. Motronic ME 7.5

Power (SAE hp)

Torguss (#e 5}

130
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0024305

2.0 LITER ENGINE

2.0L engine performance graph.

2.0L engine design features:

* Cast iron cylinder block, light alloy crossflow cylinder
head and aluminum oil pan.

* Crankshaft with 5 main bearings.

« Single overhead camshaft driven by a toothed belt with
semi-automatic belt tensioner.

* Lightweight valvetrain, 2 valves per cylinder.

» Transverse mounting with “Pendulum” type engine
mounts.

* Chain-drive internal gear oil pump driven from the front
of the crankshaft.

» Coolant pump built into the cylinder block and driven by
the toothed camshaft belt.

* Thermostat integral with the cylinder block.

* Two-piece aluminum intake manifold.

» Tubular stainless steel exhaust manifold.

* Distributorless ignition.

* External engine accessories driven by a single poly-
ribbed belt with tensioner.

* Bosch Motronic Multi-point Sequential Fuel Injection
(MFI) system.
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2.8 LITER ENGINE

< The 2.8L 6-cylinder, or VR8, engine is used in the 6-cyl-
inder GTI and Jetta GLX models.

NOTE —

The name VRE6 is derived from a combination of Vee
(cylinder configuration) and the German word Reihen-
motor, which roughly means in-line, or in-line V-6.

Technical Data - 2.8L Engine

eType...... 6-cylinder compact inline V-arrangement
*Displacement. .................. 2.8L (2792 cc)
eBore..... ... . 81.0 mm (3.19in.)
eStroke. .. ... 90.3 mm (3.55 in.)
eV-angle. . ... 15°
0024703 » Compression ratio

Code: AFP ... .. . 10:1

Code:BDE................ ... ........ 10.75:1
* Power

Code: AFP......... 130kW (174 hp) @5,800 rpm

Code:BDF......... 147kW (200 hp) @6,200 rpm
e Torque

Code: AFP........ 245 Nm (181 ft-lb) @3,200 rpm

Code: BDF........ 265 Nm (195 ft-Ib) @3,200 rpm
* Fuel requirement . ... Gasoline, Premium Unleaded
* Engine management . ... .. Bosch Motronic ME 7.1

4 The VR6 engine has a unique 15° V-angle between cyl-
inder banks, as compared to the more traditional 60° or
90° angles used in most other V-6 designs. This results
in a compact engine that can be installed in small spac-
es, such as in Volkswagen models previously reserved
for 4-cylinder engines.

The VR6 engine features a cast iron cylinder block with a
one piece light-alloy cylinder head. The overhead cam-
shafts are chain driven and operate two valves per cylin-
der (code: AFP) or 5-valves per cylinder (code: BDF).
The ignition system is distributorless and all fuel and igni-
tion requirements are controlled by the Bosch Motronic
Engine Management System.

The 24-valve (4-valves per cylinder) VR6 (code: BDF)

was introduced for the 2002 model year. Some of the dis-
tinctive features of this new engine are:

* Individual coils for each cylinder

* No exhaust gas recirculation (EGR)

* Electronic Power Control (EPC); no throttle cable

* Variable intake manifold

* 2 independently variable camshafts and variable valve
timing

2.8 LITER ENGINE
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1.9 LITER ENGINE (PD DIESEL)

The 1.9L PD TDI Diesel engine is a further design evolu-
tion of the 4-cylinder Diesel engines used on previous
models of the Volkswagen Golf and Jetta. This new en-
gine has a look similar to the older versions, but the major
visual difference is the lack of the distributor-type injec-
tion pump. Each injector is a small injection pump by it-
self. Due to the extremely high loads placed on the
camshaft lobes by this arrangement, special oil must be
used in this engine class. See 0 Maintenance for specifi-
cation requirements.

The acronym PD is derived from the German “Pumpe
Dise” meaning Pump Injection and refers to the pump
function of the individual injectors.

< 1.9L TDI PD Diesel engine.

Technical Data - 1.9L PD Engine

eType........... 4-cylinder inline, 2 valves/cylinder
* Displacement . .. 1.9L, 1896 cc (115.7 cubic inches)
eBore.... ... ... 79.5 mm
eStroke. .. ... 95.5 mm
e Compression Ratio. . .................... 19.0:1
ePower.............. 74 KW (100 HP) @4000 rpm
eTorque ....... 240 Nm (177 ft-lb) @1900-2400 rpm
e Fuelrequirement .............. Diesel 49 Cetane

* Engine Management . . . Turbo Direct Injection (TDI)
with Pump Injection (PD), EDC 16

4 1.9L TDI PD Diesel engine performance graph.

ot Nm hp KW — Major design differences between the 1.9L TDI PD en-
2 s 1290 gine and 1.9L non-PD Diesel:
184 250 101 75 * Trapezoidal pistons and connecting rods to accommo-
r date higher combustion pressures.
% 148 200 / / a0 60 * Wider toothed belt with non-uniform tooth gap clear-
® / - ance (spacing).
3 3 .
T oo / \ 0 45 o * Separate mechanical fuel pump.
K * / \ 3 * Expanded fuel cooling system with separate pump.
24 100 / 0 30 * Solenoid fuel injectors with integral high pressure
pumps.
5 50 % s ¢ Injector pressures of up to 27,846 psi (1,920 bar).
' ¢ Revised cylinder head and camshaft with four extra
o 0 lobes for injector pump activation.
1000 2000 3000 4000 5000 * Camshaft position sensor and 7-pin sensor wheel.
Speed (rpm)

0024558
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10 Engine—Removing and Installing

GENERAL . ............................ 10-1 ENGINE, REMOVING AND INSTALLING
(2.0L 4-CYLINDER GASOLINE).........
ENGINE, REMOVING AND INSTALLING Engine/transmission assembly, removing . . . .
(1.8L 4-CYLINDER GASOLINE) ......... 10-2 Engine/transmission, separating/transporting .
Engine/transmission assembly, removing. . . . . 10-2 Engine/transmission assembly, installing . . . .
Engine/transmission, separating/transporting. . 10-7 Tighteningtorques. . ....................
Engine/transmiSSion assembly, inStaIIing ..... 10-8 Engine/transmission7 mounts. .............
Tighteningtorques .. ................... 10-11
Engine/transmission, mounts . . ........... 10-11 ENGINE, REMOVING AND INSTALLING
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(1.9L 4-CYLINDER DIESEL). ........... 10-13 Engine/transmission, separating/transporting . 10-38
Engine/transmission assembly, removing. . .. 10-13 Engine/transmission assembly, installing . . . .10-39
Engine/transmission, separating/transporting. 10-16 Tightening torques . ... .................. 10-42
Engine/transmission assembly, installing . . .. 10-17 Engine/transmission, mounts. . .. .......... 10-43
Tighteningtorques . .................... 10-20
Engine/transmission, mounts . ............ 10-21 QUALITYREVIEW ..................... 10-44
GENERAL

The engine and transmission are removed as a unit from below
and separated from each other once removed from vehicle.

The operations needed to remove the engine and transmis-
sion assembly are generally grouped into two main areas:
jobs under the hood and jobs under the vehicle. The steps
below follow this general sequence. Most of the operations
are simple and straight forward. References to additional re-
pair groups are provided in bold type where additional infor-
mation may be helpful to complete a step.

Engine Codes
* AWD, AWW, AWP . . . .1.8L 4-cylinder turbo gasoline

CALH................. 1.9L 4-cylinder turbo diesel
*BEW .......... ... 1.9L 4-cylinder PD turbo diesel
* AEG, AVH, AZG,
BBW,BEV.............. 2.0L 4-cylinder gasoline
*AFP,BDF .............. 2.8L 6-cylinder gasoline
WARNING —

Disconnecting the negative (—) battery cable may
erase fault codes and basic settings in the engine
management and automatic transmission control
modules. Some driveability problems may be noticed
until the system re-adapts to operating conditions.
OBD |l readiness codes, which may be required for
emissions testing, may also be erased. Convenience
electronics (alarm system, interior light control, pow-
er locks, mirrors, and windows) may need to be re-
set using a VAG 1551/1552, VAS 5051/5052 or
equivalent scan tool or diagnostic computer.

GENERAL
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NOTE —

« It will be necessary to cut many wire tie wraps when re-
moving the engine. The tie wraps are installed to pre-
vent the wiring harnesses from chaffing or contacting
engine parts. Be sure to make note of all tie wraps re-
moved and install new ones during engine installation.

* Route all lines (e.g. for fuel, hydraulics, EVAP system,
coolant, refrigerant, brake fluid and vacuum, efc.) as
well as electrical wiring so that the original positions
are maintained. Ensure sufficient clearance to all
moving or hot components.

» Most of the hardware used in the vehicles covered by
this repair manual is specially coated to prevent corro-
sion. This coating is known as ‘dacromet’ or “delta
tone” and is identified by a green tinted finish. Always
use replacement hardware with the same specification.

» Be sure to have the anti-theft radio code on hand be-
fore disconnecting the battery.

ENGINE, REMOVING AND INSTALLING
(1.8L 4-CYLINDER GASOLINE)

Engine/transmission assembly,
removing

— Ensure ignition is switched off. Disconnect battery nega-
tive (—) terminal and then positive (+) terminal.

NOTE —

Be sure to have the anti-theft radio code on hand before
disconnecting the battery.

— Remove engine cover.

NOTE —

Experience suggests that in some cases, moving the
lock carrier to the service position will facilitate access
to the engine.

* Remove front bumper, see 63 Bumpers.

e Put lock carrier (radiator support) into service posi-
tion, see 50 Body-Front.

4 On vehicles with secondary air system, remove connect-
ing hoses (arrows) between secondary air injection
pump/combi-valve and secondary air injection pump.

NOTE —
Press release tabs on hose couplings to remove con-
necting hoses.

= Pull connector (1) off secondary air injection pump.

ENGINE, REMOVING AND INSTALLING (1.8L 4-CYLINDER GASOLINE)
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— Remove air cleaner assembly.
* Disconnect at hose at Mass Air Flow Sensor. MAF re-
mains attached to air cleaner housing.

— Pull vacuum and breather hoses off engine.

< Pull off fuel supply line/hose (1) (sometimes marked with
white) and return line/hose (2) (marked with blue) and
collect fuel that leaks out.

WARNING —

» The fuel system is under pressure and fuel will be
expelled when lines are opened! Before opening
the system place a cloth around the connection
and release the pressure by carefully loosening
the connection.

e Fire hazard! Do not smoke or work near heaters or
other fire hazards. Have a fire extinguisher handy.

— Pull hose off solenoid valve.

NOTE —

Press release tabs on hose couplings to remove con-
necting hoses.

— Seal (plug) all lines so that fuel system is not contaminat-
ed by dirt, leaking fluids, etc.

— Remove intake hose between MAF sensor and turbo-
charger.

Vehicles with manual transmission

— Disconnect selector mechanism from transmission, see
34 Manual Transmission.

— Remove hydraulic slave cylinder.

NOTE —
Do do depress clutch pedal with slave cylinder removed!

Vehicles with automatic transmission

— Remove selector cable from transmission, see 37 Auto-
matic Transmission.

Continued for all vehicles

— Remove intake air duct between charge air cooler (inter-
cooler) and Throttle Valve Control Module.

— Remove lower sound absorber covers, see 50 Body -
Front.

— Drain coolant, see 19 Cooling System.

WARNING —

Hot coolant can scald! Drain the coolant only with
engine cold.

ENGINE, REMOVING AND INSTALLING (1.8L 4-CYLINDER GASOLINE)
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VAG 1921

0024268

4 Disconnect coolant hoses from radiator at engine using

spring-type pliers.

NOTE —

Spring-type hose clamps are used from the factory.
Special pliers such as VAG 1921 or VAS 5024 or equiv-
alent are recommended for ease of removal and instal-
lation.

4 Remove pendulum support (arrows A and B).

Disconnect all electric wires from transmission, genera-
tor, and starter and move aside for clearance.

Remove front exhaust pipe, see 26 Exhaust System
and Emission Controls.

Mark running direction and remove ribbed V-belt, see 0
Maintenance.

Remove securing clamps for power steering pressure
line.

Remove power steering pump with bracket and hoses
still attached and set to one side. See 48 Steering.

Pull off and/or disconnect all other electrical connections
from engine as needed and move to the side.

NOTE —
In some cases, labeling connections before removal
will facilitate their easy re-installation.

Remove right side inner CV joint protective cover from
engine if equipped.

Remove right side drive shaft and disconnect left side
driveshaft at the transmission. See 40 Front Suspen-
sion and Drive Axles.

Remove securing clamps from air conditioning refriger-
ant hoses/lines. Do not disconnect hoses/lines.

Remove air conditioner compressor without disconnect-
ing hoses/lines, see 87 Air Conditioning.

NOTE —

To avoid damage to condenser as well as to refrigerant
lines and hoses, make sure that the lines and hoses
are not stretched, kinked or bent.

ENGINE, REMOVING AND INSTALLING (1.8L 4-CYLINDER GASOLINE)
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< Secure air conditioner compressor to towing eye (arrow)
so that refrigerant hoses/lines are not under tension.

NOTE —

To prevent damage to lower bumper surface, protect
with adhesive tape.

< Install engine support bracket T10012 onto cylinder
block as shown and secure with an M 10X25 8.8 bolt and
nut. Tighten to 40 Nm (30 ft-Ib).

— Install support T10012 onto engine/transmission jack
VAG 1383A and lift engine and transmission slightly.

4 Unbolt engine side of assembly mount from carrier at top
(arrows).

NOTE —

To remove securing bolts while vehicle is supported on

a lift, use Volkswagen special tool VAS 5085 (a ladder)
or equivalent.

ENGINE, REMOVING AND INSTALLING (1.8L 4-CYLINDER GASOLINE)
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< Unbolt transmission side of assemble mount from trans-
mission carrier at top (arrows).

— Carefully lower engine with transmission attached.

NOTE —

Engine with transmission attached must be guided care-
fully when lowering to prevent damage to the bodywork.

ENGINE, REMOVING AND INSTALLING (1.8L 4-CYLINDER GASOLINE)



ENGINE—REMOVING AND INSTALLING 10-7

Engine/transmission,
separating/transporting

When working on the engine/transmission assembly after
removal, it should be transported to an assembly stand
with a workshop crane and the appropriate lifting tackle.
The two units should then be separated and the engine
secured to the assembly stand support clamp VW 313 us-
ing the engine and transmission box support VW 540.

— Remove transmission from engine.

NOTE —

» On cars with automatic transmissions, be sure the
drive plate separates cleanly from the torque converter
without pulling the torque converter off of its support.
Once the engine and transmission are separated, in-
stall a suitable bar across the open bell bellhousing to
keep the torque converter from falling out.

» On cars with manual transmissions, be sure that the
weight of the transmission or the engine is never sup-
ported on the transmission mainshaft. Clutch or trans-
mission damage could result.

4 Attach lifting support 2024A with bracket 3180 as shown.

* Position number 1 on 2024A bracket should be at pul-
ley end.

¢ Attach at pulley end: third (3rd) hole in hook, position
one (1) in bracket.

¢ Attach at flywheel end: second (2nd) hole in hook, po-
sition six (6) in bracket.

WARNING —
The hooks and locating pins must be secured with
locking clips!

Lift off of engine/transmission jack VAG 1383A with a
workshop crane.

Secure engine to bracket mounting VW 540 as shown
and attach to engine stand VW 313 or equivalent.

NOTE —
Itis usually necessary to remove intermediate plate be-
fore attaching engine to VW 540.

WARNING —

» When reattaching transmission to engine, check
that centering dowels are installed in engine
block. Replace them if they are missing.

e Clutch or drive plate damage will result if center-
ing dowels are not installed.

ENGINE, REMOVING AND INSTALLING (1.8L 4-CYLINDER GASOLINE)
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Engine/transmission assembly,
installing

WARNING —

» When working in the engine compartment, due to
the cramped, tight conditions, pay attention to the
following points

* Route all lines (e.g. for fuel, hydraulics, EVAP sys-
tem, coolant, refrigerant, brake fluid and vacuum,
etc.) as well as electrical wiring so that the original
positions are maintained. Ensure sufficient clear-
ance to all moving or hot components.

» Make sure there is sufficient clearance to all mov-
ing or hot components.

* Be sure to replace all tie wraps cut during removal
and install new ones to prevent lines and wiring
harnesses from chaffing or contacting engine
parts.

4 Check to ensure dowel sleeves (lower arrows) for cen-
9 @ tering engine/transmission are in cylinder block, in-
stall/replace as necessary.

— Install intermediate plate onto rear sealing flange dowel
(upper arrow) if removed.

— Before mating engine and transmission, observe the ap-
propriate points depending on transmission type.

Vehicles with manual transmission

— Check centering of clutch drive plate as required.
— Check clutch release bearing and guide sleeve for wear.

— Lightly lubricate clutch release bearing, release bearing
guide sleeve and splines on input shaft with G 000 100.

— Bolt engine and transmission together.

Vehicles with automatic transmission

— Remove any locking device used to secure torque con-
verter to transmission.

— Ensure proper seating of torque converter on transmis-
sion shafts.

— Bolt engine and transmission together.

— Bolt torque converter to drive plate with only ap-
proved/specified nuts.

Continued for all vehicles

Installation of engine/transmission is carried out in the re-
verse of removal.

ENGINE, REMOVING AND INSTALLING (1.8L 4-CYLINDER GASOLINE)
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— With engine/transmission assembly on same devices as

was used for removal, carefully raise assembly up and
into position from below.

¢ Ensure sufficient clearance for installation of left side
drive axle.

* Ensure sufficient clearance for installation of A/C com-
pressor and lines.

< When engine/transmission assembly is in position, align

engine mount as shown.

Gap a=14.0 mm (0.55 in)

Gap b = at least 10.0 mm (0.40 in)

Both bolt head shoulders (1) must line up flush with
edge (c).

WARNING —

Do not loosen engine mounting bolts if weight of engine
is not fully supported by hoist, lift or support bridge.

4 Align transmission mount edges parallel to each other.

* Ensure that edges a of left side transmission mount
are parallel to b.

Install engine, transmission and pendulum mounts with
new bolts where indicated and torque to specification,
see Engine and Transmission Mounts.

Install and connect drive both axles, see 40 Front Sus-
pension and Drive Axles.

Install right side inner CV joint protective cover from en-
gine if equipped.

Install A/C compressor and secure A/C lines, see 87 Air
Conditioning.

Install front exhaust pipe, see 26 Exhaust Sys-
tem/Emission Controls.

Vehicles with manual transmission
Install hydraulic clutch slave cylinder, see 30 Clutch.

Install and adjust gear selector mechanism, see 34 Man-
ual Transmission.

Vehicles with automatic transmission

Install and adjust gear selector cable and replace lock washer
onselectorcable mount. See 37 Automatic Transmission.

ENGINE, REMOVING AND INSTALLING (1.8L 4-CYLINDER GASOLINE)
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Continued for all vehicles

— Install intake air duct between charge air cooler (inter-
cooler) and Throttle Valve Control Module.

— Installintake hose between MAF sensorandturbocharger.
— Install power steering pump and lines, see 48 Steering.

— Install connecting hoses between secondary air injection
pump/combi-valve and secondary air injection pump and
secondary air injection pump and air cleaner.

— Connect all electrical wiring to engine, transmission,
generator, and starter and check for clearance and prop-
er routing.

— Reinstall fuel supply and return lines.

— Note running direction and install poly-ribbed, see 0
Maintenance.

— Connect all cooling system and heater hoses and refill
cooling system with appropriate ratio of distilled water
and G12 coolant and check for leaks, see 19 Engine —
Cooling System.

— If lock carrier was moved to the service position, return it
to normal position and install front bumper.

— Connect battery cables.

— Ensure that all removed tie wraps are replaced, and that
all electrical wiring and hoses are properly routed and
secured.

— Ensure that engine oil and all fluids are at correct levels.

— Perform procedure following interruption of voltage sup-
ply, see 27 Engine Electrical.

— Adapt Transmission Control Module (TCM) to Basic Set-
tings, see 37 Automatic Transmission.

— Start engine and let it idle. Inspect for oil and coolant
leaks. Check for smooth operation of shifter and clutch
as required. Road test as required.

— Shut off engine and install lower sound absorber panel
(belly pan) and upper engine cover.

— If DTC (Diagnostic Trouble Code) memory has been
erased or engine control module separated from perma-
nent positive supply, readiness code must be generated
again, see Scan Tool section at back of manual.

ENGINE, REMOVING AND INSTALLING (1.8L 4-CYLINDER GASOLINE)
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Tightening torques

Tightening torques (1.8L 4-cylinder turbo engines)
* Engine to transmission bolts,

Y 45 Nm (33 ft-Ib)
MI2 80 Nm (59 ft-Ib)
* Starter to transmission. . ......... 65 Nm (48 ft-Ib)
* Triple rotor/CV joint to transmission . 40 Nm (30 ft-Ib)
 Torque converter to drive plate. . . . . 60 Nm (44 ft-Ib)
* Bolts & nuts, not specifically listed
MB .. 10 Nm (7 ft-Ib)
M7 15 Nm (11 ft-Ib)
M8 .. 25 Nm (18 ft-Ib)
MIO ..o 40 Nm (30 ft-Ib)
MI12 .. 60 Nm (44 ft-Ib)

Engine/transmission, mounts

The engine/transmission assembly is suspended on its
rotational axis by the engine mount on the right side and
the transmission mount on the left side. Engine move-
ment known as torque reaction is limited by the pendulum
support mounted in the center underneath. Engine
mounts differ slightly depending on transmission type
(manual vs. automatic), but all are similar.

Engine mount, right side:

1. Mount to body bolt
* 40 Nm (30 ft-Ib) plus 90° (% turn)
* always replace
2. Mount bracket to body bolt
* 25 Nm (18 ft-Ib)
3. Mount to engine bracket bolt
* 100 Nm (74 ft-Ib)

ENGINE, REMOVING AND INSTALLING (1.8L 4-CYLINDER GASOLINE)
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4 Transmission mount, left side

/ 2 1. Mount to body bolt

* 40 Nm (30 ft-Ib) plus 90° (% turn)
* always replace
2. Mount bracket to body bolt
§¥ 1 «25Nm (18 ft-Ib)

3. Mount to transmission bracket boit
*100 Nm (74 ft-Ib)

4 Pendulum support, lower center

1. Pendulum support to transmission bolt
* 40 Nm (30 ft-Ib) plus 90° (% turn)
* always replace
2. Pendulum support to transmission bracket bolt
* 40 Nm (30 ft-Ib)
* always replace
3. Pendulum support to subframe bolt
* 20 Nm (15 ft-Ib) plus 90° (% turn)
* always replace

ENGINE, REMOVING AND INSTALLING (1.8L 4-CYLINDER GASOLINE)
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ENGINE, REMOVING AND INSTALLING
(1.9L 4-CYLINDER DIESEL)

Engine/transmission assembly,
removing

— Ensure ignition is switched off. Disconnect battery nega-
tive () terminal and then positive (+) terminal.

NOTE —

Be sure to have the anti-theft radio code on hand before
disconnecting the battery.

— Remove engine cover.

NOTE —
Experience suggests thatin some cases, moving the lock car-
rier to the service position will facilitate access to the engine.

* Remove front bumper, see 63 Bumpers.
e Put lock carrier (radiator support) into service posi-
tion, see 50 Body—Front.

— Remove battery and hold-down, see 27 Engine Electrical.

4 On ALH engines, pull off fuel supply line/hose (lower ar-
row) and return line/hose (upper arrow) (marked with
blue) at injection pump and collect fuel that leaks out.

WARNING —

» The fuel and the fuel lines in the PD fuel system
can becomne very hot as a result of heat generat-
ed by the extremely high operating pressures.
Use caution; there is danger from scalding!

» The fuel system is under pressure and fuel will be
expelled when lines are opened! Before opening
the system place a cloth around the connection and
release the pressure by carefully loosening the con-
nection. Wear eye and hand protection when per-
forming any type of repair work on the fuel system!

 Fire hazard! Do not smoke or work near heaters or
other fire hazards. Have a fire extinguisher handy.

< On BEW engines, pull off fuel supply line/hose (2) and re-
turn line/hose (1) at fuel filter and collect fuel that leaks out.

— Remove air cleaner assembly, connecting hoses and ducts.

* Remove connecting pipe between turbocharger and
intercooler and intercooler and intake manifold com-
plete with the EGR vacuum regulator solenoid valve.

— Remove lower sound absorber covers, see 50 Body - Front.

— Remove securing clamps from air conditioning refriger-
ant hoses/lines. Do not disconnect hoses/lines.

— Remove air conditioner compressor without disconnect-
ing hosesl/lines, see 87 Air Conditioning.

ENGINE, REMOVING AND INSTALLING (1.9L 4-CYLINDER DIESEL)
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NOTE —

To avoid damage to condenser as well as to refrigerant
lines and hoses, make sure that the lines and hoses
are not stretched, kinked or bent.

< Secure air conditioner compressor to towing eye (arrow)

so that refrigerant hoses/lines are not under tension.

NOTE —

To prevent damage to lower bumper surface, protect
with adhesive tape.

Vehicles with manual transmission

Disconnect selector mechanism from transmission, see
34 Manual Transmission.

Remove hydraulic slave cylinder.

NOTE —
Do do depress clutch pedal with slave cylinder removed!

Vehicles with automatic transmission

Remove selector cable from transmission, see 37 Auto-
matic Transmission.

Continued for all vehicles

Pull vacuum and breather hoses off engine.

Disconnect all electric wires from transmission, genera-
tor, and starter and move aside for clearance.

Mark running direction and remove ribbed V-belt, see 0
Maintenance.

Remove intake hose between charge air cooler (inter-
cooler) and turbocharger.

Remove power steering pump with bracket and hoses
still attached and set to one side. See 48 Steering.

Remove power steering hose/line mounting clamps. Do
not disconnect hoses/lines.

Remove right side inner CV joint protective cover from
engine if equipped.

Remove right side drive shaft and disconnect left side
driveshaft at the transmission. See 40 Front Suspen-
sion and Drive Axles.

Drain coolant, see 19 Cooling System.

WARNING —
Hot coolant can scald! Drain the coolant only with
engine cold.

4 Disconnect coolant hoses from radiator at engine using

spring-type pliers.

ENGINE, REMOVING AND INSTALLING (1.9L 4-CYLINDER DIESEL)
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NOTE —
* In some situations, it may be easier to completely dis-
connect the radiator hoses and remove them.

» Spring-type hose clamps are used from the factory.
Special pliers such as VAG 1921 or VAS 5024 or
equivalent are recommended for ease of removal and
installation.

4 Remove pendulum support (arrows A and B).

— Remove front exhaust pipe, see 26 Exhaust System
and Emission Controls.

‘

% f = Remove coolant hose and lower bracket from cylinder
block. Mounting hole is used to attach T10012 engine
support.

4 Install engine support bracket T10012 onto cylinder
block as shown and secure with an M 10X25 8.8 bolt and
nut. Tighten to 40 Nm (30 ft-Ib).

— Install support T10012 onto engine/transmission jack
VAG 1383A and lift engine and transmission slightly.

T10012

| V-A.G 1383A[005 |

< Unbolt engine side of assembly mount from carrier at top
V (arrows).
/ / NOTE —
\, v To remove securing bolts while vehicle is supported on

a lift, use Volkswagen special tool VAS 5085 (a ladder)
or equivalent.

ENGINE, REMOVING AND INSTALLING (1.9L 4-CYLINDER DIESEL)
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ENGINE, REMOVING AND INSTALLING (1.9L 4-CYLINDER DIESEL)

Unbolt transmission side of assemble mount from trans-
mission carrier at top (arrows).

Carefully lower engine with transmission attached.

NOTE —

Engine with transmission attached must be guided care-
fully when lowering to prevent damage to the power
steering line and bodywork.

Engine/transmission,
separating/transporting

When working on the engine/transmission assembly after
removal, it should be transported to an assembly stand
with a workshop crane and the appropriate lifting tackle.
The two units should then be separated and the engine
secured to the assembly stand support clamp VW 313 us-
ing the engine and transmission box support VW 540.

Remove transmission from engine.

NOTE —

* On cars with automatic transmissions, be sure the
drive plate separates cleanly from the torque converter
without pulling the torque converter off of its support.
Once the engine and transmission are separated, in-
stall a suitable bar across the open bell bellhousing to
keep the torque converter from falling out.

» On cars with manual transmissions, be sure that the
weight of the transmission or the engine is never sup-
ported on the transmission mainshaft. Clutch or trans-
mission damage could result.

On ALH engines, attach lifting support 2024A as shown.

* Position number 8 on 2024A bracket should be at pulley end.

* Attach at pulley end: second (2nd) hole in hook, posi-
tion eight (8) in bracket.

* Attach at flywheel end: third (3rd) hole in hook, posi-
tion two (2) in bracket.

WARNING —

The hooks and locating pins must be secured with
locking clips!

4 On BEW engines, attach lifting support 2024A as shown.

* Position number 1 on 2024A bracket should be at pul-
ley end.

* Attach at pulley end: second (2nd) hole in hook, posi-
tion one (1) in bracket.

* Attach at flywheel end: fourth (4th) hole in hook, posi-
tion eight (8) in bracket.
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WARNING —

The hooks and locating pins must be secured with
locking clips!

— Lift off of engine/transmission jack VAG 1383A with a
workshop crane (VAG 1202A shown).

< Secure engine to bracket mounting VW 540 as shown
and attach to engine stand VW 313 or equivalent.

NOTE —

e It is usually necessary to remove intermediate plate
before attaching engine to VW 540.

e It may be necessary to loosen and/or remove the
coolant pipe at the flywheel end of the engine before
attaching to VW 540.

Engine/transmission assembly,
installing

WARNING —

» When working in the engine compartment, due to
the cramped, tight conditions, pay attention to the
following points

* Route all lines (e.g. for fuel, hydraulics, EVAP sys-
tem, coolant, refrigerant, brake fluid and vacuum,
etc.) as well as electrical wiring so that the original
positions are maintained. Ensure sufficient clear-
ance to all moving or hot components.

» Make sure there is sufficient clearance to all mov-
ing or hot components.

» Be sure to replace all tie wraps cut during removal
and install new ones to prevent lines and wiring har-
nesses from chaffing or contacting engine parts.

< Check to ensure dowel sleeves (lower arrows) for cen-
tering engine/transmission are in cylinder block, in-
stali/replace as necessary.

— Install intermediate plate onto rear sealing flange dowel
(upper arrow) if removed.

— Before mating engine and transmission, observe the ap-
propriate points depending on transmission type.

Vehicles with manual transmission

— Check centering of clutch drive plate as required.

— Check clutch release bearing and guide sleeve for wear.

ENGINE, REMOVING AND INSTALLING (1.9L 4-CYLINDER DIESEL)
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