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1

Introduction

entered series production at Volkswagen in 2005.

built.  Now, Volkswagen is introducing the second 
generation of this engine.

This newly developed engine combines low 
consumption, low emissions and a high level of 
power with reduced weight.  The development focus 
was to minimize friction and weight reduction.

An optimized piezo common rail injection system 
with up to 2,000 bar fuel rail pressure is used.

S495_002
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2

Introduction

Technical Features

Bosch common rail injection system with piezo 
injectors (2,000 bar injection pressure)

Turbocharger from Honeywell Turbo Technologies 

Innovative Thermal Management (ITM)

Chain drive, new chain layout

The 3.0L V6 180 kW TDI Engine (Generation 2) 
with Bosch Common Rail Injection System

Engine Code CRCA

Type

181 in3

Bore 3.3 in (83 mm)

Stroke

Valves per Cylinder 4

Compression Ratio

Max. Output 241 hp (180 kW) at
3,800 to 4,400 rpm

Max. Torque

Engine Management Bosch CRS 3.3
common rail injection 
system

Fuel

Exhaust Emissions 
Standard

EU5

Technical Data Torque and Output Diagram
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3

Engine Mechanics

Crankshaft Drive

capabilities.  

The bearing frame design is also the same for strength reasons.  The weight of the crankcase has been reduced 

Balancer Shaft

Crankshaft

Upper Part of Oil Sump

Bearing Frame

Cylinder Block

Crankcase
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4

Engine Mechanics

noise.  Both the main bearing and the conrod bearing journals are induction hardened for strength.

gallery and splash oil cooling for optimum cooling of the piston crown and piston rings.

Traverse Bore in 
Crankshaft

Conrod 
Bearing

Oil Supply Bore for Conrod Bearing

Conrod Bearing Cap

Trapezoidal Conrod

Oil Cooling Annular Channel
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5

Engine Mechanics

Chain Drive

vacuum pumps (combined in one housing).  

The new chain layout has two chains and two chain tensioners instead of four of each.  Also, two idler gears have 
been removed.  

friction and weight.

Balancer Shaft

Oil/Vacuum Pump
S495_008
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6

Engine Mechanics

Cylinder Head

on the inlet side and two combined exhaust ports.  The inlet ports have been improved in terms of swirl and gas 

at an acceptable level.  The exhaust ports are positioned further apart and made smaller to increase the size of 

areas close to the combustion chambers.  The coolant enters on the exhaust side using three separate ports for 
each cylinder.

hollow camshafts have with split double bearing brackets (instead of ladder frame).  This eliminates the need for 
special clearances when installing cylinder head bolts.  

To reduce noise, the exhaust camshafts are driven by tightly meshed gears. The bearing diameter of the 

Oil Seperator

Fine Oil Separator
Valve

Assembled Hollow Camshafts

Roller Rocker Fingers
Glow Plug

Camshaft Bearing 
Brackets

S495_009
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7

Engine Mechanics

separators are integrated into both cylinder head covers.  The crankcase breathers run via the pressure regulating 
valve to the suction side of the turbocharger.

S495_039

Swirls

Closing Spring

Oil Return

Oil Separator Module
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8

Engine Mechanics

Oil System

S495_010

1. Pickup Screen

3. Oil Pump
4. Vacuum Pump

8. Engine Oil Cooler
9. Oil Temperature Sensor G8
10.Filter Bypass Valve

11. Oil Filter

13. Oil Pressure Switch F22
14. Crankshaft

18. Chain Tensioner
19. Turbocharger
20. Oil return
21. Sump



Protected by copyrig
ht. C

opy
ing

 fo
r p

riv
at

e 
or

 co
m

m
er

ci
al

 p
ur

po
se

s,
 in

 p
ar

t o
r i

n 
w

ho
le

, i
s 

no
t p

er
m

itt
ed

 un
les

s a
uthorise

d by Volkswagen AG. Volkswagen AG does not guarantee or accept any liability w
ith respect to the correctness ofinform

ation in this docum
ent.Copyright by Volkswagen AG.

9

Engine Mechanics

Volumetric Flow-controlled Oil Pump with Vacuum Pump

ring.  The oil pump switches between the pressure stages depending on the engine load, engine speed and the 
oil temperature.

The oil pump and the vacuum pump are combined in one housing.  The two pumps are driven by the chain drive 
system on the gearbox side through a stub shaft.  The vacuum pump produces the vacuum by means of a rotor 
with adjustable vanes.

Ball Valve
Vane Cells

Adjusting Ring

Oil Pump Housing

Vacuum Pump Housing

Ball Valve Vacuum Pump Cover

Oil Pump Cover

Control Springs

Intake Manifold

Rotor with Vanes
(Vacuum Pump)

S495_011



Protected by copyrig
ht. C

opy
ing

 fo
r p

riv
at

e 
or

 co
m

m
er

ci
al

 p
ur

po
se

s,
 in

 p
ar

t o
r i

n 
w

ho
le

, i
s 

no
t p

er
m

itt
ed

 un
les

s a
uthorise

d by Volkswagen AG. Volkswagen AG does not guarantee or accept any liability w
ith respect to the correctness ofinform

ation in this docum
ent.Copyright by Volkswagen AG.

10

Engine Mechanics

Oil Level Sensor

engines.  There is not a conventional oil dipstick.  The 
oil level sensor works with ultrasound.  The ultrasonic 

air.

Seal

Measuring Unit

Sensor Base 
with Electronic 
Measuring System

Connector 
Housing

Operating Principle
The oil level is calculated from the time difference between the transmission and the return of the pulse.  A PWM 
(Pulse Width Modulated) signal represents the oil level. 

Temperature

Evaluation

Modulated Signal

S495_012

S495_040



Protected by copyrig
ht. C

opy
ing

 fo
r p

riv
at

e 
or

 co
m

m
er

ci
al

 p
ur

po
se

s,
 in

 p
ar

t o
r i

n 
w

ho
le

, i
s 

no
t p

er
m

itt
ed

 un
les

s a
uthorise

d by Volkswagen AG. Volkswagen AG does not guarantee or accept any liability w
ith respect to the correctness ofinform

ation in this docum
ent.Copyright by Volkswagen AG.

11

Engine Mechanics

Air Intake
The intake air reaches the throttle valve through a plastic air duct.  Recirculated exhaust gases are fed into the 

When the exhaust gases are fed in, deposits on the inside plastic wall are avoided due to the geometric shape.  

individual cylinders.  The reduction in pressure losses improves performance and consumption.

The plastic intake manifold consists of three shells and is friction welded.

S495_013

Central Swirl Flap

Exhaust Gas Recirculation Inlet
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12

Engine Mechanics

Exhaust Gas Recirculation (EGR)
The exhaust gas recirculation system plays a decisive role in meeting the emissions standards.  The components 
of the exhaust gas recirculation system such as the exhaust gas recirculation valve, exhaust gas recirculation 
cooler and bypass valve, are combined in the EGR module.

The EGR system collects the exhaust gases at the turbocharger housing.  It has been optimized to reduce 

circuit, this engine has the same EGR cooling performance as the previous engine.

The exhaust gas recirculation cooler is now incorporated into the cylinder head circuit and is no longer supplied 
with cold coolant from the main radiator.  This causes the temperature of the coolant supplied to the EGR cooler 
system to rise.  The cooling performance of the exhaust gas recirculation cooler has, however, been increased by 
approx. 1 kW.  As a result, it was possible to slightly increase the cooling performance of the whole system.

The advantage of the new EGR cooling system is its greatly reduced complexity.  This includes the incorporation 

lighter.  

Intake Manifold Inlet

Exhaust Gas Recirculation 
Temperature Sensor

Exhaust Gas Recirculation Cooler

Exhaust Gas 
Recirculation Control 
Motor V338

Turbocharger
Integral Insulation

Exhaust Gas 
Recirculation Pipe

Exhaust Manifold, with 

S495_014
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13

Engine Mechanics

The electrically operated exhaust gas recirculation valve is located on the “hot side” of the engine.  To reduce 

necessary.

This enables maximum cooling performance.  An EGR Temperature Sensor G98 is built into the exhaust gas 
outlet of the EGR module.  The exhaust gas temperature downstream of the cooler is regulated to a minimum 
value with this temperature sensor.  This allows maximum EGR cooling to minimise NOx emissions and to 
prevent the formation of condensation.

Cooler for Exhaust Gas Recirculation

Exhaust Gas Recirculation Cooler

EGR Motor V338

Colant Supply From 
Cylinder Head

Exhaust Gas Recirculation 
Valve (EGR Valve)

Bypass Valve for 
EGR Cooler

Exhaust Gas Recirculation 
Temperature Sensor G98

Coolant Return to 
Oil Filter Module and 
Thermostat Housing

S495_015
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14

Engine Mechanics

Turbocharger

parts have been altered reduce friction.  This allows fast response and an even torque delivery.

Turbocharger Control 

Connection to Exhaust Gas 
Recirculation

Integral Insulation

Connection to 
Exhaust System

Connection to 
Exhaust Manifold
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15

Engine Mechanics

Charge Air Cooling

response time.  

Turbocharger

Air Filter

Air Intake

Charge Air Cooler

Charge Pressure Sender G31 and 
Intake Air Temperature Sender G42
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16

Engine Mechanics

Cooling System
Cylinder Head Coolant Circuit
The cylinder head coolant circuit is made up of coolant chambers in the cylinder heads, the exhaust gas 
recirculation cooler, the oil cooler, the heating and transmission oil heat exchanger and the main radiator.  The 
cylinder head coolant circuit is regulated by a wax thermostatic element.

heat is transferred to the main radiator until this temperature is reached.  The coolant is only used to warm the 
transmission and the HVAC system (if necessary).  

Energizing the wax thermostatic element allows coolant to be exchanged between the radiator and the cylinder 
head for:

Cylinder Head Component Protection

Maximum EGR Cooling Requirement

Transmission Cooling Requirement

Engine Oil Cooler
Pneumatic Regulating Valve 
(Operation of the Cylinder Head and 
Cylinder Block Coolant Circuit)

Cylinder Block Coolant Circuit Closed

Cylinder Head Coolant Circuit Cylinder Block Coolant Circuit

S495_019
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17

Engine Mechanics

Cylinder Block Coolant Circuit

the rotating assemblies to work at the best possible friction temperature level.  The ball valve is activated by the 

engine oil cooler bypass is also located in the oil system.

Cylinder Head Coolant Circuit Cylinder Block Coolant Circuit

Cylinder Head

Return Via Cylinder Head

Engine Oil Cooler

Cylinder Block Coolant Circuit Open S495_020
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18

Engine Mechanics

Bleeding the System
The cylinder block coolant circuit has its own bleeder valve.  This allows air bubbles in the cylinder block circuit to 
escape at the highest point of the system even when the coolant is stationary.

The bleeder lines run from the coolant circuits to a bleeder valve.  The bleeder valve connects the cylinder head 

Bleeder Valve

From Cylinder Head Coolant 
Circuit to Coolant Expansion 
Tank

From Cylinder Block Coolant 
Circuit

S495_021
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19

Engine Mechanics

Engine Oil Cooler with Thermostat-controlled Bypass Channel

Design

Thermostat

S495_022
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20

Engine Mechanics

Function

The expanding wax element in the thermostat opens 
a bypass valve at the engine oil cooler when the oil 

oil is sent past the engine oil cooler.  The thermostat 
is located below the coolant pump on the cylinder 
block.

Coolant Pump Housing

Cylinder Block

Guide Sleeve

Expanding Thermostatic ElementSpring

S495_023



Protected by copyrig
ht. C

opy
ing

 fo
r p

riv
at

e 
or

 co
m

m
er

ci
al

 p
ur

po
se

s,
 in

 p
ar

t o
r i

n 
w

ho
le

, i
s 

no
t p

er
m

itt
ed

 un
les

s a
uthorise

d by Volkswagen AG. Volkswagen AG does not guarantee or accept any liability w
ith respect to the correctness ofinform

ation in this docum
ent.Copyright by Volkswagen AG.Page intentionally left blank



Protected by copyrig
ht. C

opy
ing

 fo
r p

riv
at

e 
or

 co
m

m
er

ci
al

 p
ur

po
se

s,
 in

 p
ar

t o
r i

n 
w

ho
le

, i
s 

no
t p

er
m

itt
ed

 un
les

s a
uthorise

d by Volkswagen AG. Volkswagen AG does not guarantee or accept any liability w
ith respect to the correctness ofinform

ation in this docum
ent.Copyright by Volkswagen AG.

22

Engine Mechanics

Innovative Thermal Management System for 3.0L V6 TDI
Engine (Generation 2)

temperatures so that the engine runs at a good friction level.

which the cylinder block and cylinder head each have 
their own coolant circuits.  This allows the individual 
temperatures to be set for the cylinder block and 
cylinder head even when the engine has reached 
operating temperature.

The coolant pump, which is located at the front of 
the engine inner V, continuously delivers coolant to 
the crankcase on the exhaust side of the engine.  The 

suction side of the coolant pump.

supply of coolant to the interior and transmission 
oil heaters regardless of whether the coolant in the 
cylinder block is stationary.  
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23

Engine Mechanics

Always follow the instructions in the 
workshop manual when filling the 
cooling system.

Key:

1. Radiator

2. Radiator Fan

3. Engine Coolant Temperature Sensor on Radiator 
Outlet G83

4. 

5. Coolant Pump

Engine Oil Cooler

8. Cooler for Exhaust Gas Recirculation

9. 

10. Cylinder Head

11. 

12. Cylinder Block

13. 

14. Coolant Expansion Tank

15. ATF Cooler

Transmission Coolant Valve N488

Coolant Recirculation Pump V50

18. Auxiliary Heater (not for NAR)

19. 

20. Heat Exchanger for Heater

S495_018
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Engine Mechanics

High Pressure

Presupply Pressure

Return Pressure

Fuel System
Schematic Overview

1. Fuel Delivery Unit     
Constantly delivers fuel to the presupply.

2. Pressure-resistant Fuel Filter

3. Fuel Temperature Sensor G81   
Measures the current fuel temperature.

4. Dual-piston High-pressure Pump   
Generates the high fuel pressure required for  
injection.

5. Fuel Metering Valve N290   
Regulates the quantity of fuel to be pressurised 
as required.

6. Pressure Retention Valve/Restrictor  
A pressure of 3.5 – 10 bar is present in the   
return from the injectors.

7. Injectors for Cylinders 1 - 6  
N30 - N33, N83, N84

8. Fuel Pressure Sensor G247   
Measures the current fuel pressure in the high 
pressure range.

9. Fuel Pressure Regulator Valve N276  

pressure range.

10. High-pressure Accumulator (Rail)    
Stores the fuel required for injection into all  
cylinders at high pressure.

11. Engine Control Module J623

12. Fuel Pump Control Module J538
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Engine Mechanics
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Engine Mechanics

Fuel Delivery Unit GX1

activated synchronous motor. 

Fuel Supply For Auxiliary Heater

Fuel PresupplyFuel Return

Electrical Connection

S495_025
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Engine Mechanics

Transfer Fuel Pump G6

= electronically commutated).  The motor is made 
up of a rotor, stator, pump chamber and housing.  
The rotor is a permanent magnet and the stator is 
an electromagnet.  The brushless motor in the fuel 
pump contains two pairs of permanent magnets and 
three pairs of electromagnets.

The change in the current direction (commutation), 
which is necessary for rotation, is controlled by 
an external electronic control unit (Fuel Pump 

contact between the moving parts of the motor and 

Connection Piece

Rotor

Motor Housing

Stator with Coils

Pump Chamber

S495_030
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Engine Mechanics

Function of Fuel Pump

The fuel pump produces mechanical rotation in twelve individual steps.  The control module recognizes the 

is used for this.

Functional Principle

Circuit of Coil 
Windings

Output Stage

Electronic Control

Star Point

U

I
V

W

Stator

Rotor

Permanent Magnet

Coil
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Engine Mechanics

Common Rail Fuel Injection System

The piezo injectors are connected to the forged fuel rails with very short injector pipes.  The rail pressure is 

crankshaft by the ancillary drive chain.

the chain forces.

S495_028
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Engine Mechanics

Design of the High-pressure Pump CP 4.2.

is driven by the ancillary drive chain.  It generates a 
maximum injection pressure of 2,000 bar (29,000 
psi).

The illustration shows a cross-section of the dual-piston high-pressure pump through only one 
pump piston.

Suction Valve Fuel Metering Valve N290

Outlet Valve

Connection to Rail

Fuel Supply

Fuel Return

Pump Piston

Piston Spring

Roller

Overflow Valve

S495_033

S495_032
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Engine Mechanics

How the High-pressure Pump Works

delivery stroke pushes fuel alternately into the left and right rails.  The fuel metering valve distributes fuel evenly 
between the intake channels for the two pump pistons.

Fuel Metering Valve N290

Intake Channel

Pump Piston 2Pump Piston 1

Intake Channel

Suction Valve

Outlet Valve

Connection to Rail 1

Piston Spring

Roller

Microfilter

Fuel Return

Fuel Supply

Connection to Rail 2

Overflow Valve

S495_034
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Engine Mechanics

High-Pressure Fuel System
Fuel Metering Valve N290

situation.  This reduces power consumption and unnecessary fuel heating.

How it Works

the control piston moves.  This controls the fuel supply quantity in the compression chamber of the respective 
pump piston 1 or 2.

Supply from Inside of Pump

Fuel Metering Valve N290

Compression Chamber 
Pump Piston 2

Control Piston

Compression Chamber 
Pump Piston 1
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Engine Mechanics

How it Works

Fuel Return

Fuel Supply

Overflow Valve

S495_041
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Service

High-pressure Generation
Suction Stroke

The downward motion of the pump piston increases the volume of the compression chamber.  As a result, the 

Suction Valve

Compression Chamber
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Service

Delivery Stroke

Once one of the pump pistons starts to move upward, the pressure in the corresponding compression chamber 
rises and the suction valve closes.  As soon as the fuel pressure in the compression chamber rises above the 

pressure accumulator (rail).

Outlet Valve

Pressure Accumulator 
(Rail 1)

S495_038
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Engine Management

System Overview
Sensors

Engine Speed Sensor G28

Camshaft Position Sensor G40

Engine Coolant Temperature Sensor on Radiator Outlet G83

Fuel Temperature Sensor G81

Accelerator Pedal Position Sensor 2 G185

Exhaust Gas Recirculation Potentiometer G212

Charge Air Pressure Sensor G31 and Intake Air 
Temperature Sensor G42

Heated Oxygen Sensor G39

Oil Pressure Switch F22

Exhaust Gas Temperature Sensor 3 (after Catalytic 
Converter) G495

Exhaust Gas Recirculation Temperature Sensor G98

Exhaust Gas Temperature Sensor 1 G235

Engine Control 
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Engine Management

Actuators

N30, N31, N32

N33, N83, N84

Q10, Q11, Q12

Q13, Q14, Q15

Oil Pressure Regulation Valve N428

Fuel Metering Valve N290

Exhaust Gas Recirculation Motor V338

Exhaust Gas Recirculation Cooler Changeover Valve N345

Cylinder Head Coolant Valve N489

N144, N145

Oxygen Sensor Heater Z19
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Service

Designation Tool Application

T40048 Assembly Tool for Crankshaft Seal

T40094 
T40094/1 
T40094/2 
T40094/9 
T40094/10 
T40094/11 
T40094/12

Camshaft Removal and Fitting Tool

Camshaft Fitting Tool

T40245

Special Tools

S495_059

S495_051

S495_053
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Service

Designation Tool Application

Bracket for Securing Chain Tensioner

T40248
Pump

Valve Cotters

S495_058
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Important Links

www.vwwebsource.com

https://www.datarunners.net/vw_crc/default.asp?pageid=home

www.vwhub.com
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Knowledge Assessment

www.vwwebsource.com

For Assistance, please call:

Volkswagen Academy

1-877-791-4838

(8:00 a.m. to 8:00 p.m. EST)

concierge@volkswagenacademy.com
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Cautions & Warnings 

Page 1 of 3 
© 2002 Volkswagen of America, Inc. 
All rights reserved.  Information contained in this document is based on the latest information available at the time of printing and is subject to the copyright and other intellectual property rights of 
Volkswagen of America, Inc., its affiliated companies and its licensors. All rights are reserved to make changes at any time without notice.  No part of this document may be reproduced, stored in a 
retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, nor may these materials be modified or reposted to other sites, without 
the prior expressed written permission of the publisher. 
Version 1.0 

Please read these WARNINGS and CAUTIONS before proceeding with maintenance 
and repair work.  You must answer that you have read and you understand these 
WARNINGS and CAUTIONS before you will be allowed to view this information. 
 
•= If you lack the skills, tools and equipment, or a suitable workshop for any procedure described in this manual, we 

suggest you leave such repairs to an authorized Volkswagen retailer or other qualified shop. We especially urge 
you to consult an authorized Volkswagen retailer before beginning repairs on any vehicle that may still be covered 
wholly or in part by any of the extensive warranties issued by Volkswagen. 
   

•= 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.  
   

•= Volkswagen is constantly improving its vehicles and sometimes these changes, both in parts and specifications, 
are made applicable to earlier models. Therefore, part numbers listed in this manual are for reference only. Always 
check with your authorized Volkswagen retailer parts department for the latest information.  
   

•= Any time the battery has been disconnected on an automatic transmission vehicle, it will be necessary to 
reestablish Transmission Control Module (TCM) basic settings using the VAG 1551 Scan Tool (ST).  
   

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

•= For vehicles equipped with an anti-theft radio, be sure of the correct radio activation code before disconnecting the 
battery or removing the radio. If the wrong code is entered when the power is restored, the radio may lock up and 
become inoperable, even if the correct code is used in a later attempt.  
   

•= If you are going to work under a vehicle on the ground, make sure that the ground is level. Block the wheels to 
keep the vehicle from rolling. Disconnect the battery negative terminal (ground strap) to prevent others from 
starting the vehicle while you are under it.  
   

•= Do not attempt to work on your vehicle if you do not feel well. You increase the danger of injury to yourself and 
others if you are tired, upset or have taken medicine or any other substances that may impair you or keep you from 
being fully alert.  
   

•= Never run the engine unless the work area is well ventilated. Carbon monoxide (CO) kills.  
 
•= Always observe good workshop practices. Wear goggles when you operate machine tools or work with acid. Wear 

goggles, gloves and other protective clothing whenever the job requires working with harmful substances.  
   

•= 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 re-use any fasteners that are worn or deformed in normal use. Some fasteners are designed to be used 
only once and are unreliable and may fail if used a second time. This includes, but is not limited to, nuts, bolts, 
washers, circlips and cotter pins. Always follow the recommendations in this manual - replace these fasteners with 
new parts where indicated, and any other time it is deemed necessary by inspection.  
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•= Illuminate the work area adequately but safely. Use a portable safety light for working inside or under the vehicle. 
Make sure the bulb is enclosed by a wire cage. The hot filament of an accidentally broken bulb can ignite spilled 
fuel or oil.  
   

•= Friction materials such as brake pads and 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.  
   

•= Finger rings should be removed so that they cannot cause electrical shorts, get caught in running machinery, or be 
crushed by heavy parts.  
   

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

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

•= Use pneumatic and electric tools only to loosen threaded parts and fasteners. Never use these tools to tighten 
fasteners, especially on light alloy parts. Always use a torque wrench to tighten fasteners to the tightening torque 
listed.  
   

•= Keep sparks, lighted matches, and open flame away from the top of the battery. If escaping hydrogen gas is 
ignited, it will ignite gas trapped in the cells and cause the battery to explode.  

 
•= 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.  
   

•= The air-conditioning (A/C) system is filled with a chemical refrigerant that is hazardous. The A/C system should be 
serviced only by trained automotive service 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.  
   

•= Before doing any electrical welding on vehicles equipped with anti-lock brakes (ABS), disconnect the battery 
negative terminal (ground strap) and the ABS control module connector.  
   

•= 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.  
   

•= When boost-charging the battery, first remove the fuses for the Engine Control Module (ECM), the Transmission 
Control Module (TCM), the ABS control module, and the trip computer. In cases where one or more of these 
components is not separately fused, disconnect the control module connector(s).  
   

•= Some of the vehicles covered by this manual are equipped with a supplemental restraint system (SRS), that 
automatically deploys an airbag in the event of a frontal impact. The airbag is operated by an explosive device. 
Handled improperly or without adequate safeguards, it can be accidentally activated and cause serious personal 
injury. To guard against personal injury or airbag system failure, only trained Volkswagen Service technicians 
should test, disassemble or service the airbag system.  
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•= Do not quick-charge the battery (for boost starting) for longer than one minute, and do not exceed 16.5 volts at the 
battery with the boosting cables attached. Wait at least one minute before boosting the battery a second time.  
   

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

•= 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. Completely remove the 
tire from the rim before attempting any repair.  
   

•= 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. 

 

I have read and I understand these Cautions and Warnings. 
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