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00 — Technical data

1

Identification

(ARLO06640; Edition 10.2019)
= “1.1 Engine number/engine data”, page 1

1.1 Engine number/engine data

Engine number

¢

¢

¢

The engine number (“engine code” and “serial number”) is lo-
cated on the front of the joint between the engine and the
gearbox -arrow-.

Additionally there is a sticker on the toothed belt cover (top)
with engine code and serial number.

Engine codes starting with the letter “C” have four letters (pre-
viously three letters).

The first 3 characters of the engine code stand for the engine
capacity and the mechanical construction and design. They
are stamped onto the cylinder block together with the serial
number.

The 4th character indicates the power output and torque of the
engine and is determined by the engine control unit.

B Note

The four-letter engine code is found on the type plate (certain
countries only), vehicle data sticker and engine control unit.

Fitting locations of the type plate (certain countries only) and
the vehicle data sticker » Maintenance ; Booklet 819 .

For engine data refer to = Technical data for engines; Rep. gr.
00 ; Overview of engines .

A % 13 N
=5t o [ At10-11627

1. Identification 1
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2 Safety precautions
; “2.1 Safety precautions when working on the fuel system”, page

> “2.2 Safety precautions when using testers and measuring in-
struments during a road test”, page 3

> “2.3 Safety precautions.when,working on the cooling system”,
page 3

> “2.4 Safety precautions when working .on vehicles with start/
stop system”, page.3

> “2.5 Safety precautions when working on the exhaust system”,
page 3

2.1 Safety-precautions when working on the-fuel system

Risk of injury ~fuel system operates tnder-high pressure

The fuel system is pressurised. There is a risk of injury as fuel
may spray out.

Before opening the fuel system:
— Put on safety goggles.
— Put on protective gloves.

— Release pressure (wrap a clean cloth around connection and
open connection carefully).

Risk of fire due to escaping fuel

If the battery is connected, the door contact switch activates the
fuel pump when the driver's door is opened. Escaping fuel may
ignite, causing a fire.

— Before opening the fuel system, disconnect power supply to
fuel pump.

Remove fuse for fuel pump control unit - J538- in fuse holder C -
SC- under dash panel cover (driver's side); for identification of
fuses refer to = Current flow diagrams, Electrical fault finding and
Fitting locations.

o [A87-11181

2 Rep. gr.00 - Technical data
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2.2 Safety precautions when using testers
and measuring instruments during a
road test

Observe the following precautions if test equipment has to be
used when road-testing the vehicle:

Risk of injury if test equipment is not secured

If an accident occurs and the front passenger's airbag is triggered,
test equipment which is not secured adequately may be catapul-
ted through the vehicle with potentially serious consequences.

— Secure test equipment on the rear seat with a strap.

Or:

— Have a second mechanic operate test equipment on the rear
seat.

23 Safety precautions when working on the

cooling system
When working on the cooling system note the following warnings:
Risk of scalding as hot coolant can escape

The cooling system is under pressure when the power unit is hot.
Risk of scalding due to hot steam and hot coolant.

— Put on protective gloves.
— Put on safety goggles.

— Cover filler cap on expansion tank with a cloth and open care-
fully to release pressure.

24 Safety precautions when working on vehicles with start/stop system

Risk of injury - engine may start unexpectedly

The engine can start unexpectedly if the vehicle's start/stop sys-
tem is activated. A message in the instrument cluster indicates
whether the start/stop system is activated.

— To deactivate the start/stop system, switch off the ignition.

25 Safety precautions when working on the
exhaust system

Do not dismantle exhaust gas temperature sender - risk of injury.

Risk of injury when disconnecting the exhaust system

There is arisk of eye irritation caused by soot particles in the air.

— Put on safety goggles.

2. Safety precautions 3
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Danger from toxic exhaust gases

The auxiliary/supplementary heater produces toxic exhaust
gases during operation. There is a risk of poisoning and of dam-
age to the respiratory tract.

— In enclosed spaces, only switch on the auxiliary/supplemen-
tary heater if there is an exhaust extraction system.

— In enclosed spaces without an exhaust extraction system,
switch off the auxiliary/supplementary heater.

Risk of damage to flexible joint

The flexible joint can be damaged or develop leaks if it is handled
incorrectly.

— Do not bend flexible joint more than 10°.

— Install flexible joint so that it is not under tension.

4 Rep. gr.00 - Technical data
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3

Repair instructions

= “3.1 Rules for cleanliness”, page 5

= “3.2 General notes”, page 5

= “3.3 General repair instructions”, page 6

= “3.4 Performing adaptions after renewing a component”,

page 7
= “3.5 Nuts, bolts”, page 7

= “3.6 Identification plates”, page 7

= “3.7 Use of impact wrenches”, page 8

= “3.8 Foreign particles in engine”, page 8

= “3.9 Contact corrosion”, page 8

= “3.10 Routing and attachment of pipes, hoses and wiring”, page
9

= “3.11 Installing radiators and condensers”, page 9

3.1 Rules for cleanliness

Even small quantities of dirt can lead to defects. For this reason,
please observe the following rules when working on the fuel sup-
ply system, injection system and turbocharger:

¢

¢

Clean connections and surrounding area thoroughly with en-
gine cleaner or brake cleaner and dry cleaned area before
loosening.

Immediately seal open lines and connections with clean plugs,
for example from engine bung set - VAS 6122- .

Dosnot.removessealing.caps from components until immedi-
ately prior to.installation. Keep components that are to be re-
used in new, sealable plastic bags.

After removalyplace.parts on a clean surface and cover them.
Only use lint-free cloths.

Carefully coveror, seal opencomponents if repairs cannot be
carried out immediately.

Only install clean components; replacement parts should only
be unpacked immediately-prior totinstallation.'Do not use parts
that have not been stored in the proper packaging (e.g. in tool
boxes etc.).

Do not work with compressed air when the system is open. If
possible, do not move vehicle.

Make sure that no fuel runs onto the fuel hoses. Should this
occur, the fuel hoses must be cleaned again immediately.

Also ensure that no diesel fuel comes into contact with the
coolant hoses. Should this occur, the hoses must be cleaned
immediately. Damaged hoses must be renewed.

Protect unplugged electrical connectors against dirt and mois-
ture and make sure connections are dry when attaching.

3.2 General notes

¢

The engine control unit has a self-diagnosis capability. Before
carrying out repairs and fault finding, the event memory must
be interrogated. The vacuum hoses and connections must al-
so be checked (unmetered air).

3. Repair instructions 5
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¢ A voltage of at least 11.5V is required for proper operation of
the electrical components.

¢ Do not'use sealants containingssilicone. Particles of silicone
drawn into the engine will not be burnt in the engine and will
damage the Lambda probe.

¢ The vehiclesare-fitted with a crash/fuel shut-off system. This
system.is designed-to reduce the risk of a;vehicle fire after a
crash by deactivating the fuel pump via the fuel pump relay.

¢ Atthe same time, this system also improves the engine's start-
ing performance. When the driver's door is opened, the fuel
pump is activated for 2 seconds in order to build up pressure
in the fuel system = page 2 .

3.3 General repair instructions

A Caution

The high-pressure pump has very close folerances and must
not be allowed fo run without fuel. To prevent this and fo enable
the engine fo start quickly after parts have been renewed, it is
important to observe the following:

¢ /f components of the fuel system between the fuel tank
and the high-pressure pump are removed or renewed, the
fuel system must be filled and bled before the engine is
started for the first time = page 241 .

¢ Cleantools and workbench etc. before working on the injection
system.

¢ Before installing, check the injectors and their surroundings
visually; they must be undamaged and clean. Make sure the
injector bores in the cylinder head are clean. Wipe out if nec-
essary using a clean cloth, taking care not to cause damage.
Do not use sharp objects of any kind.

¢ |Ifthe high-pressure fuel lines are to be re-used, you must mark
them before removal. High-pressure pipes must always be re-
installed on the same cylinder.

¢ Take care not to damage the injectors when removing the old
copper seals.

¢ Check all new O-rings for damage before installing. Lubricate
O-rings with engine oil or assembly oil before installing.

¢ Position high-pressure pipes so they are free of stress. Tighten
all unions lightly to start with before tightening to final torque.

¢ Never attempt to bend high-pressure fuel lines to shape.

¢ When working on any parts of the high-pressure fuel system,
tools may only be used for loosening and tightening pipe un-
ions. All other components must always be removed and
installed by hand without using tools or other equipment.

¢ Press the fuel return hoses onto the injectors by hand from
above so that they engage audibly on each injector (do not
press in the release pins when doing this). Then press down
the release pin after connecting the return line. Check that the
fuel return hoses are seated securely and sealed properly by
pulling them by hand from above.

¢ Do not dismantle individual common rail components. If there
is a fault, the complete components must be renewed.

¢ When the engine is running, do not perform any repairs to the
common rail system.

6 Rep. gr.00 - Technical data
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¢ Do not bleed the common rail system by unfastening high-
pressure’components after the engine has been started.

¢ All cable ties which are released or cut open when removing
must berefitted,in-the . same:position,wheniinstalling.

¢ Fuekhosesdn engine.compartment must only-be secured with
spring-type clips. O-type clips or screw-type clips must not be
used.

3.4 Performing adaptions after renewing a
component

The learnt values must be adapted if components of the engine
or reducing agent system have been renewed or if a reducing
agent line has been opened:

After renewing engine, pistons, cylinder head or turbocharger
(running-in function with increased oil pressure is activated):

After acomponent has been renewed, the following program must
be performed using the = Vehicle diagnostic tester.

— Connect > Vehicle diagnostic tester.
— Select [Diagnosis] mode and then [Start_diagnosis].

— Choose [Select own test]|tab and select following options
one after the other:

Drive train

[Select engine code and engine]

[01 - Self-diagnosis compatible systems|

[01 - Engine electronics J623

*® & & o o

[01 - Engine electronics, functions]

¢ |01 - Work steps after component replacement]

3.5 Nuts, bolts

¢ Loosen bolts in reverse sequence to specified tightening se-
quence.

¢ Bolts and nuts used to secure covers and housings must be
tightened in steps according to the specified tightening se-
quence and method.

4 Bolts and nuts which secure covers and housings should be
loosened and tightened in diagonal sequence and in stages if
no tightening sequence is specified.

¢ Always renew self-locking bolts and nuts.

¢ Unless otherwise specified, use a wire brush to clean the
threads of bolts which are secured with locking fluid. Then in-
stall bolts with locking fluid; for locking fluid refer to > Elec-
tronic parts catalogue .

¢ Threaded holes which take self-locking bolts or bolts coated
with locking fluid must be cleaned using a thread tap or similar.
Otherwise there is a danger of the bolts shearing off the next
time they are removed.

¢ The tightening torques stated apply to non-oiled nuts and
bolts.

3.6 Identification plates

When renewing vehicle components, the identification plates on
the old parts that have a replacement part number (see = Elec-
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tronic parts catalogue ) must be attached to the new parts due to
approval regulations.

3.7 Use of impact wrenches

In general, it is permitted to use an impact wrench to unscrew

bolts and nuts. An exception to this is when work is performed
inside an open high-voltage battery. For this work, it is not per-
mitted to use an impact wrench.

An impact wrench may be used to screw in bolts and nuts when
performing repair work if the following requirements are observed.
In general, electric and compressed-air impact wrenches should
be used.

Requirements:

* Only screw in bolts with locking fluid or self-locking nuts at low
speed.

» Use a suitable impact wrench with variable speed and adjust-
able torque range.

» Use suitable bits when working in the vicinity of sensitive sur-
faces, e.g. plastic-coated bits for aluminium rims.

*  When working in the vicinity of natural gas systems, observe
the information in the Workshop Manual “Natural gas engines
- General information”.

Use:
» Fit bolts/nuts by hand.

* Only use animpact wrench to screw in bolts/nuts until the head
of the bolt/nut makes contact and then continue tightening with
a torque wrench.

+ Clean threaded pins before unscrewing the bolt/nut.

3.8 Foreign particles in-engine

When performing assembly work on the engine, all open passag-
es in the intake and exhaust'systems must be sealed with suitable
plugs (e.g. from engine bung set="\VAS6122- ) to prevent foreign
particles from entering the engine.

@ Note

If the turbocharger has suffered mechanical damage
> page 216

3.9 Contact corrosion

Contact corrosion can occur if unsuitable fasteners are used (e.g.
bolts, nuts, washers, etc.).

For this reason, only fasteners with a special surface coating are
fitted.

Additionally, all rubber and plastic parts and all adhesives are
made of non-conductive materials.
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Always install new parts if you are not sure whether used parts
can be re-fitted > Electronic parts catalogue .

Please note:

¢ We recommend using only genuine replacement parts; these
have been tested and are compatible with aluminium.

¢ We recommend'the use of Audi Genuine Parts.

¢ Damage caused by contact corrosion is not covered by war-
ranty.

3.10 Routing and attachment of pipes, hoses
and wiring

¢ Mark fuel lines;"hydraulic'lines, vacuum'lines, lines for activa-
ted charcoal filter and electrical wiring .etc. before removal so
they can be re-installed in the original positions and correctly
connected. Make sketches or take photographs if necessary.

¢ Because of the limited space in the engine compartment, it is
important to ensure that there is adequate clearance to any
moving or hot components to avoid damage to lines and wir-

ing.
3.1 Installing radiators and condensers

Even when the radiator, condenser and charge air cooler are cor-
rectly installed, slight impressions may be visible on the fins of
these components. This does not mean that the components are
damaged. If the fins are only very slightly distorted, this does not
justify renewal of the radiator, charge air cooler or condenser.
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10 — Removing and installing

1 Removing and installing engine

= “1.1 Removing engine”, page 10

= “1.2 Separating engine and gearbox”, page 22

= “1.3 Securing engine to engine and gearbox support”,
page 25

= “1.4 Installing engine”, page 27

1.1 Removing engine

Special tools and workshop
equipment required

80-200 VA S 5085

VAS 6122 VA S 6208
ElE
J ot
'l 1834 'u
®*® 33
@
LA B N
®e®0®
VA S 6362 VAS 6931

Z10-10108

Removal lever - 80-200-
Stepladder (commercially available) or -VAS 5085-
Engine bung set - VAS 6122-

Coolant collecting system - VAS 5014- or drip tray for work-
shop hoist - VAS 6208-

¢ Hose clip pliers - VAS 6362-

* & o o
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¢ Engine and gearbox jack - VAS 6931-

¢ Locking tool - T40098-
T40098
¢ Engine bracket - T10497- with pin -T10497/1-
T10497
/1
/3
/2

¢ Safety goggles
¢ Protective gloves
Procedure

B Note

¢ The engine is removed from underneath together with the
gearbox.

¢ Re-fit all cable ties and heat insulation sleeves in the same
locations when installing.
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A WARNING

Risk of scalding due to hot steam and hot coolant.

¢ The cooling system is under pressure when the power unit
is hot.

¢ Wear protective gloves and safety goggles.

¢ To allow pressure fo dissjpate, cover filler cap on coolant
expansion tank with cloth and open carefully.

— Open filler cap -1- on coolant expansion tank.

’., Note

Disregard -item 2-.

— Disconnect battery = Electrical system; Rep. gr. 27 ; Battery;
Disconnecting and connecting battery .

— Remove subframe with steering rack = Rep. gr. 40 ; Sub-
frame; Removing and installing subframe with steering rack .

— Remove wheel housing liners (front left and front right) =
General body repairs, exterior; Rep. gr. 66 ; Wheel housing
liners; Exploded view - wheel housing liner (front) .

— Place collector tank from‘coolant collecting system -VAS
5014- or drip tray for workshop hoist - VAS 6208- underneath.

— Lift retaining clip -arrow=; disconnect'coolant hose from radia-
tor (bottom left) and drain off coolant.

— Release hose clips -1, 2-, disconnect coolant hoses from water
radiator (bottom right) for charge air cooling circuit and drain
off coolant.

— iy
© [ Ag11170 j

I I
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— Release hose clip -arrow-, disconnect coolant hose (bottom)
from auxiliary pump for heating - V488- and drain off coolant.

— Remove engine cover panel = page 39 .

'} s
(oo

— Unscrew bolt -2- and release fasteners -arrows A-.

— Detach cover -1- from air duct -arrow B- and remove it.

— Unplug electrical connector -3-.

— Disconnect vacuum hose -4-.

— Press release tab -5- and disconnect water drain hose.
— Release hose clip -2- and detach air pipe.

— Lift off air cleaner housing -1-.

— Press release tabs on/both sides of crankcase breather hose
-1- and disconnectshose:from:connection.

— Move clear vacuum hoses -arrow- at air pipe.

— Unscrew bolt -3-, turn air’pipe’with connection clockwise and
detach it from turbocharger:

l Note

Disregard -item 2-.
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— Detach vacuum hose -2- from vacuum unit of turbocharger.
— Disconnect vacuum hose -1- from T-piece.

— Release hose clip -3- and disconnect coolant hose.

— Release catch -arrow-, disconnect vacuum hose -1- and place
it to left side.

Q, Note

Disregard items -2 and 3-.

— If fitted, open heat shield sleeve.

— Detach electrical connectors from bracket, unplug connectors
and move electrical wiring clear:

1- For exhaust gas temperature sender 4 - G648-
2 - For exhaust gas temperature sender 3 - G495-
3 - For exhaust gas temperature sender 2 - G448-
4 - For Lambda probe - G39-

A Caution

Risk of damage caused by particles of dirt.

¢ Observe rules for cleanliness when working on the fuel
supply system = page 5.

— Disconnect fuel hoses -arrows- = Fuel supply system; Rep.
gr: 20, Plug-in connectors; Disconnecting plug-in connectors -

- »Move fuel hoses cleariat coolant.expansion tank.

|| A10-11921
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— Release hose clips -1, 2- and disconnect coolant hoses.

— Lift retaining clip -arrow- and disconnect coolant hose (top left)
from radiator.

'l, Note

Use removal lever - 80-200- fo lever out the wiring clips when
performing the next work steps.

— Release catch -arrow A-, open cover -1- for electronics box in
engine compartment -arrow B- and detach.

1. Removing and installing engine 1 5
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— Unplug electrical connector -1- at starter.
— Release catch -arrow- and open cover -2-.
— Remove B+ stud -4- and move electrical wiring clear.

— Remove nut -3-, detach electrical wiring and move clear.

Tp A
4 [At0-11782

— Remove nuts -2- and bolt -3-.

— Push mounting -1- for jump start terminal and air cleaner
housing slightly to one side.

— Remove engine control unit - J623- = page 291 .

— Take electrical connector -1- out of bracket, unplug it and
move electrical wiring clear.

— Move engine wiring harness clear -arrows- and lay on top of
engine.

— Remove nut -1- and move earth wire -2- clear.

— Loosen bolts -arrows=for'supportarm-of'engine mounting ap-
prox. 2 turns.
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Loosen bolts -arrows- for gearbox mounting approx. 2 turns.

Vehicles with manual gearbox:

Detach gear selector cable and gate selector cable from gear-
box, remove cable support bracket and place to one side with
selector cables attached = Rep. gr. 34 ; Selector mechanism;
Removing and installing selector mechanism .

Remove bolts -arrows-, detach clutch slave cylinder -1- and
place to one side; do not open pipes.

A Caution

Risk of irreparable damage fo clufch slave cylinder.
¢ Do not operate clufch pedal with slave cylinder removed.

Unplug electrical connector -1-.

‘ Note

Disregard -arrows-,

2 -
3-

Unplug electrical connectors:

For reversing light switch - F4-

For gearbox neutral position sender - G701-

Unscrew nut -1- and detach bracket for electrical wiring.

1. Removing and installing engine 1 7
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Vehicles with dual clutch gearbox:

— Detach selector lever cable from selector lever and place to
one side > Rep. gr. 34 ; Selector mechanism; Removing and
installing selector mechanism .

— Detach electrical connectors -1, 3- from bracket and unplug.

A Caution

Risk of serious damage fo gearbox components.

¢ Do NOT fouch connector contacts in gearbox connector

with your hands. Doing so could cause stafic discharge fo
damage the control unit and the mechatronic unit irrepar-
ably.

— Touch vehicle earth with bare hands to eliminate any static
charge.

— Unplug electrical connector -2- for mechatronic unit for dual
clutch gearbox - J743- .

All vehicles (continued):

A Caution

Running a used poly V-belt in the opposite direction could
cause irreparable damage.

¢ Before removing the poly V-belt, mark the direction of ro-
tfation with chalk or a felt-tip pen for re-installation.

— To slacken/paly V-belt turn tensioner in anti-clockwise direc-
tion -arrow-.

— Take off poly V-belt -1-.
— Lock tensioner with locking tool - T40098- .
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— Unplug electrical connector -1- on air conditioner compressor
regulating valve - N280- .

A Caution

Risk of damage to air conditioner compressor and refrigerant
pipes/hoses.

¢ Do NOT strefch, kink or bend refrigerant lines and hoses.

— Remove bolts -arrows-.

A WARNING

Risk of injury caused by refrigerant.

U S

s r
[ Aa7-10480 “1

¢ The air conditioner refrigerant circuit must not be opened.

— Detach air conditioner compressor from bracket (refrigerant
hoses remain connected) and'tie ‘up’to-right-side.

— Unbolt drive shaft (left and right) from gearbox and tie up to
rear > Rep. gr. 40 ; Drive shaft; Removing and installing drive
shaft .

? | Note

Take care not to damage the surface coating of the drive shafft.

— Unfasten underbody trim (inside centre right) and press down-
wards = General body repairs, exterior; Rep. gr. 66 ; Under-
body trim; Exploded view - underbody trim .

— Unscrew nuts -arrows- and detach cover -1-.

— Unplug electrical connector -arrow- for Lambda probe after
catalytic converter - G130- .

AZB-10458
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Unplug electrical connector -1- from exhaust flap control unit
- J883-.

AZ3-10721

Loosen clamp -arrow- and push towards rear.

AZB-11377

Slacken bolt -2- and remove clip.

Detach mountings -1- for front exhaust pipe from subframe
and detach front exhaust pipe.

Place collector tank from coolant collecting system -VAS
5014- or drip tray for workshop hoist - VAS 6208- underneath.

Lift retaining clips -1, 2- and disconnect coolant hoses.

»
' k A19-12136
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Unplug electrical connector -1-.

Remove bolts -2, 3- and press charge air cooling pump - V188-
to side.

Unplug electrical connector -arrow- for oil level and oil tem-
perature sender - G266- .

A10-11352
— '

T >

— Release fasteners -arrows- and detach noise insulation -1- for
sump.

— Attach engine bracket - T10497- with pin -T10497/1- to cylin-
der block with bolt -1-; tighten to approx. 20 Nm and use top
elongated hole “A”.

— Insert engine and gearbox jack in engine bracket - T10497-
and raise engine/gearbox assembly slightly.

@ Note

Use a stepladder when unscrewing bolts for assembly mounting.

T10497
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— Remove bolts -arrows- for support arm of engine mounting.

1 | Note

Disregard items -1 and 2-.

— Remove bolts -arrows- securing gearbox mounting,

A Caltion

Danger of damage to vacuum lines or electrical wiring and fo
engine compartment.

¢ Check that all vacuum lines and electrical wiring befween
engine, gearbox and body have been detached.

¢ Carefully guide engine/gearbox assembly out of engine
compartment when lowering.

— First lower engine/gearbox assembly only slightly.
— Then swing gearbox end of engine/gearbox assembly for-

wards and only then lower further.
1.2 Separating engine and gearbox

= “1.2.1 Separating engine and gearbox - vehicles with manual
gearbox”, page 22

> “1.2.2 Separating engine and gearbox - vehicles with dual
clutch gearbox”, page 24

1.21 Separating engine and gearbox - vehi-
cles with manual gearbox

Special tools and workshop equipment required
¢ Hooks - 10-222A/2-

: !
= ‘ AT0-11341 |4

= aw

10-222 A/2

o=

o=

WOO-11170
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¢ Workshop hoist - VAS 6100-

¢ Lifting“tackle < T40013¢

Procedure

Engine/gearbox assembly removed and attached to engine
support - T10497- .

Attach lifting tackle - T40013- to gearbox and close lock.

Attach workshop hoist - VAS 6100- with hooks - 10-222A/2- to
the lifting tackle.

Remove starter = Electrical system; Rep. gr. 27 ; Starter;
Removing and installing starter .

Remove bolts -1, 3, 4- securing gearbox to engine.

Detach gearbox from engine.

B Note

Disregard -ifems 2, 5, A-.

VAS 6100

WiO0-11307

T40013

WO0-11304

10-222 A/2

1. Removing and installing engine 23



Audi A1 2011 >, Audi A1 Sportback 2012 >

4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

1.2.2 Separating engine and gearbox - vehi-

cles with dual clutch gearbox
Special tools and workshop equipment required
¢ Shackle - 10-222A/12-

¢ Workshop hoist - VAS 6100-

Procedure

« Engine/gearbox assembly removed and attached to engine
bracket - T10497- .

— Remove starter > Electrical system; Rep. gr. 27 ; Starter;
Removing and installing starter .

— Move electrical wiring clear at retainer -arrow-.

10-222 A2

Wiio-11341

VAS 6100

WO0-11307

¥

e
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— Secure gearbox to workshop hoist - 10-222A/12- using shack-
le - VAS 6100- .

— Remove bolts -1, 3, 4, 5, 6, 7, 8- securing gearbox to engine.

q
? | Note

& Bolt -3- is fitted in the installation opening of the starter.
¢ Disregard -ifems 2, A-.

— Detach gearbox from engine.

1.3 Securing engine to engine and gearbox
support

When-carryingrout-repairs, secure engine to engine and gearbox
support - VAS 6095- using universal support - VAS 6095/1- .

Special tools and workshop equipment required
¢ Engine and gearbox support - VAS 6095-

VAS 6100

6~ [rwr]

VAS 6095

Won-11310
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¢ Workshop hoist - VAS 6100-
¢ Lifting tackle - 3033-
Procedure
* Gearbox detached from engine
= “1.2 Separating engine and gearbox”, page 22 .
— Attach lifting tackle - 3033- to engine and workshop hoist - VAS
6100- as shown in illustration.
¢ Gearbox end: position 3.
¢ Pulley end: position 9.
— Liftengine off engine bracket - T10497 A- using workshop hoist
- VAS 6100- .
— Secure engine to engine and gearbox support - VAS 6095-
using universal support - VAS 6095/1-..
Tightening torque
Component Nm
Bolts/nuts M6 10
M8 20
M10 45
M12 65

VAS 6100
3033

VAS 6100 —

M10-10751
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1.4 Installing engine

When installing a new base engine, you must check whether
there is a sticker on the cylinder head cover.

If a sticker is attached which states [Spannpratzen auf vor-
geschriebenes Drehmoment angezogen|(clamping pieces tight-
ened to specified torque), the clamping pieces have already been
tightened to the specified final torque at the factory.

If no sticker is attached, it is essential that the clamping pieces for
the injectors are tightened to the specified torque = page 255
after installing the high-pressure pipes. If these instructions are
not observed, the engine could be damaged.

Procedure

B Note

& Vehicles with dual clutch gearbox. The needle bearing in the
crankshaft must always be renewed if the engine has been
separated from the gearbox
= “3.4 Renewing needle bearing in crankshaft’, page 62 .

& After removing, renew bolts tightened with specified tightening
angle.

& Renew self-locking nuts and bolts as well as seals, gaskets
and O-rings after removal.

& Secure all hose connections with correct type of hose cljps (as
original equipment) = Electronic parts catalogue .

& Re-fit all cable ties and heat insulation sleeves in the same
locations when installing.

— Install intermediate plate = page 51 .

Vehicles with manual gearbox:

— If not already fitted, install dowel sleeves -A- for centring en-
gine and gearbox in cylinder block.

— Remove needle bearing in crankshaft if fitted = page 62 .

— Renew clutch release bearing if worn = Rep. gr. 30 ; Clutch
mechanism; Exploded view - clutch release mechanism .

— Lubricate splines of gearbox input shaft lightly with grease for
clutchuplatersplines,>=Electronic parts catalogue .

— Make sure that clutch plate is properly centred.

Vehicles with dual clutch gearbox:

- If'not‘already fitted, instalP dowel’ sleeves “A--for centring’en-
gine and gearbox in;cylinder, block.

— InstalLneedle bearing:if not fitted in.crankshaft = page 62-
— Secure gearbox to engine.

— Take up engine/gearbox assembly with engine bracket -
T10497- .

I}

A34-10477
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All vehicles (continued):
— Guide engine/gearbox assembly into body.

— Initially hand-tighten bolts -arrows- for support arm of engine
mounting until they make contact.

'], Note

Disregard items -1 and 2-.
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— Initially screw in bolts -arrows- for gearbox mounting by hand
until they make contact.

— Remove engine bracket - T10497- from engine.
— Install engine‘'mountings = page 34 .

— Connect fuel hoses'ss Fuelsupply system; Rep. gr. 20 ; Plug-
in connectors; Disconnecting plug-in connectors .

— Install starter = Electrical system; Rep. gr. 27 ; Starter; Ex-
plodedrview: = starter,

— Install charge air.cooling pump:=¥/188+ /5 page’ 187 ! = %tﬁ?”é“ :;
— Install airpipe = page 2140, _;= =
— Install front exhaust pipe = page 296 .

— Install underbody trim = General body repairs, exterior; Rep.
gr. 66 ; Underbody trim; Exploded view - underbody trim .

— Install drive shafts > Rep. gr. 40 ; Drive shaft; Exploded view
- drive shaft .

— Install air conditioner compressor = Heating, air conditioning;
Rep. gr. 87 ; Air conditioner compressor; Exploded view - air
conditioner compressor drive unit .

— Install poly V-belt = page 42 .

— Install cables with cable support bracket or selector lever cable
= Rep. gr. 34; Selector mechanism; Exploded view - selector
cables .

— Install engine control unit - J623- > page 291 .

— Install mounting for jump start terminal and air cleaner housing
=> Electrical system; Rep. gr. 27 ; Jump start terminal; Re-
moving and installing jump start terminal .

— Electrical connections and routing = Electrical system; Rep.
gr. 97 ; Relay carriers, fuse carriers, electronics boxes; Over-
view of fitting locations - relay carriers, fuse carriers, electron-
ics boxes and = Current flow diagrams, Electrical fault finding
and Fitting locations.

— Connect vacuum hoses = page 243 .
— Install air cleaner housing = page 245 .
— Check oil level > Maintenance ; Booklet 819 .

A Caution

Risk of irreparable damage fo control units because of exces-
sive voltage.

¢ Never use bafttery charging equipment for boost starting.

— Connect coolant hoses with plug-in connector = page 208 .

A Caution

Risk of damage fo engine if cooling system is insufficiently fil-
led/bled.

¢ Only fill and bleed fuel system using > Vehicle diagnostic
fester.
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B Note

Do not reuse coolant.

— Fill up with coolant = page 148 .

— Install subframe with steering rack = Rep. gr. 40 ; Subframe;
Removing and installing subframe with steering rack .

— Install front wheel housing liners = General body repairs, ex-
terior; Rep. gr. 66 ; Wheel housing liners; Exploded view -
wheel housing liner (front) .

— If engine has been renewed, perform adaptions required after
renewing component
> “3.4 Performing adaptions after renewing a component”,

page 7 .
— Check fuel system for leaks = page 242 .

— Install engine cover panel = page 39 .
Tightening torques

B Note

& Tightening forques apply only to lightly greased, oiled,
phosphated or black-finished nuts and bolts.

& Additional lubricants such as engine or gear oil may be used,
but do not use lubricants containing graphite.

¢ Do not use degreased parts.

& Tolerance for tightening forques: + 15 %

Component Nm
Bolts/nuts M6 10
M7 15
M8 20
M10 40
M12 65

¢ - “2.1 Exploded view - assembly mountings”, page 31

¢ Securing engine to gearbox = Rep. gr. 34 ; Removing and
installing gearbox; Tightening torques for gearbox
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2 Assembly mountings

= “2.1 Exploded view - assembly mountings”, page 31

= “2.2 Supporting engine in installation position”, page 32

= “2.3 Removing and installing engine mountings”, page 34

= “2.4 Removing and installing gearbox mounting”, page 36

= “2.5 Removing and installing pendulum support”, page 38

2.1 Exploded view - assembly mountings

1 - Engine support
Q Removing and installing
= page 46
2 - Bolt
O Renew after removing
Q Tightening torque and
sequence = page 32
3 - Engine mounting
Q  With support arm
0 Removing and installing
=> page 34
4 - Bolt
QO Renew after removing
O 20 Nm +90°

5 - Bolt
QO Renew after removing
O 30 Nm +90°

6 - Bolt
QO Renew after removing
O 30 Nm +90°

7 - Pendulum support

U4 Removing and installing
= page 38

8 - Bolt
QO Renew after removing
Q Tightening torque and

15
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sequence = page 32
9 - Bolt
O Renew after removing
U Tightening torque and sequence = page 32
10, 11 - Bolts
U Tightening torque = Rep. gr. 34 ; Assembly mountings; Exploded view - assembly mountings

12 - Gearbox mounting
O With support arm
U Removing and installing = page 36
13 - Gearbox support
Q For vehicles with manual gearbox
14, 15 - Bolts
Q Tightening torque = Rep. gr. 34 ; Assembly mountings; Exploded view - assembly mountings

Engine support - tightening torque and sequence

B Note

After removing, renew bolts tightened with specified tightening
angle.

— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque/angle specification
1. -1...3- 7 Nm

2. -1...3- 50 Nm

3. -1...3- Turn 90° further

Installing pendulum support

E Note

After removing, renew bolfs tightened with specified tightening
angle.

— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque/angle specification

1. -Top arrows- {30 Nm

2. -Bottom arrow- (40 Nm

3. -Arrows- Turn 90° further

2.2 Supporting engine in installation posi-
tion

Special tools and workshop equipment required
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¢ Support bracket - 10-222A-

¢ Adapter - 10-222A/19-

¢ Hose clip pliers - VAS 6362-

¢ Engine support (basic set) - T40091-

S

WiO0-11145

10-222 AM9

WDD 1281

VAS 6362

AALS

WO0-11227

T40091

@ -

/4

‘%

7

WO0-11213
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Procedure
— Remove engine cover panel = page 39 .

— Move clear vacuum hoses -arrow- at air pipe.
— Loosen hose clips -1, 3- and remove air pipe -2-.

— Remove filler neck for washer fluid reservoir = Electrical sys-
tem; Rep. gr. 92 ; Windscreen washer system; Removing and
installing washer fluid reservoir .

— Set up support bracket - 10-222A- on top edges of body flang-
es (left and right) and longitudinal member (right-side), as
shown in illustration.

— Attach hooks of spindles -10-222A/11- to engine lifting eyes.

— Take up weight of engine/gearbox assembly evenly with both
spindles; do not lift.

Attaching
Assembly is performed in reverse sequence; note the following:

1] Note Ni—

Secure all hose connections with correct type of hose clips (as
original equipment)="~Electronicparts calalogue .

— Install filler neck for washer fluid reservoir = Electrical system;
Rep. gr. 92, Windscreen.washer system; Removing and in-
stalling washer fluid reservoir .

— Install engine cover panel =.page 39 .
Tightening torques

¢ = “2.2 Exploded view --hose connections-for.charge air sys+
tem”, page 227

23 Removing and installing engine mount-
Ings

Removing

— Remove engine cover panel = page 39 .

— Remove filler neck for washer fluid reservoir = Electrical sys-
tem; Rep. gr. 92 ; Windscreen washer system; Removing and
installing washer fluid reservoir .

— Release catches -arrows- and pull bracket -1- with fuel hoses
out of guide on coolant expansion tank.
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— Remove bolts -arrows-.

— Detach electrical connector -1- for coolant shortage indicator
switch - F66- and move coolant expansion tank to side.

A1GT1174 |

— Set up support bracket - 10-222A- on top edges of body flang-
es (left and right) and longitudinal member (right-side), as
shown in illustration.

— Attach hook of spindle - 10-222A/11- to engine lifting eye
(right-side).

— Tighten spindle to take up weight of engine/gearbox assembly;
do not lift.

— Remove nut -1- and move earth wire -2- clear.

— Remove bolts -arrows- for support arm of engine mounting.

— Remove bolts -arrows- and detach engine mounting -1-.

2. Assembly mountings 35
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Installing
[
1 | Note

After removing, renew bolts tightened with specified tightening
angle.
— Fit engine mounting -1- on longitudinal member.

— Initially screw in bolts -arrows- by hand until they make con-
tact.

— Initially*hand-tightenbolts=arrows- for support arm of engine
mounting until they make contact.

* The support'arm mustonot turn/whenryou tighten the bolts:
— Tightenrbolts.

Remaining installation steps are carried 'outin'reverse sequence;
note the following:

— Detach support bracket - 10-222A- .

— Install filler neck for washer fluid reservoir = Electrical system;
Rep. gr. 92 ; Windscreen washer system; Removing and in-

stalling washer fluid reservoir . }

— Install engine cover panel = page 39 .
Tightening torques
¢ = “2.1 Exploded view - assembly mountings”, page 31

¢ = “2.2 Exploded view - hose connections for charge air sys-
tem”, page 227

¢ Nut -1- for earth wire -2- = Current flow diagrams, Electrical
fault finding and Fitting locations

24 Removing and installing gearbox
mounting

Special tools and workshop equipment required
¢ Support bracket - 10-222A-

10-222A

WOO-11145
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¢ Hose clip pliers~ VAS 6362-

Removing

Remove engine cover panel = page 39 .
Remove air cleaner housing = page 246 .
Move clear vacuum hoses -arrow- at air pipe.

Release hose clip -1- and detach air pipe -2-.

'., Note

Disregard -item 3-.

Position support bracket - 10-222A- on top edges of body
flanges as shown in illustration.

— Attach hook of spindle - 10-222A/11- to engine lifting eye (rear

left).

Remove nuts -2- and bolt -3-.

Push mounting -1- for jump start terminal and air cleaner
housing slightly to one side.

VAS 6362

WO0-11227

10222 A

v
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— Remove bolts -arrows- securing gearbox mounting.

— Remove bolts -arrows A, B, C- and detach gearbox mounting.
Installing

Installation is carried out in reverse order; note the following:

-
1 | Note

& After removing, renew bolls tightened with specified tightening
angle.

& Secure all hose connections with correct type of hose clijps (as
original equipment) = Electronic parts catalogue .

— Install engine cover panel = page 39 .

Tightening torques

¢ = Rep. gr. 34 ; Assembly mountings; Exploded view - as-
sembly mountings

¢ = “3.1 Exploded view - air cleaner housing”, page 245

¢ - “2.2 Exploded view - hose connections for charge air sys-
tem”, page 227 = Electrical system; Rep. gr. 27 ; Jump start
terminal; Exploded view - jump start terminal

25 Removing and installing pendulum sup-
port
Removing

— Remove noise insulation.=General:body repairs, exterior;
Rep. gr. 66 ; Noise insulation; Removing and installing noise
insulation .

1 | Note

Do NOT loosen bolted connection -2-.

— Remove bolts -arrows- and detach pendulum support.
Installing

Installation is carried out in reverse sequence.
Tightening torques

¢ > Fig. “Installing pendulum support™ , page 32

¢ > General body repairs, exterior; Rep. gr. 66 ; Noise insula-
tion; Exploded view - noise insulation

-]
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3 Engine cover panel

= “3.1 Removing and installing engine cover panel’, page 39

3.1 Removing and installing engine cover
panel

Removing

A Caution

When removing and installing the engine.cover panel, ensure
that it does noft collide with or get caught on the fuel return line.
This can result.in the connections to the injectors breaking,
which in turn causesleaks:in thefuel-system.

— Carefully pull engine ‘cover’ panel off retaining ‘pins one’after
the other -arrows- and lift engine cover panel off, keeping it
straight.

Installing

— To avoid damage, do not strike the engine cover panel with
your fist or with any kind of tool.

— Position engine cover panel on all retaining pins, paying at-
tention to oil filler neck and dipstick.

— Press engine cover panel onto retaining pins, starting at oil
filler neck and working clockwise.

3. Engine cover panel 39
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13 — Crankshaft group

1 Cylinder block (pulley end)

= “1.1 Exploded view - cylinder block (pulley end)”, page 40

= “1.2 Exploded view - sealing flange (pulley end)”, page 42

= “1.3 Removing and installing poly V-belt”, page 42

> “1.4 Removing and installing tensioner for poly V-belt”,
page 44

= “1.5 Removing and installing vibration damper”, page 44

= “1.6 Removing and installing bracket for ancillaries”,
page 45

= “1.7 Removing and installing engine support”, page 46

= “1.8 Removing and installing sealing flange (pulley end)”, page

47
1.1 Exploded view - cylinder block (pulley end)
1 - Poly V-belt

Q Check for wear

O Before removing, mark
direction of rotation with
chalk or felt-tip pen

Do not kink
Routing of poly V-belt
> page 44
Removing and installing
=> page 42
When installing, make
sure itis properly seated
on pulleys.
2 - Bolt

O Renew after removing

Q Use only genuine bolts
= Electronic parts cata-
logue

d 10 Nm +90°

3 - Vibration damper
Q With poly V-belt pulley
U Installation position:
hole in vibration damper
mustibe positioned,over

raised section of crank-
shaft sprocket

U Removing.and installing
> page 44
4 - Tensioner for, poly V-belt
QO Removing and installing

o 0 OO0

i S o s e L S Lpemn 30

S%page 44
5 - Bolt
O Renew after removing
O 20 Nm +90°
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6 - Bolt
Q Tightening torque = Item 2 (page 273)

7 - Bolt
O Tightening torque = ltem 14 (page 75)

8 - Damper wheel

9 - Dowel sleeve
O Ensure correct seating in bracket for ancillaries
10 - Bracket for ancillaries
1 Removing and installing = page 45
11 - High-pressure pump
O Exploded view = page 273
12 - Alternator
Q0 Removing and installing = Electrical system; Rep. gr. 27 ; Alternator; Removing and installing alternator
13 - Bolt
Q Tightening torque = Electrical system; Rep. gr. 27 ; Alternator; Exploded view - alternator
14 - Bolt
QO Renew after removing
Q Different lengths = page 41
Q Tightening torque and sequence = page 41
15 - Dowel sleeve
Q Ensure correct seating in air conditioner compressor
16 - Air conditioner compressor

0 Removing and installing = Heating, air conditioning; Rep. gr. 87 ; Air conditioner compressor; Exploded
view - air conditioner compressor drive unit

17 - Bolt

Q Tightening torque = Heating, air conditioning; Rep. gr. 87 ; Air conditioner compressor; Exploded view
- air conditioner compressor drive unit

Bracket for ancillaries - tightening torque and tightening sequence

? | Note

After removing, renew bolts tightened with specified tightening
angle.

— Fit bolts in the following sequence:

¢ Bolts -1, 2, 3, 6- M10x35

¢ Bolt -4- M10x115

¢ Bolt -5- M10x175

— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque/angle specification = |
1. -1...6- Screw in by hand until contact is made o LA | :

2. -1...6- 40 Nm 1' ——
3. -4-and -5-  [Turn 180° further

4 -1,2,3,6- |Turn 45° further

1. Cylinder block (pulley end) 4 1
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1.2 Exploded view - sealing flange (pulley end)

1 - Sealing flange (pulley end) :1 3 7 ; 5
Q  With crankshatft oil seal 2l T2 M,
Q Renew after removing : / o AN
Q Removing and installing [f f’n 5 /’JV’V
5 paged7 S W
2 - Bolt (%
Q Tightening torque and
sequence = page 42
3 - Crankshaft sprocket

O Contact surface be-
tween sprocket and
crankshaft must be free
of oil

Q Can only be installed in
one position
4 - Bolt

Q Tightening torque
= Item 1 (page 74)

Sealing flange (pulley end) - tightening torque and sequence

— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque

1. -1...10- Screw in by hand until contact is made

2. -1...6- Tighten in stages and in diagonal se-
quence; final torque 13 Nm

3. -7...10- |13 Nm

1.3 Removing and installing poly V-belt

Special tools and workshop equipment required
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¢ Locking tool - T40098-

Removing

— Remove noise insulation = General body repairs, exterior;

Rep. gr. 66 ; Noise insulation; Removing and installing noise
insulation .

T40098

WO0-10333

A Caution

Running a used poly V-belt'in the\opposite direction could
cause irreparable damage.

¢ Before removing the poly V-belt mark the direction of ro-
tation with chalk or a felt-tip pen for re-installation.

— To slacken poly V-belt turn tensioner in anti-clockwise direc-
tion -arrow- usingringsspanner.

— Take off poly V<belt’-1-.
— Lock tensioner with locking tool - T40098- .

Installing
Installation is carried out in reverse order; note the following:

— Counterhold tensioner with ring spanner -arrow- and pull out
locking tool - T40098- .

1. Cylinder block (pulley end) 43
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Fit poly V-belt on poly V-belt pulleys:
1- Vibration damper

2 - Tensioning roller

3 - Alternator

4 - Air conditioner compressor

Release tensioner.

Check that poly V-belt is in correct position.

Start engine and check that poly V-belt(s) run properly.

Tightening torques

¢ = General body repairs, exterior; Rep. gr. 66 ; Noise insula-
tion; Exploded view - noise insulation

1.4 Removing and installing tensioner for
poly V-belt

Removing
= iRemove poly V-belt =-page42-.
—rRemove bolts, -arrows-/and:take /off poly V-belttensioner:

? | Note

lgnore -T10060A- .

Installing : A\ € \/ P

Ve (e

Installation is carried out in reverse order; note the following:

? | Note

After removing, renew bolts tightened with specified tightening
angle.

— Install poly V-belt = page 42 .

Tightening torques

¢ = “1.1 Exploded view - cylinder block (pulley end)”, page 40

1.5 Removing and installing vibration damp-
er
Removing

— Remove wheel housing liner (front right) = General body re-
pairs, exterior; Rep. gr. 66 ; Wheel housing liners; Exploded
view - wheel housing liner (front) .

— Remove poly V-belt = page 42 .
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— Counterhold by applying ring spanner to bolt for crankshaft
sprocket and slacken bolts for vibration damper.

— Remove bolts and take off vibration damper.

Installing
Installation is carried out in reverse order; note the following:

B Note

After removing, renew bolfs tightened with specified tightening
angle.

» Installation position: hole -arrow- in vibration damper must be
positioned over raised section of crankshaft sprocket.

— Install poly V-belt > page 42 .
Tightening torques
¢ - “1.1 Exploded view - cylinder block (pulley end)”, page 40

¢ = General body repairs, exterior; Rep. gr. 66 ; Wheel housing
liners; Exploded view - wheel housing liner (front)

1.6 Removing and installing bracket for an-
cillaries
Removing

— Remove alternator = Electrical system; Rep. gr. 27 ; Alter-
nator; Removing and installing alternator .

— Remove high-pressure pump = page 274 .
— Move coolant hose clear -arrow-.

— Bring engine support and engine mounting into installation po-
sition and tighten bolts to 20 Nm.

— Disengage spindle - 10-222A/11- from bracket for ancillaries.

1. Cylinder block (pulley end) 45



- Audi A1 2011 > , Audi A1 Sportback 2012 >
i Itr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

— Unclip €es.

— Remove bolts -arrows-. .
Protected by copyright. Copying for private or commercial purpos

,i N)éatremitted unless authorised by AUDI AG. AUDI AG does not guard§g

with respect to the correctness of information in this document. 4
Disregard ifems -2 and 3-.

A19-11570 |4

— Remove bolt -arrow- and detach damper wheel.

— Loosen bolts in the sequence -6 ... 1-.

— Remove bolts and detach bracket for ancillaries.
Installing

Installation is carried out in reverse order; note the following:

’l Note

After removing, renew bolts tightened with specified tightening
angle.

— Check that a dowel sleeve is fitted between bracket for ancil-
laries and cylinder block.

— Install high-pressure pump = page 274 .

Tightening torques

¢ - Fig. “Bracket for ancillaries - tightening torque and tighten-
ing sequence™ , page 41

¢ = “1.2 Exploded view - toothed belt’, page 74

¢ - Electrical system; Rep. gr. 27 ; Alternator; Exploded view
- alternator

1.7 Removing and installing engine support
Removing

— Remove toothed belt cover (bottom) = page 77 .

— Remove toothed belt cover (top) = page 75 .

— Remove engine mounting = page 34 .

— Use spindle - 10-222A/11- to raise/lower engine until appro-
priate bolt of engine support is accessible.
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E Note y.

Bolt -2- can only be removed after engine support has been de- ,,e"ff |7 : ‘, 3 O
tached. : 0 7

— Unscrew bolts -1, 2 and 3- and detach engine support up-
wards.

Installing

Installation is carried out in reverse order; note the following:

— Insert bolt -2- in hole in engine support before fitting engine

support.
— Fitengine support and initially hand-tighten bolts -1, 2, 3-, then

tighten to specified torque in specified sequence.
— Install engine mountings = page 34 .
— Install toothed belt cover (top) = page 75 .
— Install toothed belt cover (bottom) = page 77 .
Tightening torques
¢ > Fig. ““Engine support - tightening torque and sequence™ ,

page 32
1.8 Removing and installing sealing flange

(pulley end)
Special tools and workshop equipment required
4 Counterhold tool - 3415-
3415
¢ Assembly tool - T10053-
T10053
\B
. M
Q.

¢ Electric drill with plastic brush attachment
¢ Safety goggles
¢ Sealant = Electronic parts catalogue

1. Cylinder block (pulley end) 47



Audi A1 2011 >, Audi A1 Sportback 2012 >

4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

Removing
— Remove toothed belt = page 77 .

— Loosen bolt for crankshaft sprocket using counterhold tool -
3415- .

— Remove bolt and detach crankshaft sprocket.

— Remove sump
= “1.3 Removing and installing sump”, page 124 .

— Remove remaining bolts and carefully release sealing flange
from bonded joint.

Installing

Installation is carried out in reverse order; note the following:

— Remove sealant residue from sump -1- using rotating plastic
brush or similar.

h13-0401

A WARNING

Risk of eye injury.
¢ Put on safely goggles.

— Clean sealing surfaces; they must be free of oil and grease.

E Note

Note expiry date of sealant.

— Cut off nozzle of tube at front.-marking (nozzle & approx.
2 mm).

— Apply sealant bead -arrow- onto clean sealing surface of seal-
ing flange as shown in illustration.

» Thickness of sealant bead: 2 ... 3 mm
* The sealant bead must not be thicker than specified.

— The sealing flange must be installed within 5 minutes after ap-
plying sealant.

A17-10940

A17-0081

A13-10953
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— Position assembly:sleeve,-T10053/1-.0n crankshaft journal.
— Slide sealing flange over assembly sleeve - T10053/1- .

» Dowel pins should then engage in bores on cylinder block.
— Detach assembly tool - T10053/1-.

— Tighten sealing flange 'bolts = page 42 .

— Install sump
= “1.3 Removing and installing sump”, page 124 .

— Install toothed belt (adjust valve timing) = page 81 .
Tightening torques

¢ = Fig. ““Sealing flange (pulley end) - tightening torque and se-
quence”™ | page 42

¢ Crankshaft sprocket = Iltem 1 (page 74)

et
[ Wi3-0852
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2 Cylinder block (gearbox end)

> “2.1 Exploded view - cylinder block (gearbox end)”, page 50

> “2.2 Removing and installing flywheel”, page 51

= “2.3 Removing and installing:sealing flange (gearbox end)”,
page 52

2.1 Exploded view = cylinderblock (gearbox end)

1 - Bolt
O Renew after removing
O 60 Nm +90°

2 - Flywheel
0 Removing and installing
= page 51
Q Can only be installed in
one position

3 - Sender wheel
Q For engine speed send-
er - G28-

Q Do not rotate out of po-
sition or remove from
sealing flange

O Only renew together
with sealing flange
-item 8-

0 Removing and installing
= page 52

4 - Engine speed sender -
G

O Exploded view
= page 331

5 - Bolt

Q Tightening torque
= Item 9 (page 332)

6 - Dowel pin
a 2x
7 - Intermediate plate
Q Do not damage or bend 0 8
when assembling .

Q Installing = page 51
8 - Sealing flange (gearbox end)
Q Only renew together with seal and sender wheel -item 3-
O Do not take sender wheel out of sealing flange or rotate it out of position
O Renewing = page 52
9 - Bolt
Q Tightening torque and sequence = page 51
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Installing intermediate plate

— Engage intermediate plate -1- on sealing flange -2- -arrow B-
and push onto dowel sleeves -arrows A-.

Sealing flange (gearbox end) - tightening torque and sequence
— Tighten bolts in stages in the sequence shown:

Stag Bolts Tightening torque

e

1. -1...6- Screw in by hand until contact is made

2. -1...6- Tighten in stages and in diagonal se-
quence; final torque 13 Nm

22 Removing and installing flywheel

Special tools and workshop equipment required
4 Counterhold tool - 3067-

Removing

« Gearbox removed

A Caution

Risk of serious damage fto flywheel.

¢ Remove bolts -B- using normal hand fools (do not use
pneumatic wrench or impact driver, efc.).

¢ When removing the bolts, make sure that the bolt heads
do not come into contact with the flywheel.

¢ Rotate the flywheel -A- so that the bolls -B- align centrally
with the holes -arrows-.

A13-0683

Wion-11122

A30-0102

e

2. Cylinder block (gearbox end) 5 1
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— Insert counterhold tool - 3067- in hole on cylinder block
-item B-, slacken bolts for flywheel.

— Remove bolts and take off flywheel.
Installing

Installation is carried out in reverse order; note the following:

? | Note

After removing, renew bolts tightened with specified tightening
angle.

— Insert counterhold - 3067- in hole on cylinder block -item A-.
Tightening torques

¢ = “2.1 Exploded view - cylinder block (gearbox end)”,
page 50

23 Removing and installing sealing flange
(gearbox end)

Special tools and workshop equipment required
¢ Open end spanner insert, AF 24 - V.A.G 1332/11-

¢ Depth gauge - VAS 6082-

. i — . 1
L2 -
i e
\L 3067 __M

M13-10563

V.A.G 1332 11

W00-11549

VAS6082

Wioo-11204
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¢ Assembly tool - T10134-

T10134

WiOn-11194

¢ Bolt, M6x35 (3x)

¢ Bolt, M7x35 (2x)

Pressing out sealing flange with sender wheel
* Gearbox removed

— Remove flywheel = page 51 .

® | Note

For illustration purposes, the following procedure is shown with
the engine removed.

— Detach intermediate-plate=1- from.dowel sleeves -arrows A-.

— Guide intermediate plate upwards; at the same time, pull re-
taining tab -arrow B- out of opening behind sealing flange

— Rotate crankshaft by turning bolt for toothed belt sprocket until
crankshaft is positioned at“TDC”,-as shown in illustration.

— Remove sump = page 124 .
— Remove engine speed sender - G28- = page 335 .

T

— Remove bolts -arrows- for sealing flange -1-.

N13-10608
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2 | Note

The sealing flange -1- is pressed off the crankshatft -3- together
with the sender wheel -2-.

— To press off, screw 3 bolts M6x35 -arrows- alternately into
sealing flange not more than /2 turn at a time.

— Detach sealing flange together with sender wheel.

Pressing in sealing flange with sender wheel

Note

(1]

& The sealing flange with PTFE oil seal is fifted with a sealing lip
support ring -2-. This support ring acts as an assembly sleeve
and must not be removed before installation.

& Sealing flange and sender wheel - 1- must not be separated or
rotated out of position after removal from packaging.

& The sender wheel is held in its installation position by a locat-
ing pin on the assembly tool - T10134- .

& The sealing flange and oil seal are one unit and can only be
replaced together with the sender wheel.

& The assembly tool - T10134- is held in the correct position rel-
ative to the crankshaft by a guide pin which is inserted info a
hole in the crankshatt.

Construction of assembly tool - T10134- :

A - Tensioning flats

B - Nut

C - Assembly housing

D - Locating pin

E - Hexagon socket head bolts (2x)

F - Guide pin for diesel engines (black handle)
G - Guide pin for petrol engines (red handle)
H - Knurled screws (3x)

| - Inner section

Fitting sealing flange with sender wheel onto assembly tool -
T10134-:

— Unscrew nut -B- until it is just in front of tightening flats -A- on
threaded spindle.

MN13-10610

MN13-10611

T10134

N13-10623
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— Clamp assembly tool - T10134- in a vice -1- on tightening flats
-A- of threaded spindle.

— Press assembly housing -C- downwards -arrow- so that it rests
on nut -B-.

* Inner part of assembly device and assembly housing must
align (be level) with each other.

— If fitted, remove securing clip -arrow- from new sealing flange
-1-.

1 | Note

Do not take the sender wheel out of the sealing flange or rotate it
out of position.

— Place sealing flange (with front side downwards) on a clean
flat surface.

— Press sealing lip supportring +1-- downwards in'direction’of
-arrow- until it touches flat surface,

» Upper edge of sealing lip support ring -1- must be flush
-arrows- with front edge of sealing flange -2-.

T10134

I\ N13-10613

N13-10614
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— Place front side of sealing flange -1- on assembly tool -
T10134- so that locating pin -D- is seated in hole -3- in sender
wheel -2-.

« Ensure that sealing flange lies flat on assembly tool.

T10134

N13-10615

— Screw knurled screws -H- onto sealing flange -1-.

— When tightening, press sealing flange and sealing lip support
ring -2- against surface of assembly tool - T10134- .

— This prevents locating pin from sliding out of hole in sender
wheel.

— Ensure that sender wheel remains fixed on assembly tool
when installing sealing flange.

|| N13-10616

Securing assembly tool - T10134- with sealing flange -1- on
crankshaft flange: 1—

« Crankshaft flange must be free of oil and grease.
» Engine is at “TDC” position.
— Screw nut -B- to end of threaded spindle.

— Press threaded spindle of assembly tool - T10134- in direction
of -arrow- until nut -B- makes contact with assembly housing

— Position flat edge of assembly housing towards sealing sur-

face for sump on cylinder block.

— Secure assembly tool - T10134- with sealing flange -1- to
crankshaft flange -2-.

— Todo so, screw hexagon socket head bolts -E- approx. 5 turns
into crankshaft flange with hexagon key.

— Insert guide pin for diesel engines (black handle) -G- into
crankshaft flange.

A13-1107T
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— Screw 2 bolts M6x35 -item 2- into cylinder block to guide seal-
ing flange -1-.

Securing assembly tool - T10134- on crankshaft flange:

— Press assembly housing -C- by hand in direction of -arrow-
until sealing lip support ring -1- touches surface of crankshaft
flange -2-.

— Check that guide pin for diesel engines (black handle) -G- is
fitted correctly in hole in crankshaft. This ensures that sender
wheel reaches its final installation position.

? | Note

The guide pin for PETROL engines (red handle) MUST NOT be
inserted into the threaded hole in the crankshafft.

— Tighten the two hexagon socket head bolts on assembly tool
hand-tight.

— Screw nut -B- onto threaded spindle by hand until it touches
assembly housing -C-.

Pressing sender wheel onto crankshaft flange with assembly tool

-T10134-:

— Tighten nut -B- on assembly tool - T10134- to 35 Nm.

* There must be a small gap between cylinder block and sealing
flange -1- after nut has been tightened to 35 Nm.

Checking installation position of sender wheel on crankshaft:
— Screw nut,-B- to,end of.threaded spindle.

— Remove both bolts -2- from cylinder block.

— Unscrew knurled screws -H- from sealing flange -1-.

— Unbolt assembly tool - T10134- from crankshaft flange (re-
move hexagon socket head bolts -E- from crankshaft flange).

— Detach sealing lip support ring.

T10134

M
1332/11

=1y

2. Cylinder block (gearbox end) 57



Audi A1 2011 >, Audi A1 Sportback 2012 >

4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

Apply depth gauge - VAS 6082- to crankshaft flange -2-.

Measure distance -a- between crankshaft flange -2- and send-
er wheel -1-.

Specification: Distance -a- = 0.5 mm.

Press sender wheel in further if measurement is too small
> page 58.

If reading matches specification, continue with assembly
=> page 59.

Pressing sender wheel in further:

Secure assembly tool - T10134- to crankshaft flange.

Ensure that locating pin of assembly tool - T10134- is fitted in
hole in sender wheel.

Hand-tighten hexagon socket head bolts -E-.
Slide assembly tool - T10134-.0nto sealing.flange -1- by hand.

Screw nut -B- onto threaded spindle by hand until it touches
assembly tool - T10134- .

Insert guide pin for diesel engines (black handle) -G- into
crankshaft flange.

Screw 2 bolts M6x35 -item 2- into cylinder block to guide seal-
ing flange -1-.
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— Tighten nut -B- on assembly tool - T10134- to 40 Nm.

— Check installation position of sender wheel on crankshaft
again = page 57 .

— Tighten nut on assembly tool - T10134- to 45 Nm if measure-
ment is too small.

— Check installation position of sender wheel on crankshaft
again = page 57 .

Assembling:
Assembly is performed in reverse sequence; note the following:

Install engine speed sender - G28- = page 335 .

Install sump = page 124 .
Install intermediate plate = page 51 .

Install flywheel = page 51 .
Tightening torques

¢ = Fig. “Sealing flange (gearbox end) - tightening torque and

sequence”™ | page 51

'7H QPik g

V. A.G 1332!11
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3

Crankshaft

= “3.1 Exploded view - crankshaft”, page 60

= “3.2 Crankshaft dimensions”, page 61

= “3.3 Measuring axial clearance of crankshaft’, page 61

= “3.4 Renewing needle bearing in crankshaft”, page 62

3.

1-
2-

3-

4-

5-

6 -

7 -

8 -

1 Exploded view - crankshaft

Cylinder block

Bearing shell

Q For cylinder block (with
oil groove)

Q0 Renew used bearing
shells

Toothed belt sprocket

Q For oil pump drive

O Not available as sepa-
rate replacement part

Bearing shell

Q Forbearing cap (without

oil groove)

O Renew used bearing
shells

Bolt

O Renew after removing

O Use old bolts when
measuring radial clear-
ance

d 65 Nm +90°

Bearing caps

Q Bearing cap 1:"Pulley
end

O Bearing cap,3 with re-
cesses for thrust wash-
ers

Q Installation position: re-
taining lugs on bearing
shells in cylinder block
and bearing caps must
be on the same side

Thrust washer
QO For bearing No. 3

&13-10832

Q Different types for cylinder block and bearing cap

1 Note location
Crankshaft

Q There should be no needle bearing fitted in the crankshaft on vehicles with manual gearbox; remove
needle bearing if necessary = page 62

A needle bearing must be fitted in the crankshaft on vehicles with dual-clutch gearbox; install needle
bearing if not yet fitted = page 62 .

a
O Measuring axial clearance = page 61
Q Crankshaft dimensions = page 61

60
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3.2 Crankshaft dimensions
Honing dimension Main bearing journal & Conrod journal &
mm mm
Basic dimension 54.00 -0.022 47.80 -0.022
-0.042 -0.042
3.3 Measuring axial clearance of crankshaft

Special tools and workshop equipment required
¢ Universal dial gauge bracket - VW 387-

¢ Dial gauge - VAS 6079-

Procedure

— Bolt dial gauge - VAS 6079- with universal dial gauge bracket
- VW 387- onto cylinder block (as shown in illustration) and set
it against crankshaft.

— Press crankshaft against dial gauge by hand.

— Set dial gauge to “0”.

— Push crankshaft away from dial gauge and read off value.
Axial clearance:

* New: 0.07 ... 0.17 mm

¢« Wear limit: 0.37 mm

VW 387

WO0-11125

VAS 6079

WiOn-11308

VAS 6079

A13-10955
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3.4 Renewing needle bearing in crankshaft

Only fitted on vehicles with dual clutch gearbox

E Note

¢ A needle bearing must be fitted in the crankshaft on vehicles
with dual clutch gearbox = Electronic parts catalogue .

& The needle bearing must always be renewed if the engine is
separated from the gearbox.

Special tools and workshop equipment required

¢ Pin-VW 207 C-
VW 207C

WO0-11161

¢ Internal puller - VAS 251 605- (previously Kukko 21/2)
VAS 251 605

W00-11800

¢ Counter-support - VAS 251 621- (previously Kukko 22/1)
VAS 251 621

W00-11824
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Procedure
Air conditioner/heater setting

* Gearbox removed = Rep. gr. 34 ; Removing and installing
gearbox; Removing gearbox

» The front edges of the internal puller must not be chipped.

wed) 0 0) )
P N

edle’bearing -1="out of crankshaft -2- using commer-
cially available internal puller (e.g. Kukko - 21/2-) and counter-

P(Rggtré(g%)gcg(gykrifg jc.zt.zégg/_i}ig for privgte or commercial purposes, if
- é%%ﬁﬁ%@yj'n%sfrs‘%%ttE’c‘?r%%8'%%%'?%@”EJWE@J8§?Eot guarantes

with respect to the correctness of information in this document. Copy{i~:

Installing
— Clean bearing seat in crankshaft and grease lightly.

— Drive needle bearing into crankshaft with drift - VW 207 C- until
it reaches installation depth -arrow-.

M13-10008 |
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* Installation depth: dimension -a- = 2.0 mm

' Note

Renew needle bearing if you drive it in too far (needle bearing is
damaged when it is pulled out again).

W13-10031 |

Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability
with respect to the correctness of information in this document. Copyright by AUDI AG.
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4 Pistons and conrods

= “4.1 Exploded view - pistons and conrods”, page 65

= “4.2 Removing and installing pistons”, page 67

= “4.3 Measuring piston projection at TDC”, page 69

= “4.4 Checkingspistons.andseylinder bores”, page 70

= “4.5 Checking radial clearance of conrod bearings”,
page 71

4.1 Exploded view - pistons and conrods

2 | Note

Oil spray jet and pressure relief valve = page 67

1-Bolts
QO Renew after removing

Lubricate threads and
contact surface

a
QO 30 Nm +90°
a

When measuring radial
clearance, tighten used
bolts to 30 Nm and turn
90° further

2 - Conrod bearing cap

4 Note installation posi-
tion

Q Due to the cracking
method used to sepa-
rate the bearing cap
from the conrod in man-
ufacture, the caps only
fit in one position and
only on the appropriate
conrod

Q Mark conrod and cylin-
der allocation with paint
-B-

4 Installation position:
Markings -A- face to-
wards pulley end

3 - Bearing shells

Q Installation position
=> page 67

Q Renew used bearing
shells

O Note version: Upper
bearing shell (closest to

piston) is constructed £43-10925

from a more wear-re-
sistant material; refer to = Electronic parts catalogue

O Check that it is securely seated

4 - Conrod
U With industrially cracked conrod bearing cap
Q Only renew as a complete set

4. Pistons and conrods 65
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ooo0o0oo

Mark conrod bearing cap and cylinder allocation with paint -B-
Axial clearance: wear limit: 0.37 mm

Measuring radial clearance = page 71

Separating parts of new conrod = page 67

Installation position: Markings -A- face towards pulley end

5 - Circlip

Q
Q

2x
Renew after removing

6 - Piston pin

a

Removing and installing = “4.2 Removing and installing pistons”, page 67

7 - Piston

(I Wy IR Wy W

With combustion chamber

Renew piston if cracking is visible on piston crown or piston skirt
Mark installation position and cylinder number = page 66
Removing and installing = page 67

Checking pistons and cylinder bores = page 70

Measuring piston projection at “TDC” = page 69

8 - Compression rings

ooo0o0oo

Measuring ring gap = page 71
Measuring ring-to-groove clearance = page 71

Use piston ring pliers (commercially available) to remove and install
Installation position: marking “TOP” or side with lettering faces towards piston crown
Offset gaps by 120°

9 - Oil scraper ring

ououooo

Installation position of pistons and allocation of piston/cylinder

Measuring ring gap = page 71
Measuring ring-to-groove clearance = page 71

Use piston ring pliers to remove and install
Installation position: marking “TOP” or side with lettering faces towards piston crown
Offset gap 120° from bottom compression ring

4

A Caution

Risk of damage fo piston crown.

If you intend to re-install used pistons, mark the cylinder
number on the piston crown using paint. Do not atfempt to
mark the piston crown ‘with a ‘centre' punch or by making
a scratch, notch or similar,

« Arrow on piston crown points to pulley end -arrow-.

66
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Installation position of bearing shells in conrods

— Insert bearing shells centrally in conrod and conrod bearing
cap.

¢ Dimension -a- = 2.5 mm

Separating parts of new conrod

On new conrods, the rod and the bearing cap may be very firmly
attached to one another. If it is not possible to take off the conrod
bearing cap by hand, proceed as follows:

— To avoid any risk of damage, the conrod should only be clam-
ped lightly in a vice using jaw covers as shown in illustration.

» The conrod.isrclamped. in-position below the dotted line.

— Unscrew bolts -arrows- approx. 5 turns.

— Using a plastic hammer, carefully knock’'conrod bearing'cap
loose -arrow-.

Oil spray jet and pressure relief valve
1- Bolt with pressure relief valve, 24 Nm
2 - Oil spray jet (for cooling of pistons)

» Installation position: align locating edge of oil spray jet with
machined surface of cylinder block.

A Caution

Risk of damage to oil spray jefs.
¢ Do not bend oil spray jefts.

¢ Check that oil spray jets have adequate clearance after
re-installing pistons.

¢ Always renew bent oil spray jets.

A13-0687

4.2 Removing and installing pistons

Special tools and workshop equipment required
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¢ Pin-VW 222 A-

¢ Piston ring clamp, commercially available

Removing

» Engine secured to engine and gearbox support = page 25 .
— Remove cylinder head = page 100 .

— Remove oil pump = page 129 .

— Markinstallation position and matching of conrod bearing caps
to cylinder and to conrods for re-installation
= Iltem 2 (page 65) .

— Unbolt conrod bearing caps.

— Pull out pistons upwards with conrods.

E Note

If piston pin is difficult to remove, heat piston fo approx. 60 °C.

— Take circlip out of piston pin boss.

— Use drift - VW 222 A- to drive out piston pin.

Installing

Installation‘is'carried.out'in. reverse order; note the following:

E Note

After removing, renew bolts tightened with specified tightening
angle.

— Oil running surfaces of bearing shells.

— Install pistons using piston ring clamp.

Installation position:

+ Pistons = page 66

» Bearing shells in conrods = page 67

— Install conrod bearing caps according to markings.

— Install oil pump = page 129 .

— Install cylinder head = page 100 .

Tightening torques

¢ = “4.1 Exploded view - pistons and conrods”, page 65

WiOo-11148
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4.3 Measuring piston projection at TDC

E Note

Piston projection at “TDC” must be measured when installing new
pistons or a short engine.

Special tools and workshop equipment required

¢ Measuring bridge - VW 382/7-
VW 38277
¢ Measuring plate -VW 385/17- from universal measuring tool -
VW 385- VW 385/17
4, Dial gauge - VAS 6079-
VAS 6079
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Procedure

— Secure dial gauge - VAS 6079- with measuring bridge -
VW 382/7- and measuring plate -VW 385/17- to cylinder block
as shown in illustration.

— Measure projection at each piston at both locations marked
with -arrows- (seen in longitudinal direction of engine: at front
and rear of piston).

— Depending on piston projection, install corresponding cylinder
head gasket according to following table:

Piston projection above top sur- Identification
face of cylinder block (no. of holes)
mm
0.91...1.00 1
1.01...1.10 2
1.11 ... 1.20 3

Identification of cylinder head gasket
1- Part number

2 - Ignore

3- Holes

E Note

If the measured values for piston projection are not the same for
all pistons, use the highest value to determine the correct cylinder
head gasket size.

4.4 Checking pistons and cylinder bores
Checking piston

— Using a micrometer (75 ... 100 mm), measure approx. 15 mm
from the lower edge, perpendicular to the piston pin axis.

¢ Maximum deviation from nominal dimension: 0.04 mm.

B Note

& Check for wear on piston sKkirt coating and for any carbon de-
posits.

& Renew piston if cracking is visible on piston skirt.

Piston @ mm

Nominal dimension

79.455)

* 1) Dimensions including coating (thickness 0.02 mm). The
coating will wear down in service.

5175

VW 38
ol

A15-11308
Fd

M13-10567
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Measuring cylinder bore

— Use acylinder gauge - VAS 6078- to take measurements at 3
points in transverse direction -A- and in longitudinal direction
-B-.

¢« Maximum deviation from nominal dimension: 0.10 mm.
Checking cylinder bore

— Check cylinder bore for wear, scoring and other abnormalities.

Cylinder bore & mm

Nominal dimension 79.5
[ ]
2 | Note

Measuring the cylinder bores must not be done when the cylinder
block is mounted fo the engine and gearbox support - VAS 6095-,
as incorrect measurements may result.

Measuring piston ring gap

— Insert ring at right angle to cylinder wall from above and push
down into lower cylinder opening approx. 15 mm from bottom
of cylinder.

— To do so, use a piston without rings.

Piston ring new Wear limit
mm mm
1st compression ring 0.30...0.40 0.55
2nd compression ring 0.20...0.45 0.95
Oil scraper ring 0.25...0.50 0.75

VO A

.

'

M13-10568

Measuring ring-to-groove clearance

— Clean groove in piston before checking clearance.

Piston’ring Wear limit
mm
1st.compression ring 0,08
2nd compression ring 0.08
Oil scraper ring 0.08
4.5 Checking radial clearance of conrod
bearings

Special tools and workshop equipment required
¢ Plastigauge
Procedure

— Remove conrod bearing cap. Clean bearing cap and bearing
journal.

— Place alength of Plastigauge corresponding to the width of the
bearing on the bearing journal or in the bearing shell.

— Fit conrod bearing cap and secure with old bolts
= Item 1 (page 65) without rotating crankshaft.

M13-10569
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— Remove conrod bearing cap again.

— Compare width of Plastigauge with measurement scale.
Radial clearance:

*  Wear limit: 0.08 mm.

— Renew bolts for conrods after removal.
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15 - Cylinder head, valve gear

1 Toothed belt drive

= “1.1 Exploded view - toothed belt cover”, page 73

= “1.2 Exploded view - toothed belt”, page 74

= “1.3 Removing and installing toothed belt cover”, page 75

= “1.4 Removing and installing toothed belt”, page 77

1.1 Exploded view - toothed belt cover

1 - Toothed belt cover (bottom)
Q0 Removing and installing
> page 77
2 - Bolt
Q With collar

Q Captive in toothed belt
cover (bottom)

a 12 Nm

3 - Bolt
Q Depending on version
0 5Nm

4 - Measuring tube
Q To pressure differential
sender - G505-
5 - Toothed belt cover (top)

U Removing and installing
=> pagestd

6 - Bolt
Q  With.collar

Q Captive in toothed belt
cover (bottom)

Q 12Nm
7 - Toothed'belt'cover (rear)

8 - Retainer
4 For measuring tube

9 - Bolt

Q Apply locking fluid when
installing; refer to >
Electronic parts cata-
logue

0 12 Nm

10 - Toothed belt cover (rear)

A15-11673

O To remove, take out coolant pump = page 191
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1.2 Exploded view - toothed belt
1 - Bolt
Q Renew after removing 10 11 12

Q Slacken and tighten with
counterhold tool - 3415-

Q Do not additionally oil
threads and shoulder

Tighten in three stages as fol-
lows:
¢ 1ststage: 180 Nm

¢ 2nd stage: Use rigid
wrench to turn 90° further

¢ 3rd stage: Use rigid wrench
to turn 45° further
2 - Crankshaft sprocket

O Contact surface be-
tween sprocket and
crankshaft must be free
of oil

Q Can only be installed in
one position
3 - Nut

O Make sure that stud is
fitted securely

Q 20 Nm
4 - Damper wheel

5 - Stud

Q 15 Nm
6 - Nut

O Renew

d Make sure that stud is __
fitted securely

Q0 20 Nm +45°
7 - Tensioning roller

8 - Stud
Q 15 Nm

9 - Toothed belt
Q Before removing, mark direction of rotation with chalk or felt-tip pen
Q Check for wear
0 Removing = page 77
Q Installing (adjusting valve timing) = page 81
10 - Bolt
O Use counterhold tool - T10172A- with adapters -T10172/11- to loosen and tighten
O Do not additionally.oil.threads.and shoulder
Q 100 Nm
11 - Locking bolt
Q 9Nm

12 - Camshaft sprocket
O Contact surface between sprocket and camshaft must be free of oil
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13 - Locating arm for camshaft
Q Removing and installing = “2.5 Removing and installing camshaft housing”, page 94

14 - Bolt
Q 20 Nm

15 - Damper wheel

16 - High-pressure pump
U Exploded view = page 273
17 - High-pressure pump hub
U1 Exploded view = page 273
4 Contact surface between hub and toothed belt sprocket must be free of oil

18 - High-pressure pump sprocket
O Exploded view = page 273
O Contact surface between hub and toothed belt sprocket must be free of oil

19 - Nut
U Do not additionally oil threads and shoulder
Q Use counterhold tool - T10051- when loosening and tightening
Q 95 Nm
20 - O-ring
QO Renew after removing
U Lubricate with coolant

21 - Coolant pump
Q0 Removing and’installing =’page 191

22 - Bolt
Q Tighteningtorque = dtem'1'1{(page '184)

1.3 Removing and installing toothed belt
cover

= “1.3.1 Removing and installing toothed belt cover (top)”,

page 75

= “1.3.2 Removing and installing toothed belt cover (bottom)”,

page 77

1.3.1 Removing and installing toothed belt
cover (top)

Removing
— Remove engine cover panel = page 39 .

A Caution

Risk of damage caused by particles of dirt.

¢ Observe rules for cleanliness when working on the fuel
supply system = page 5 .
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— Disconnect fuel hoses -arrows- = Fuel supply system; Rep.
gr. 20 ; Plug-in connectors; Disconnecting plug-in connectors .

— Move fuel hoses clear at coolant expansion tank.

— Remove bolt -left arrow-.

— If fitted, unscrew bolt -arrow-.

— Move measuring tube -1- clear and push to right side.

— Release catches -arrows-, disengage toothed belt cover (top)
-1- and detach.

Installing
Installation is carried out in reverse order; note the following:

— Connect fuel hoses = Fuel supply system; Rep. gr. 20 ; Plug-
in connectors; Disconnecting plug-in connectors .

— Bleed fuel system
= “1.3 Filling and bleeding fuel system”, page 241 .

— Check fuel system for leaks
= “1.4 Checking fuel system for leaks”, page 242 .

— Install engine cover panel = page 39 .
Tightening torques

» Control pipe for pressure differential sender
= “1.1 Exploded view - toothed belt cover”, page 73
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1.3.2 Removing and installing toothed belt
cover (bottom)

Removing

— Remove vibration damper = page 44 .

— Remove bolts -arrows-.

— Disengage toothed belt cover (bottom section) -1- upwards
from sealing flange (front) and detach.

Installing
Installation is carried out in reverse order; note the following:

— Insert toothed belt cover (bottom) -1- into sealing flange (front)
-2- -arrow-.

— Fit toothed belt cover -1- (note position of dowel pin -arrow-).
— Install vibration damper = page 44 .

Tightening torques

¢ = “1.1 Exploded view - toothed belt cover”, page 73

1.4 Removing and installing toothed belt

M156-10869
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Special tools and workshop
equipment required

T10051

)

T10264

T10265

'

¢ Diesel injectioncpump locking pin~13359-
¢ Counterhold tool - T10051-
¢ Counterhold tool <“T10172A- with ‘adapters’ L T10172/11-
¢ Offset screwdriver - T10264-
¢ Locking tool - T10265-
¢ Crankshaft stop - T10490-
¢ Locking pin - T10492-

T10492
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Removi

Remo 46 .

A Pro&@f’eﬂ?ﬂy copyright. Copying for private or commercial purposes, in part or in whole, is not

Irreparable damage can be eaused if the' toothed belt ships.> "o cuarantee oracceptany lability
Py Onﬂ)?nﬁ?%fmgﬁlfpﬁfééﬂﬁff&fﬁfﬁi@%%ﬂims docugnent. Copyright by AUDI AG.

Rotate crankshaft by turning bolt on crankshaft sprocket until
camshaft sprocket is positioned at “TDC”.

Lock camshaft hub with diesel injection pump locking pin -
3359- ; to do so, insert locking pin into fork on locating arm
-2- and into hole -1- behind it in cylinder head.

Loosen locking bolt -1- in camshaft sprocket one half turn, but
do not remove.

' Note

Disregard -item 2-.

Lock crankshaft sprocket in position with crankshaft stop -
T10490- .

Pins of crankshaft stop - T10490- must engage in threaded
holes of sprocket.

Locking pin of crankshaft stop - T10490- must engage in hole
on sealing flange.

A15-11411
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A Caution

Risk of damage fo engine.

¢ The forque applied to loosen or tighten the central bolts
on the camshaft and high-pressure pump MUST NOT be
transferred fo the respective locking pin. This can cause
damage fto the locating arms, even if counterhold tools are
used. This damage may not be visible in some cases, but
can cause damage fo the engine. When loosening or
tightening the central bolt, pull out the locking pin and re-
insert it later if necessary.

— Pull out locking pin and slacken bolt for camshaft slightly, but
insert pin again before fully slackening bolt.

— Slacken bolt -arrow- for camshaft sprocket using counterhold
tool - T10172A- with adapters -T10172/11- .

— Lock hub of high-pressure pump in position with locking pin -
T10492- ; to do so, insert locking pin into fork -2- on hub and
into hole -1- behind it in bracket for ancillaries.

— Pull out locking pin and slacken nut for high-pressure pump
sprocket slightly, but insert pin again before fully slackening
nut.

— Slacken nut -arrow- for toothed belt sprocket of high-pressure
pump approx. 90° using counterhold tool - T10051- .

— Slacken nut -1- for tensioning roller.

— Turn eccentric adjuster of tensioning roller with offset screw-
driver - T10264- anti-clockwise -arrow- until tensioning roller
can be secured with locking tool - T10265- .
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— Then use offset screwdriver - T10264- to turn eccentric ad-

juster of tensioning roller clockwise -arrow- as far as stop and
tighten nut -1- by hand.

A Caution

If a used belt runs in the opposite direction when it is refitted,
this can cause breakage.

¢ Before removing, mark direction of rotation of toothed belt
with chalk or felt-tip pen for re-installation.

T10265
=

MN15-10333

L

Take off toothed belt first from coolant pump and then from
remaining sprockets.

Installing (adjusting valve timing)

E Note

Perform adjustments on toothed belt only when engine is cold.

A Caution

Risk of damage to valves and piston crowns.

¢ The crankshaft must not be at “TDC” at any cylinder when
the camshatft is turned.

Requirements:

Tensioning roller is locked with locking tool - T10265- and se-
cured at right stop with nut -1-.

T10265
7

M15-10333

Metal lug -arrow- of tensioning roller must engage in cast re-
cess on cylinder head.

Z15-11408

N
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» Camshaft hub locked with diesel injection pump locking pin -
3359-.

» Bolt fitted but not tightened.

* It should just be possible to turn the sprocket on the camshaft
easily without axial movement.

» Locking bolt -1- in locating arm loosened one half turn, posi-
tioned in centre of elongated hole -2-.

» Crankshatft is locked in position with crankshaft stop -
T10490- .

» High-pressure pump hub is locked with locking pin - T10492- .
* Nut fitted but not tightened.

* Itshould just be possible to easily turn the high-pressure pump
sprocket, but there must be no axial movement.

Protected by copyright. Copying for private or commercial purposes;Tmpartormwitote; TsTTot

permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability
with respect to the correctness of information in this document. Copyright by AUDI AG.
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— Turn the camshaft sprocket and high-pressure pump sprocket
in their elongated holes clockwise as far as the stop.

— Install toothed belt in the specified sequence:
1- Crankshaft sprocket

2 - Tensioning roller

3 - Camshaft sprocket

4 - High-pressure pump sprocket

5- Coolant pump sprocket

— Loosen nut -1- for tensioning roller and detach locking tool -
T10265- .

q
2 | Note

& Metal lug of tensioning roller must remain engaged in cast re-
cess on cylinder head.

¢ Disregard -arrow-.

A Caution

Locking bolt -1- must not come info contact with upper end of
elongated hole after foothed belt has been fensioned.

— Check that locking bolt-1- is located between centre and lower
end -2- of elongated hole. If necessary, adjust position of cam-
shaft sprocket by moving it one tooth clockwise then fit toothed
belt again.

— | Carefully turn eccentric adjuster of tensioning roller clockwise
-arrow- using offset screwdriver - T10264- until pointer -2-
aligns:with centre of slot on base plate.

¢ Nut -1- must not turn.

=" Hold'tensioning roller in this“position and tighten nut.

Nis-10334 |7

Lt
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— Position counterhold tool - T10172A- with adapters -
T10172/11- on camshaft sprocket as shown in illustration.

— Apply force to counterhold tool in anti-clockwise direction
-arrow- and maintain tension.

— Tighten bolt -1- for camshaft sprocket and nut -2- for high-
pressure pump sprocket to 20 Nm.

'], Note

High-pressure pump sprocket can only be turned to a limifed ex-
tent. It is therefore very important fo check that the sprocket is not

at the end of the area within which it can turn.

— Check that marking on high-pressure pump sprocket is not
aligned with locking pin=If necessary; adjust position of high-
pressure pump sprocket by one tooth in clockwise direction
and fit toothed belt again.

— Remove locking pins -3359-, -T10492- and crankshaft stop -
T10490- and’check valve timing = page 84"

Checking valve timing:

A Caution

Irreparable engine damage can be caused if the foothed belt
slips.

¢ Only turn crankshatft in direction of engine rotation.

— Turn crankshaft two rotations in direction of engine rotation by
turning bolt for crankshaft sprocket until crankshaft is just be-
fore “TDC”.

— Fit crankshaft stop - T10490- to crankshaft sprocket again.

— Turn crankshaft in direction of engine rotation until pin
-arrow- on crankshaft stop engages in sealing flange as crank-
shaft rotates.

A Caution

The crankshaft must be exactly in “TDC” position to ensure
accurate valve timing adjustment.

¢ [f crankshaft has been turned past “TDC” position, turn
crankshatft two further rotations until it is again positioned

Just before “TDC’. Then turn further in the same direction
and lock crankshaft with crankshatft stop - T10490- .
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* It should now be possible to lock camshaft hub with diesel in-
jection pump locking pin - 3359- .

« ltis very difficult to reproduce the locking position of the high-
pressurespumprhub. However, a slight deviation -arrow- does
not influence engine operation.

* Pointer -2- on tensioner roller must be centred between tabs
-1- and -3- on base plate.

" Note

The maximum permissible sideways deviation from the specified
position is 5 mm.

If requirements are met, continue with procedure after adjusting
valve timing correctly as described below = page 86 .
Re-adjust valve timing if requirements are not met = page 85 .

Re-adjusting valve timing:

— If camshaft hub cannot be locked, withdraw crankshaft stop -
T10490- until pin is clear of bore.

— Turn crankshaft in opposite direction of engine rotation slightly
past “TDC”.

- 3\ )
[ A15-11403

»

A15-11415

e
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— Now turn crankshaft slowly in direction of engine rotation until
it is possible to lock camshaft hub with locking pin -3359- .

— Loosen bolt for camshaft sprocket after locking.

Procedure if crankshaft stop - T10490- is now on left side of bore:

— Turn crankshaft in direction of engine rotation until pin
-arrow- on crankshaft stop engages in sealing flange as crank-
shaft rotates.

— Tighten camshaft sprocket bolts to 20 Nm.

Procedure if crankshaft stop - T10490- is now on right side of
bore:

— Turn crankshaft slightly in opposite direction to engine rota-
tion.

— Turn crankshaft in direction of engine rotation again until pin
of crankshaft stop engages in sealing flange as crankshaft ro-
tates.

— Tighten camshaft sprocket bolt to 20 Nm.
Procedure after adjusting valve timing correctly:

— Remove diesel injection pump locking pin - 3359- and crank-
shaft stop - T10490- .

— Turn crankshaft two rotations in direction of engine rotation by
turning bolt for crankshaft sprocket until crankshaft is just be-
fore “TDC”.

— Check valve timing once again = page 84 .

. =
[ a1511403 ||
S — |

4‘.’.;

-
—r
A1e-11414 |

—
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T10490 [

A Caution

Risk of damage fo engine.

¢ The forque applied‘to loosen or tighten the central bolts
on the camshaft and high-pressure pump MUST NOT be
fransferred fo the respective locking pin. This can cause
damage fo the locating arms, even if counterhold tools are
used. . This.damage may not be visible in.some cases; but
can cause damage fo the engine. When loosening or
tightening the-central bolf; pull out the locking pin-and re-
insert it later if necessary.
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— If camshaft hub can now be locked, tighten camshaft sprocket
bolt -1- to final torque using counterhold tool - T10172A- with
adapters -T10172/11- .

— Tighten nut -2- for high-pressure pump sprocket to final torque
=> page 273.

— Use counterhold tool - T10051- to do so.
— Check valve timing again = page 84 .
Attaching

Further installation is carried out in the reverse order; note the
following:

L J
' Note

& Renew seals/gaskets after removing.

& Secure all hose connections with correct type of hose cljps (as
original equipment) = Electronic parts catalogue .

— Tighten locking pin -1-.

— Install engine support = page 46 .

Tightening torques

¢ - “1.2 Exploded view - toothed belt”, page 74

[TA1E11811
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2 Cylinder head

> “2.1 Exploded view - cylinder head cover”, page 88

> “2.2 Exploded view - cylinder head”; page 90

= “2.3 Removing and installing cylinder head cover”, page 92

= “2.4 Removing and installing seals for injectors”, page 93

= “2.5 Removing and installing camshaft housing”, page 94

> “2.6 Removing and installing cylinder head”, page 100

> “2.7 Checking compression”, page 106

2.1 Exploded view - cylinder head cover

A Caution

When installing a new base engine, it is essential that the
clamping pieces for the injectors are tightened to the specified
forque = page 255 after installing the high-pressure pipes. The
clamping pieces are only secured hand-tight at the factory so
the infectors can be aligned during installation. If these instruc-
tions are not observed, the engine could be damaged.

1 - Gasket

QO Renew if damaged or
leaking

2 - Cylinder head cover
Q  With vacuum reservoir

Q0 Removing and installing
= page 92

3 - O-ring
U Renew after removing
4 - Sealing plug
5 - Bracket
Q For electrical wiring
6 - Bolt
Q 8Nm
7 - Grommet
Q In cylinder head cover
8 - Clamping piece
9 - Bolt

Q Tightening torque
= ltem 8 (page 256)

10 - O-ring
O Renew after removing

11 - Hose
1 For crankcase breather

 Press release tabs to
detach

A15-11283
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12 - Fuel return line
13 - O-ring
QO Renew after removing
14 - Injector
Q Observe rules for cleanliness = page 5
U1 Exploded view = page 255
15 - O-ring
QO Renew after removing

16 - Insulating seal
QO Renew after removing

17 - Seal
Q For injector
U Renewing = page 93
18 - Vacuum hose
19 - Filler cap
20 - Seal
Q For filler cap
21 - Grommet
22 - Bolt

Q0 Renew if seal is damaged
U Tightening torque and sequence > page 89

Cylinder head cover - tightening torque and sequence

— Tighten bolts for cylinder head cover in the sequence -1 ... 7-
to 9 Nm.

6 2 3 5

A15-11314
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2.2 Exploded view - cylinder head

1 - Cylinder block

2 - Cylinder head gasket

U Renewing
> “2.6 Removing and in-
stalling cylinder head?,
page 100

Q Identification of cylinder
head gasket
= page 91

Q If renewed, change
coolant and engine"oil

3 - Cylinder head

0 Removing and installing
= page 100

Q0 To prevent damage to
glow plugs, always
place cylinder head on a
soft foam surface after
removal.

O Checking for distortion
= page 91

QO Must not be machined

Q Before installing, check
that the two dowel
sleeves for centring cyl-
inder head are fitted on
cylinder block

Q If renewed, change
coolant and engine oil

6 7 8 9 10 M

4 - Dowel pin
Q For camshaft housing

5 - Bolt
O Renew after removing

A15-11284

Q Correct sequence when
slackening = page 103
Q Tightening torque and sequence = page 92
6 - Bolt
Q 20 Nm

7 - Engine lifting eye

8 - Spacer ring
QO Renew if damaged

9 - O-ring
O Renew after removing
Q Lubricate with coolant

10 - Coolant temperature sender - G62-
0 Removing and installing = page 194

11 - Centre hex stud
Q Tightening torque = ltem 4 (page 187)

12 - Dowel pin
Q For camshaft housing
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13 - Connection
1 For coolant hoses

14 - Bolt
Q 10 Nm

15 - Seal
O Renew after removing

16 - Dowel pin
Q For intake manifold with charge air cooler

17 - Dowel sleeves

Checking cylinder head for distortion

— Use straight edge 500 mm - VAS 6075- and feeler gauge to
measure cylinder head for distortion at several points.

+ Max. permissible distortion: 0.1 mm.

? |"Note

Cylinder heads must not be reworked on TDI engines.

Identification of cylinder head gasket
1- Part number

2- Ignore
3- Holes
L
2 | Note

Cylinder head gaskets of different thicknesses are fitted depend-
ing on the amount of piston projection = page 69 . When renewing
only the cylinder head gasket, the new gasket should have the
same identification as the old one.

VAS 6075

3

Fd
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Cylinder head - tightening torque and sequence

'l, Note

After removing, renew bolts tightened with specified tightening
angle.

— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque/angle specification
1. -1...10- |30 Nm
2. -1...10- |70 Nm
3. -1...10- | Turn 90° further
4. -1...10- Turn 90° further
5. -1...10-  |Turn 90° further
2.3 Removing and installing cylinder head
cover
Removing
[
? | Note

Re-install all heat insulation sleeves in the same locations when
installing.

Remove toothed belt cover (top) = page 75 .
Remove injectors = page 264 .
Open heat insulation sleeve -1-.

Unplug electrical connectors -3, 4, 6- and move electrical wir-
ing clear.

Detach electrical connector -5- for exhaust gas temperature
sender 1 - G235- from bracket, unplug connector and move
electrical wiring clear.

Remove bolt -2- and press bracket with differential pressure
sensors towards.rear.

Press release tabs on crankcase breather hose -arrow- and
disconnect'-hosé' from’connection:

10

= s 110s |
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— Disconnect vacuum hose -arrow-.

— Move electrical wiring harness clear.

— Slacken cylinder head cover bolts in the sequence -7 ... 1-and
remove.

— Detach cylinder head cover.
Installing

Installation is carried out in reverse order; note the following:

6 2 3 5

L J
'], Note

& Renew O-ring after removal,

¢ Renew gasket and bolts for cylinder head cover if damaged or
leaking.

— Connect vacuum hose = page 243 .

— Install injectors = page 264 .

— Install toothed belt cover (top) = page 75 .

Tightening torques

¢ > Fig. ““Cylinder head cover - tightening torque and se-
quence”™ | page 89

¢ - “8.1 Exploded view - Lambda probe”, page 286

24 Removing and installing seals for injec-
tors

Special tools and workshop equipment required

¢ Pliers -VAS 211 007- (not illustrated)

¢ Carrier - 3390-

WO0-11139
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Procedure
— Remove corresponding injector = page 264 .
— Pull off seal -1- using pliers -VAS 211 007- -arrow-.

— Use suitable thrust piece (e.g. carrier - 3390- ) and short ex-
tension -1- to press new injector seal in from above -arrow- as
far as stop.

25 Removing and installing camshaft hous-
ing

Special tools and workshop equipment required

¢ Electric drill with plastic brush attachment

¢ Safety goggles

¢ Sealant > Electronic parts catalogue

Removing

* Cylinder head installed.

— Remove toothed belt = page 77 .

— Remove cylinder head cover = page 92 .

— Remove high-pressure reservoir (rail) = page 271 .

— Remove Lambda probe after catalytic converter - G130-
= page 288 .

— Remove air cleaner housing = page 246 .
— Remove bolts -arrows-.
— Release screw-type clip -2- and detach air pipe -1-.

'], Note

Disregard -item 3-.

o P
A15-10883

AZ21-11045
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— Remove bolts -arrows- and push fuel lines slightly towards
front.

— Unplug electrical connector -2- for Hall sender - G40- .

Q, Note

Disregard -item 1-.

— Move clear vacuum hoses at air pipe -arrows-.

— Unscrew bolt -3-, turn air pipe with connection clockwise and
detach it from turbocharger.

Q, Note

Disregard items -1 and 2-.

— Remove bolts -arrows- and detach heat shield for drive shaft
(right-side).

— Remove bolts -1- and nut -2- and push rear coolant pipe
downwards. If necessary, secure coolant pipe to drive shaft
with a cable tie.

Q, Note

Disregard -arrows-,
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Remove bolt -1- and loosen bolt -2-. > 3 -

’

-

%
\

"
(€

) ]ﬁ'
0 [ A15-11820

Unscrew bolts' -1, 3--and detach’' connection -2-.

AZB-11708

Move electrical wiring -1, 3- clear.

Remove bolts -arrows- and press coolant line -2- to left side.

Open screw-type clip -1- and place it on intake funnel of emis-
sion control module.

Remove bolts -2- and -arrows-.

Press emission control module slightly towards rear and se-
cure it.

[~ ]
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— Slacken camshaft housing bolts in the sequence -18 ... 1-.

— Remove bolts and carefully release and detach camshaft
housingfrom:bonded-joint:

Installing
Requirements:

» Crankshaft is locked in position with crankshaft stop -
T10490- .

» Camshaft hub locked with diesel injection pump locking pin -
3359-.

» Bolt fitted but not tightened.

A Caution

Protect lubrication system and bearings against contamina-
tion.

¢ Cover exposed parts of the engine.

A WARNING

Risk of eye injury.
¢ Put on safety goggles.

— Remove remaining sealant from cylinder head and camshaft
housing -1- using rotating plastic brush or similar.

— Clean sealing surfaces; they must be free of oil and grease.

A17-10940
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@ Note

Note expiry date of sealant.

— Cut off nozzle of tube at front marking (nozzle & approx.
1.5 mm).

A17-0081
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Makq sure excess sealant does not contaminate camshaft
bearings.

A Caution

¢ The sealant beads must not be thicker than specified.

¢

¢

Apply sealant bead -arrow- onto clean sealing surfaces of
camshaft housing as shown in illustration.

Width of sealant beads: 2 mm.

B Note

The camshaft housing must be installed within 5 minutes after
applying the sealant.

After installing the camshafit housing, wait about 30 minutes
for the sealant fo dry.

Secure all hose connections with correct type of hose clips (as
original equipment) = Electronic parts catalogue .

Carefully fit camshaft housing on cylinder head, paying atten-
tion to dowel pins.

Tighten camshaft housing bolts = page 110 .

Remaining installation steps are carried out in reverse sequence;
note the following:

Install emission control module = page 303 .
Install camshaft oil seal = page 110 .

Install heat shield for drive shaft = Running gear, axles, steer-
ing; Rep. gr. 40 ; Drive shaft; Removing and installing heat
shield for drive shaft .

Install Lambda probe after catalytic converter - G130-
= page 288 .

Install high-pressure reservoir (rail) > page 271 .
Install cylinder head cover = page 92 .
Install toothed belt (adjust valve timing) = page 81 .

A Caution

Risk of damage fo valves and piston crowns after working on
valve gear.

¢ The hydraulic tappets have fo settle; wait for approx. 30
minutes afler installing camshafts before starfing engine.

¢ ‘Turn the crankshafi carefully at least 2 rotations fo ensure
that'-none-of the'valves'make contact when the starter is
operated.

Tightening torques

66

¢ - Fig. f‘“Camshafthousing=tightening torgueand:sequence™n

page 110

¢ - “3.1 Exploded view - coolant pipes”, page 196

¢ - “1.1 Exploded view - turbocharger”, page 214
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¢ = “2.1 Exploded view - charge air system”, page 225

¢ - “3.1 Exploded view - air cleaner housing”, page 245

¢ - “4.1 Exploded view - exhaust gas recirculation system”,
page 321

26 Removing and installing cylinder head
Special tools and workshop equipment required
4 Removal lever - 80 - 200-

¢ Hose clip pliers - VAS 6362-

¢ Bit XZN 10 - T10501-

¢ Blade scraper; blade width atleast 40 mm (commercially avail-
able)

Removing

B Note

Re-install all heat insulation sleeves in the same locations when
installing.

— Remove engine cover panel = page 39 .

80-200
VAS 6362
T10501

Wiio-112490
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— Remove coolant pipes (top) = page 197 .
— Remove emission control module = page 303 .
— Remove camshaft housing = page 94 .

— Remove bolts -arrows- and detach resonator -1-.

— Unscrew bolt -2- and union nut -4-.
d detach oil return pipe.

Prolisregard -item t= Copying for private or commercial purposes, in part||
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or ac

with respect to the correctness of information in this document. Copyright H

— Remove bolt -2- and loosen bolts -1, 3, 4-.

2. Cylinder head 1 01
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— Unplug electrical connector -2-.

— Release hose clip -1- and disconnect coolant hose.

- Un and move clear:

1 - For charge air temperature sender after charge air cooler - ;
G811protected by copyright. Copying for private or commercial purposes||

3 - Forechargeipressure sendere+ G34-01 AC. AUDI AG does not guaran] :

4 - Foricharge-air temperature sender before: charge-air cooler=nt. Cof|
G810-

5 - For throttle valve module - J338-
— Remove bolts -2, 7- and detach coolant hose -6-.
— Place coolant pipe (front left) to side.

— Remove bolt -1- for dipstick guide tube.
— Remove bolts -2, 3- for bracket for intake manifold.

— Unplug electrical connector -3-.
— Remove bolt -1- but leave cover -2- in installation position.

1 02 Rep. gr.15 - Cylinder head, valve gear
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— Release catch -arrow- and disconnect vacuum hose -1-.
— Disconnect vacuum hose -2-.

— Remove bolt -3-.

— Unplug electrical’‘connector “2- for ‘coolant temperature'seénder
- G62- .

— Release hose clip -1~ and disconnect-coolant hose.
— Disconnect vacuum hose -3-.
— Detach electrical connectors at glow plugs = page 332 .

— Move electrical wiring harness to one side.

— Slacken cylinder head bolts in the sequence -1 ... 10-.

@ Note

A second mechanic is required for removal of the cylinder head.

— Swivel cylinder head to left and out of rear toothed belt cover
and detach tensioning roller at the same time.

— Take care not to damage oil return line for turbocharger.

— Take care to place cylinder head down without bending oil re-
turn line. If necessary, place a block of wood below exhaust
manifold.

A Caution

Risk of damage to glow plugs when putting down cylinder
head.

¢ After removal, the cylinder head must not be put down on
the sealing surface with the glow plugs still installed be-
cause the glow plugs project slightly beyond the sealing
surface.

Installing

2. Cylinder head 1 03
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| Note

Do NOT use abrasive materials (sandpaper, sanding discs,
sand/ng pads, abrasive web, wire wool, etc.).

¢ Sealing surface (see phofo) must not be raised.

¢ Dark discolouration (see photo) does not have to be removed.

& When removing sealant residue;smake.sure none of the resi-
due enters the open channels of the engine.

bL- e

& Ensure that nearby workspaces are kept clean and that the
abrasive materials listed above are not being used there.

N15 11374

& Use of non-approved abrasive materials can lead fo subse-
quent damage-to the' turbocharger, conrod bearingsy: etc:

— Remove sealant residue from the cylinder head and cylinder
block using a’commertcially ‘available ‘blade’scraper.

» Sealing surfaces must NOT be damaged.

* No oil or coolant must be allowed to remain in the blind holes
for the bolts.

+ Do not remove new cylinder head gasket from packaging until
it is ready to be fitted.

» If a new cylinder head is installed, the contact surfaces be-
tween the roller rocker fingers and the running surface of the
cam must be lubricated.

* Handle the cylinder head gasket very carefully to prevent
damage to the silicone coating or the indented area of the
gasket.

» Turn the crankshaft carefully at least 2 rotations to ensure that
none of the valves make contact when the starter is operated.

» After fitting a new cylinder head or cylinder head gasket,
change the engine oil and the coolant in the entire cooling
system.

— Remove loose residue with a lint-free cloth.

— Before fitting cylinder head, remove crankshaft stop - T10490-
and turn crankshaft against normal direction of rotation until
all pistons are positioned approximately equally below “TDC”.

— If not already fitted, install dowel sleeves for centring cylinder
block and cylinder head in cylinder block.

1 04 Rep. gr.15 - Cylinder head, valve gear
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— Note cylinder head gasket identification:
1- Part number

2 - Ignore

3- Holes

B Note

& [fthe cylinder head gasket or cylinder head have been re-
placed, select the new cylinder head gasket according to the
number of holes on the old gasket.

& [f parts of the crankshaft drive have been renewed, the new
cylinder head gasket must be selected by measuring the pis-
ton projection at “TDC” = page 69 .

— Fitcylinder head gasket onto dowel sleeves -arrows- in cylin-
der block.

- “Installation“position’'of cylinderhead ‘gasket! the word
‘oben” (top) or the part.number should face towards the cyl-
inder head.

B Note

A second mechanic is required for fitting cylinder head.

— Fit cylinder head.
— Renew and tighten cylinder head bolts = page 92 .

B Note

Cylinder head bolfs do not have fo be torqued down again later
after repair work.

2 3 [FEeE]
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— Then turn crankshaft in direction of engine rotation until pin
-arrow- on crankshaft stop - T10490- engages in sealing
flange as crankshaft rotates.

— Install toothed belt (adjust valve timing) = page 81 .

Remaining installation steps are carried out in reverse sequence;
note the following:

— Install camshaft housing
= “2.5 Removing and installing camshaft housing”, page 94 .

— Install emission control module
= “2.2 Removing and installing emission control module”,

page 303 .

— Install coolant pipes (top)
= “3.2.1 Removing and installing coolant pipes (top)”,

page 197 .

— Electrical connections and routing = Electrical system; Rep.
gr. 97 ; Relay carriers, fuse carriers, electronics boxes; Over-
view of fitting locations - relay carriers, fuse carriers, electron-
ics boxes and = Current flow diagrams, Electrical fault finding
and Fitting locations.

— Install engine cover panel = page 39 .
— Change engine oil = Maintenance ; Booklet 819 .

— Fill cooling system with fresh coolant
= “1.3 Draining and filling cooling system without electric vac-
uum pump VAS 6096/2 7, page 145 .

Tightening torques

¢ = “2.2 Exploded view - cylinder head”, page 90

= “1.1 Exploded view - toothed belt cover”, page 73

= “1.1 Exploded view - turbocharger”, page 214

= “4.1 Exploded view - intake manifold”, page 247

111

= Fig. ““Bracket for emission control module - tightening tor-
que and tightening sequence™ , page 216

¢ = “4.1 Exploded view - exhaust gas recirculation system”,
page 321

2.7 Checking compression

Special tools and workshop equipment required

¢ Compression tester - V.A.G 1763- with adapter - V.A.G
1763/8- V.A.G1763

WOO-11177
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Procedure

» Engine oil temperature at least 30 °C

+ Battery voltage at least 12.5V

— Remove engine cover panel = page 39 .

— Unplug electrical connector on fuel pressure regulating valve
- N276- -item 2-.

'., Note

Disregard -item 1-.

— Briefly start engine to relieve fuel pressure in high-pressure
reservoir.
— Remove all glow plugs = page 332 .

— Screw in adapter - V.A.G 1763/8- in place of corresponding
glow plug and connect compression tester - V.A.G 1763- .

'], Note

Using the compression tester = Operating instructions .

— Have a second mechanic operate starter until tester shows no
further pressure increase.

— Repeat procedure on each cylinder.

Compression pressure bar
When new 25.0...31.0
Wear limit 19.0
Maximum difference between cylinders 5.0
Attaching

Assembly is performed in reverse sequence; note the following:
— Install engine cover panel > page 39 .

— Erase any entries in event memory resulting from testing > Ve-
hicle diagnostic tester, |Guided Functions|, then|[01 - In-
terrogate/erase event memoryj.

Tightening torques

¢ = “1.1 Exploded view - glow plug system”, page 331
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3

Valve gear

> “3.1 Exploded view - valve gear”, page 108

= “3.2 Removing and installing camshaft oil seal”, page 110

= “3.3 Removing and installing valve stem oil seals”, page 112

3.1

Exploded view - valve gear

A Caution

Risk of damagefo.valves and piston crowns after working on
valve gear.

¢ The hydraulic tappets have fo settle; wait for approx. 30
minutes after installing camshafts'before starting engine.

¢ "Turn the crankshaft carefully at least 2 rotations fo ensure
that none-of the valves.make contact when the 'starter is

operaled.

1 - Valve

a

o 00 U

Must not be machined;
only grinding-in is per-
missible

Mark installation posi-
tion for re-installation

Checking = page 121
Valve dimensions

= page 121

Checking valve guides
=> page 120

2 - Cylinder head

a

Valve seats may not be
machined due to the
very small tolerances

3 - Dowel pin

Q

For camshaft housing

4 - Valve stem oil seal

Q

Renewing = page 112

5 - Valve spring

6 - Valve spring plate

7 - Valve cotters

8 - Roller rocker finger

Q

Removing and installing
= “2.5 Removing and in-

stalling camshaft hous-
ing”, page 94

Mark installation posi-
tion for re-installation

Check roller bearings
for ease of movement

Lubricate contact surfa-
ces before installing

1 08 Rep. gr.15 - Cylinder head, valve gear
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9 - Sealing cap
O Renew after removing
O Removing: With camshaft housing installed, pierce one side of sealing cap with an awl and pry out
Q Installing: Drive in without sealant until flush using suitable thrust piece, e.g. carrier - 3390-
10 - Camshatt oil seal
Q Renewing = page 110
11 - Camshaft housing
Q With integrated camshafts
1 Removing and installing = page 94
12 - Bolt
QO Renew after removing
Q Correct sequence when slackening = page 110
U Tightening torque and sequence = page 110
13 - Bolt
Q 8Nm

14 - Cover

15 - Gasket
O Renew after removing
16 - O-ring
QO Renew after removing
17 - Hall sender - G40-
Q Exploded.view,>page331

18 - Bolt
Q Tightening torque = ltem 2 (page831)

19 - Securing clip
4 For hydraulic compensation element
20 - Hydraulic compensation.element
O Mark installation position for re-installation
Q Lubricate contact surfaces before installing
21 - Dowel pin
Q For camshaft housing

3. Valve gear 1 09
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Slacken camshaft housing bolts in the sequence -18 ... 1-.

Camshaft housing - tightening torque and sequence
— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque

1. -1...18- Screw in by hand until contact is made
+ The camshaft housing should
make contact with the cylinder

head over the full surface.
2. -1...18- [10Nm
3.2 Removing and installing camshaft oil
seal

Special tools and workshop equipment required
¢ Puller - T10443-

T10443

WO0-11268
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¢ Assembly tool - T10493-

Procedure

— Disconnect refrigerant lines from expansion valve, move clear
and press to right side = Heating, air conditioning; Rep. gr.
87 ; Refrigerant circuit; Detaching and attaching refrigerant
lines at service connections .

— Remove toothed belt = page 77 .
Note:

If the grub screw is unscrewed too far, the thrust plate inside the
puller - T10443- will come loose from the,thrust bolt. If this hap-
pens, the thrust plate must be pushed back onto the thrust bolt.

— Carefully unscrew grub screw -arrow- of puller -T10443- until
slight resistanceis felt.

— Apply puller - T10443- in a straight line, as shown in illustration,
and lock by screwing in grub screw.-A-.

— Screw in thrust bolt -B- until oil seal is pulled out.

— Completely remove any oil residue on running and sealing
surfaces using degreasing agent.

— Clean entire outer circumference of sealing lip of new oil seal
using degreasing agent (remove wax layer).

Note:
Use silicone adhesive sealant D 176 501 A1 to seal off oil seal.

— Press silicone adhesive sealant evenly onto sealing lip of oil
seal.

» Sealant bead must be applied to entire circumference; ends
of bead must meet and seal off completely.

T10493

T10443

3. Valve gear 1 1 1
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— Apply guide sleeve -T10493/1- to camshaft as shown in illus-

tration R
— Carefully push oil seal -1- over guide sleeve and onto cam- 1 J
shaft. %

? | Note

When pressing in oil seal, guide sleeve remains on camshatft as
a stop.

\aﬁw

T10493M1

— Press oil seal in onto stop using press tool -T10493/2- and bolt
-T10493/3- .

— Install toothed belt (adjust valve timing) = page 81 .

— Install refrigerant lines = Heating, air conditioning; Rep. gr.
87 ; Refrigerant circuit; Detaching and attaching refrigerant
lines at service connections .

S E

T1049353 K . o)

3.3 Removing and installing valve stem oil
seals

= “3.3.1 Removing and installing valve stem oil seals (cylinder
head installed)”, page 112

> “3.3.2 Removing andlinstalling valve stem oil seals (cylinder
head removed)”; page/116

3.3.1 Removing.and.installing valve stem oil
seals (cylinder head installed)

Special tools and workshop equipment required

¢ Valve stem seal puller--3364-
3364

Wo0-11151

1 1 2 Rep. gr.15 - Cylinder head, valve gear
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¢ Valve stem oil seal fitting tool -

¢

*
*
*
*

3365-

Removal and installation device for valve cotters - VAS 5161
A-

Sealing pin -VAS 5161/29-1-
Guide plate -VAS 5161 A/31-
Sleeve -VAS 5161 A/31-1-

Assembly sleeve = Electronic parts catalogue

Procedure

Remove all glow plugs = page 332 .
Remove camshaft housing = page 94 .

Mark original positions of roller rocker fingers and hydraulic
compensation elements for re-installation.

Remove roller rocker fingers together with hydraulic compen-
sation elements and put down on a clean surface.

Set piston of appropriate cylinder to “bottom dead centre”.

Cylinders 1, 3, 4:

Fit guide plate -VAS 5161 A/31- onto cylinder head.
The lettering -A- faces towards turbocharger side
The lettering -E= faces towards intake manifold side

Secure guide plate with knurled screws -VAS 5161/12- by
hand.

Position of knurled screws, as shown in illustration

WO0-11141

VAS 5161

W00-11231

&),

£ r@gﬁ )

“4 __‘_ A2 ,%ru j

VAS 5161/12 a‘-ﬁg VAS 5161A/31
O = e

3. Valve gear 1 1 3



Audi A1 2011 >, Audi A1 Sportback 2012 >

4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) -

Edition 10.2019

Cylinder 2:

Fit guide plate -VAS 5161 A/31- onto cylinder head.
The lettering -A- faces towards turbocharger side
The lettering -E- faces towards intake manifold side

Secure guide plate with knurled screws -VAS 5161/12- by
hand.

Position of knurled screws, as shown in illustration

Continued for all cylinders:

Screw sealing pin -VAS 5161/29-1- into guide plate.

Screw adapter -VAS 5161/11- hand-tight into corresponding
glow plug thread.

Insert drift -VAS 5161/3A- into guide plate and use plastic-
headed hammer to release sticking valve cotters.

Screw snap-in device -VAS 5161/6- with engaging fork -
VAS 5161/5-.into guide plate.

Insert assembly cartridge -VAS 5161/8A- (slide on sleeve -
VAS 5161 A/31-1-) in guide plate.

Connect adapter to compressed air line using a commercially
availableconnection piececand @pply constant air pressure:

Minimum pressure: 6 bar

Attach pressure fork -VAS 5161/2- to snap-in device and push
assembly cartridge down.

At the same time, turn knurled screw of assembly cartridge
clockwise until tips engage in valve cotters.

Move knurled screw back and forth slightly; the valve cotters
are thus forced apart and taken up by the assembly cartridge.

Release pressure fork.
Take off assembly cartridge with sleeve.
Detach valve spring with valve spring plate.

§
VAS 5161;’12
(= T

»f.'-'{:

»

i =
o

e

VAS 5161/11

\ U»\15-12356

y s
VAS . VAS 5161/8A &ﬁ 3
L ) /aﬂl,,VAs 5161/2
VAS N
5161/5 [SEERS2 Ll
| S :
y @ j’ -C}
‘ xi‘ : S
st 5‘]—?1 A;31-1 ™ __A’l a-11821
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Pull off valve stem oil seal with valve stem seal puller - 3364- .

A15-11471

A Caution

Make sure valve stem oil seals are not damaged when instal-
ling.

¢ New valve stem oil seals -B- are supplied with plastic
sleeve; fit plastic sleeve -A- onto valve stem.

Lightly oil sealing lip of valve stem oil seal.
Slide valve stem oil seal onto plastic sleeve.

Carefully press valve stem oil seal onto valve guide using
valve stem seal fitting tool - 3365- .

Take off plastic sleeve.

If valve cotters have been removed from assembly cartridge, they
must first be inserted in insertion device -VAS 5161/18- .

Larger diameter of valve cotters faces upwards.
Insert valve spring and valve spring plate.

Press assembly cartridge onto insertion device from above
and take up valve cotters.

3365

el | {Ols
e E) o |
=l Cn ‘1{%_ 2 é

VAS 5161118

2150445
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Insert assembly cartridge in guide plate -VAS 5161 A/31-
again.

Press down pressure fork and pull knurled screw upwards
while turning screw in both directions - this will insert the valve
cotters.

Release pressure fork with knurled screw still in pulled posi-
tion.

Repeat procedure for each valve.

Attaching

Assembly is performed in reverse sequence; note the following:

3.3.2

Special tools and workshop
equipment required

Ensure that all roller rocker fingers make contact with the ends
of the valve stems correctly and are clipped onto their respec-
tive hydraulic compensation elements.

Install camshaft housing = page 94 .
Install glow plugs = page 331 .

AN e Fillds RO R
L VAS5161/8A i -

VAS  — SRS [

S161/6 (e '-’ﬁ!._,;*,VAS 5161/2

VAS NS

5161/5 =5 /,‘ &
. =Y o

‘ y . J &yt

P...i...

\/:5\8 5‘1“61A;‘31—1 .

Removing and installing valve stem oil seals (cylinder head removed)

YAS 5161

¢ Valve stem seal puller - 3364-
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*
*

Valve stem oil seal fitting tool - 3365-

Removal and installation device for valve cotters - VAS 5161
A- with guide plate -VAS 5161 A/31- and sleeve -VAS 5161 A/
31-1-.

Engine and gearbox support - VAS 6095-
Cylinder head tensioning device - VAS 6419-

Procedure

Important:

Intake manifold removed = page 247
Exhaust manifold/turbocharger removed = page 214
Remove camshaft housing = page 94 .

Mark original positions of roller rocker fingers and hydraulic
compensation elements for re-installation.

Remove roller rocker fingers together with hydraulic compen-
sation elements and put down on a clean surface.

Remove cylinder head = page 100 .

E Note

Intake manifold and exhaust manifold/turbocharger must be de-
tached from cylinder head after it has been removed
= 4.1 Exploded view - infake manifold’, page 247 , and

= "1.1 Exploded view - turbocharger”, page 214 .

Insert cylinder head tensioning device - VAS 6419- into engine
and gearbox support - VAS 6095- .

Secure cylinder head in cylinder head tensioning device, as
shown in illustration.

Connect cylinder head tensioning device to compressed air
supplys

Using lever -arrow-, slide air pad under combustion chamber
where valve stem oil seal is to be removed.

Apply just enough compressed air to bring air pad into contact
with valve heads.

Cylinders 1, 3, 4:

Fit guide plate -VAS 5161 A/31- onto cylinder head.
The lettering -A- faces towards exhaust side
The lettering -E- faces towards intake side

Secure guide plate with knurled screws -VAS 5161/12- by
hand.

Position of knurled screws, as shown in illustration

VAS 6410/2 VAS 6419/1
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Cylinder 2:
— Fit guide plate -VAS 5161 A/31- onto cylinder head.
* " The lettering -A--faces towards exhaust side

* " The lettering -E- faces towards intake side

— Secure guide plate with knurled screws -VAS 5161/12- by
hand. VAS 5161;’1

-a-;.ﬂ

» Position of knurled screws, as shown in illustration 2 z g VAS 51 61A,-‘31

4 ‘_\_ &: 7= 5" '\
V= - T A1E-11520

Continued for all cylinders:

— Insert drift -VAS 5161/3A- into guide plate and use plastic-
headed hammer to release sticking valve cotters.

— Screw snap-in device -VAS 5161/6- with engaging fork -
VAS 5161/5- into guide plate.

— Insert assembly cartridge -VAS 5161/8A- (slide on sleeve -
VAS 5161 A/31-1-) in guide plate.

— Attach pressure fork -VAS 5161/2- to snap-in device and push
assembly cartridge down.

— At the same time, turn knurled screw of assembly cartridge
clockwise until tips engage in valve cotters.

— Move knurled screw back and forth slightly; the valve cotters
are thus forced apart and taken up by the assembly cartridge.

— Release pressure fork.
— Take off assembly cartridge with sleeve.
— Detach valve spring with valve spring plate.

— Pull off valve stem oil seal with valve stem seal puller - 3364- .

1 1 8 Rep. gr.15 - Cylinder head, valve gear
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A Caution

Make sure valve stem oil seals are not damaged when instal-
ling.

¢ New valve stem oil seals -B- are supplied with plastic
sleeve; fit plastic sleeve -A- onto valve stem.

Lightly oil sealing lip of valve stem oil seal.
Slide valve stem oil seal onto plastic sleeve.

Carefully press valve stem oil seal onto valve guide using
valve stem seal fitting tool - 3365- .

Take off plastic sleeve.

If valve cotters have been removed from assembly cartridge, they
must first be inserted in insertion device -VAS 5161/18- .

Larger diameter of valve cotters faces upwards.

Press assembly cartridge onto insertion device from above
and take up valve cotters.

Insert valve spring and valve spring plate.

Insert assembly ‘cartridge in guide plate -VAS 5161-A/31-
again.

Press down pressure fork and pull knurled screw upwards
while turning screw in both directions - this will insert the valve
cotters.

Release pressure fork with knurled screw still in pulled posi-
tion.

Repeat procedure for each valve.

Attaching

Assembly is performed in reverse sequence; note the following:

Ensure that all roller rocker fingers make contact with the ends
of the valve stems correctly and are clipped onto their respec-
tive hydraulic compensation elements.

Install camshaft housing = page 94 .

3365

VAS 5161/18

2150445

VAS

T
VAS 5161/8A .E_;.ﬁ 3
5161/6 ‘

S5161/21

-

£ 44

NV I

VAS

D
VAS 5161A/31-1 |
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4 Inlet and exhaust valves
= “4.1 Checking valve guides”, page 120

= “4.2 Checking valves”, page 121

= “4.3 Valve dimensions”, page 121

4.1 Checking valve guides
Special tools and workshop equipment required
¢ Universal dial gauge bracket - VW 387-

¢ Dial gauge - VAS 6079-

Procedure

B Note

& [fthe valve has fo be renewed as part of a repair, use a new
valve for'the' measurément.

& 'Onlyinsertinlet valve into inlet valve guidé and exhaust valve
into exhaust valve guide,.as the stem diameters are different.

VW 387

Wiin-11125

VAS 6079

W00-11309
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— Attach dial gauge - VAS 6079- with universal dial gauge brack-
et - VW 387- to cylinder head.

— Insert valve into guide.

* End of valve stem must be flush with guide.
— Measure the amount of sideways play.

* Wear limit: 1.0 mm.

— If the wear limit is exceeded, repeat the measurement with
new valves.

— Renew cylinder head if wear limit is still exceeded.

B Note

Valve guides cannot be renewed.

4.2 Checking valves

— Visually inspect for scoring on valve stems and valve seat sur-
faces.

— Renew valve if scoring is clearly visible.

4.3 Valve dimensions

B Note

Inlet and exhaust valves must not be machined. Only grinding-in
s permitted.

VW 387 —
VAS 6079

Dimension Inlet valve Exhaust valve
Ja mm 28.10 26.00
Db mm 5.975 5.965

c mm 99.30 99.10

a Zz° 45 45

2130326

4. Inlet and exhaust valves 1 21
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17 — Lubrication

1 Sump/oil pump

= “1.1 Exploded view - sump/oil pump”, page 122

= “1.2 Engine oil”, page 124

= “1.3 Removing and installing sump”, page 124

> “1.4 Removing and installing oil pump”, page 129

= “1.5 Removing and installing oil level and oil temperature send-
er G266 ", page 129

1.1 Exploded view - sump/oil pump

@ Note

& [flarge quantities of metal shavings or abrasion are found when performing engine repairs, this may be an
indication of damage fto the crankshaft or conrod bearings. To prevent further damage, the following steps
are required after completion of repair work: clean the oil passages carefully and renew the oil spray Jets,
ol filter housing with engine oil cooler and oll filter.

& Oil spray jet and pressure relief valve = page 67

1 22 Rep. gr.17 - Lubrication
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1 - Bolt
Q Self-locking
QO Renew after removing
a 8Nm

2 - Qil level and oil temperature
sender - G266-

U4 Removing and installing
= page 129

3 - Seal
QO Renew after removing

1617 18

4 - QOil drain plug
Q 30Nm

5 - Seal
O Renew after removing

6 - Bolt

Q Tightening torque and
sequence > page 124

7 - Sump

Q0 Removing and installing
=> page 124

8 - O-ring
QO Renew after removing
9 - Bolt
O Renew after removing
Q 12 Nm +180°
10 - Oil pump
a  With vacuum pump

U4 Removing and installing
= page 129

11 - Dowel sleeve

12 - Toothed belt
d Removing:

ey ey

21740764

— Remove oil pump = page 129 .
— Remove sealing flange (pulley end) = page 47 .

A Caution

Do not kink or twist tooth-
ed belt or allow it to be
damaged on sharp
edges.

13 - Gasket
U Renewafter removing

14 - Dowel sleeve
15 - Cylinder block
16 - O-ring
QO Renewtafterremoving

1. Sump/oil pump 1 23
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17 - Valve for oil pressure control - N428-
Q0 Removing and installing = page 138

18 - Bolt
d 8 Nm

19 - Bolt
0 8Nm

20 - Dipstick guide tube

21 - Bolt
0 8Nm

22 - O-ring
O Renew after removing

23 - Bolt
0 8 Nm +90°

24 - Baffle plate
25 - Qil intake pipe

Sump - tightening torque and sequence
— Tighten bolts in stages as follows:

Stage Bolts Tightening torque

1. -1...18- 5 Nm in diagonal sequence

2. -Arrows- 40 Nm

3. -1...18- Tighten in stages and in diagonal se-
quence; final torque 13 Nm

1.2 Engine oll

Oil capacities, oil specifications and viscosity grades = Mainte-
nance tables .

1.3 Removing and installing sump

Special tools and workshop equipment required

1 24 Rep. gr.17 - Lubrication
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4 Articulated wrench, 10 mm - 3185-
3185
¢ Socket - T10058-
T10058

¢ Electric drill with plastic.brush
¢ Sealant = Electronic parts catalogue
¢ Safety goggles

Removing
* Engine oil drained = Maintenance ; Booklet 819

— Unplug electrical connector -arrow- at oil level and oil temper-
ature sender - G266- .

— Release clips -arrows- and detach noise insulation -1- for
sump.

1. Sump/oil pump 1 25
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— Remove bolts securing sump to gearbox -arrows-.

— Slacken bolts -1 ... 18- in diagonal sequence and remove.

— Carefully release sump from bonded joint.

Installing

A Caution

Proftect lubrication system and bearings against contamina-
tion.

¢ Cover exposed parts of the engine.

A WARNING

Risk of eye injury.
¢ Put on safety goggles.

— Remove sealant residue from sump -1- and cylinder block us-
ing rotating plastic brush or similar.

— Clean sealing surfaces; they must be free of oil and grease.

L

f ] | Note
Note expiry date of sealant.
— Cut off nozzle of tube at front marking (nozzle & approx.

1.5 mm).

A Caution

Make sure lubrication system is'not clogged by excess sealant.

¢ The sealant bead must not be thicker than specified.

1 26 Rep. gr.17 - Lubrication
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If the sealing flange (pulley end) was NOT renewed:

'., Note

The lowersurface-of the sealing flange (pulley end) deviates from
the lower surface of the cylinder block by approx. 1 mm after re-
moval of the old silicone seal. This must be compensated for by
applying an appropriate amount of sealant to the corresponding
section of the sealing surface of the sump.

— Apply sealant bead onto clean sealing surface of sump as il-
lustrated.

* In area of sealing surface for sealing flange (pulley end)
-arrows-: 3 ... 4 mm.

* Inarea of sealing surfaces for cylinder block and sealing flange
(gearbox end): 2 ... 3 mm.

» The sealant bead must be able to replace the silicone seal (no
longer present) in the area of the sealing flange (pulley end)
in both height and width.

'., Note

The sump must be installed within 5 minutes after applying the
sealant.

M17-10338

1. Sump/oil pump 1 27
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If the sealing flange (pulley end) was renewed:

Apply sealant bead onto clean sealing surface of sump as il-
lustrated.

Thickness of sealant bead: 2 ... 3 mm

'], Note

Take particular care when applying sealant bead in area of seal-
ing flanges.

Continued for both procedures:

Insert baffle plate.
Fit sump and tighten bolts = page 124 .

The sump must make flush contact with intermediate plate/
gearbox flange.

[ ]
'], Note

& When installing sump with engine removed from vehicle, en-

sure that sump is positioned flush with cylinder block at fly-
wheel end.

& After fitting sump, sealant must dry for approx. 30 minufes.

Then (and only then) fill the engine with engine oil.

Fill with engine oil and check oil level = Maintenance ; Booklet
819.

Tightening torques

¢ = Fig. *'Sump - tightening torqgue and sequence

. page 124

¢ = Rep. gr. 34; Removing and installing gearbox; Tightening

torques for gearbox

W17-10337
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1.4 Removing and installing oil pump
Removing
— Remove sump = page 124 .

A Caution

Do not kink or twist toothed belf, or allow it fo be damaged on
sharp edges.

— Remove bolts -arrows- and detach oil pump -1-.

A Caution

The bolt on the pump impeller must NOT be loosened.

Installing
Installation’is carried out in reverse order; note the following:

L J
'], Note

4. Renew seal after removing.

&' After removing, rernew bolts tightened with spéecified tightening
angle.

— Insert dowel sleeves -arrows- in oil pump, if not fitted.
— Install sump = page 124 .

Tightening torques

¢ = “1.1 Exploded view - sump/oil pump”, page 122

1.5 Removing and installing oil level and oil
temperature sender - G266-

Removing

* Engine oil drained = Maintenance ; Booklet 819

— Unplug electrical connector -arrow- at oil level and oil temper-
ature sender - G266- .

A17-10820

A10-11352
1o

B
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— Release fasteners -arrows- and detach noise insulation -1- for
sump.

— Remove bolts -1- and detach oil level and oil temperature
sender - G266- -item 3-.

'., Note

Disregard -item 2-.

Installing
Installation is carried out in reverse order; note the following:

'., Note

Renew seal -4- and self-locking bolts -1- after removal.

— Fillwith engine oil and check oil level = Maintenance ; Booklet
819.
Tightening torques

¢ > “1.1 Exploded view - sump/oil pump”, page 122

1
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2 Engine oil cooler

B Note

Engine oil cooler must not be separated from oil filter housing. If
defective, engine oil cooler must be renewed together with ol filter
housing = page 133.

2. Engine oil cooler 1 31
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3

Qil filter/oil pressure switches

= “3.1 Exploded view - oil filter housing/oil pressure switch”, page

132

= “3.2 Removing and installing oil filter housing”, page 133

= “3.3 Removing and installing oil pressure switch F22 ",

page 136
= “3.4 Removing and installing oil pressure switch for reduced oil

pressure F378 ”, page 137

= “3.5 Removing and installing valve for oil pressure control N428

”. page 138

3.1

Exploded view - oil filter housing/oil pressure switch

1 - Oil drain plug

a

5Nm

2 - O-ring

Q

Renew after removing

3 - Sealing cap

Q

25 Nm

4 - O-ring

a
a

Renew after removing

Lubricate lightly with en-
gine oil

5 - QOil filter element

a
a

See note = page 122

Removing and installing
= Maintenance ; Book-
let 819

6 - Seal

Q

Q

Renew (cut seal open to
do so)

If seal is not available
separately, refer to =
Electronic parts cata-
logue ; renew oil pres-
sure switch after remov-
al

7 - Oil pressure switch - F22-

a

a
a

Q

Opening/closing pres-
sure 2.5 ... 3.2 bar
Brown insulation
Removing and installing
= page 136

20 Nm

8 - Bolt

Q

Renew after removing

1
T

Q Tightening torque and sequence = page 133

9 - Qil filter housing with engine oil cooler
Q Do not separate oil filter housing and engine oil cooler
0 Removing and installing = page 133

1 32 Rep. gr.17 - Lubrication
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10 - Bolt
O Renew after removing
U Tightening torque and sequence = page 133
11 - Gasket
QO Renew after removing
12 - O-ring
QO Renew after removing
13 - Oil pressure switch for reduced oil pressure - F378-
Q Opening/closing pressure 0.3 ... 0.6 bar
O Green insulation

Q Checkin|Guided Fault Finding]= Vehicle diagnostic tester

U Removing and installing = page 137
Q 20 Nm

14 - Seal
U0 Renew (cut seal open to do so)

Q If seal is'notravailablerseparately, refer to = Electronic parts catalogue ; renew oil pressure switch after

removal

Oil filter housing - tightening torque ‘and 'sequence

B Note

After removing, renew bolts tightened with specified tightening
angle.

— Fit bolts at top left and bottom right first.
— Tighten bolts in stages in the sequence shown:

Stage Bolts Tightening torque/angle specification
1. -1...5- 20 Nm

2. -1...5- Turn 90° further

3.2 Removing and installing oil filter housing

Special tools and workshop equipment required
¢ Hose clip pliers - VAS 6362-

| 1=

K[ a17-10812 |

Er—

VAS 6362

WOD-11227
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¢ Assembly tool - T10118-
T10118

Wii0-11303

Removing
— Remove air cleaner housing = page 246 .
— Remove coolant pipe (front left) = page 200 .

— Loosen hose clips -arrows- and remove air hoses.

'l, Note

Disregard -item 1-.

— Unplug electrical connector -1-.

— Remove bolt -3- and press charge air cooling pump - V188- to
side.

'l, Note

Disregard -item 2-.

— Unplug electrical connector -1- at valve for oil pressure control
- N428- and move clear.

'], Note

Disregard -item 2-.

1 34 Rep. gr.17 - Lubrication
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— Unplug electrical connector -arrow- on oil pressure switch -
F22- .

— Unplug electrical connector -arrow- at oil pressure switch for
reduced oil pressure - F378- .

Protected by copyright. Copying for private or commerci
permitted unless authorised by AUDI AG. AUDI AG does

with respect to the correctness of information in this document. Copyright by AUDI AG.
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? | Note

Place a cloth underneath to catch escaping engine oil.

— Unscrew bolts in the sequence -5 ... 1- and detach oil filter
housing together with engine oil cooler.

Installing

Installation is carried out in reverse order; note the following:

®
? | Note

¢ Renew seal and O-ring after removal.

& Secure all hose connections with correct type of hose cljps (as
original equipment) = Electronic parts catalogue .

— Install coolant pipe (front left) = page 200 .

— Connect coolant hose with plug-in connector = page 208 .

A Caution

Risk of damage to engine if cooling system is insufficiently fil-
led/bled.

¢ After it is filled, the cooling system must be bled with the
= Vehicle diagnostic tester.

— Fill up with coolant = page 148 .
Tightening torques

¢ = “3.1 Exploded view - oil filter housing/oil pressure switch”,
page 132

¢ = “2.2 Exploded view - electric coolant pump”, page 186

¢ = “3.1 Exploded view - air cleaner housing”, page 245

3.3 Removing and installing oil pressure
switch - F22-

Special tools and workshop equipment required
¢ Socket AF 24 mm - T40284-

¢ Or

T40284

N

WoO-11077
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¢ Articulated wrench, 24 mm - T40175-

¢ Torque wrench with ratchet - V.A.G 1331/1-
Removing

— Remove engine cover panel = page 39 .

— Unplug electrical connector -arrow-.

? | Note

Place a cloth underneath to catch escaping engine oil.

— Unscrew oil pressure switch - F22- .

Installing

Installation is carried out in reverse order; note the following:
— Renew seal for oil pressure switch - F22- after removal.

Cut seal open to renew.

Check oil level = Maintenance ; Booklet 819 .

Install engine cover panel = page 39 .
Tightening torques

¢ = “3.1 Exploded view - oil filter housing/oil pressure switch”,
page 132

3.4 Removing and installing oil pressure
switch for reduced oil pressure - F378-

Special tools and workshop equipment required
¢ Articulated wrench, 24 mm - T40175-

Removing
— Remove air cleaner housing = page 246 .

T40175

WiO0-11242

T40175

W0n-11242
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— Remove nut -2- and bolt -3-.

— Unplug electrical connector -arrow-.

'l, Note

Place a cloth underneath fo catch escaping engine oil.

— Use articulated wrench, 24 mm - T40175- to remove oil pres-
sure switch for reduced oil pressure - F378- .

Installing
Installation is carried out in reverse order; note the following:

— Renew seal for oil pressure switch for reduced oil pressure -
F378- after removal.

— Cut seal open to renew.
— Check oil level = Maintenance ; Booklet 819 .
Tightening torques

¢ = “3.1 Exploded view = ail filterhousing/oil pressure switch”,
page 132

¢ = “3.1 Exploded view - air cleaner housing”, page 245

3.5 Removing and installing valve for oil
pressure:control-—-N428-

Removing

— Remove poly V-belt = page 42 .

— Detach air conditioner compressor from bracket (refrigerant
hoses remain connected) > Rep. gr. 87 ; Air conditioner
compressor; Detaching and attaching air conditioner com-
pressor at bracket , and tie up to right side.
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— Unplug electrical connector -1-.

2 | Note

Place a cloth underneath fo catch escaping engine oil.

— Unscrew bolt -2- and remove valve for oil pressure control -
N428- .

Installing o &
Installation is carried out in reverse order; note the following: y -
L J
? | Note

Renew seal after removing.

— Hnstallpoly, V-belt = page 424

— [Checkoil level= Maintenance ;' Booklet 819/
Tighteningtorques

¢ > “1.1 Exploded view - sump/oil pump”, page 122

¢ > Rep. gr. 87 ; Air conditioner compressor; Exploded view -
air conditioner compressor drive unit
3.6 Checking oil pressure

Special tools and workshop equipment required
¢ Oil pressure tester - V.A.G 1342-

V.A.G 1342

WO0-11173

Procedure
* OQil level OK
— Remove oil pressure switch - F22- = page 136 .

— Connect oil pressure tester - V.A.G 1342- to threaded hole for
oil pressure switch - F22- .

— Screw a used oil pressure switch into threaded hole on oil
pressure tester - V.A.G 1342- to seal hole.

— Start engine.

» Oil pressure when starting and then at idling speed: at least
1.4 bar.

If specification is not obtained, switch off engine immediately and
check oil pump drive; renew oil pump if necessary
= “1.4 Removing and installing oil pump”, page 129 .

3. Oil filter/oil pressure switches 1 39
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If specification is obtained, higher oil pressure must be checked
using = Vehicle diagnostic tester.

— Let engine warm up.

Itis not possible to test all levels of the oil pressure control system
while the vehicle is stationary. The higher oil pressure must there-
fore be checked using the > Vehicle diagnostic tester:

— Connect > Vehicle diagnostic tester.
— Switch on ignition.

— Select [Engine_electronics|in vehicle self-diagnosis.

— Then select[Basic setting].

— Select|Checking oil pressure valve change-over|onthe
Basic setting page and then click on [>| (not >I).

— No settings are required on the parameter settings page. Now
click on [>| (not >I).

— Select [Operating instructions|and [0il pressure ac-
tual value|on the measured values page and then click on

(not >I).

— Start the basic setting routine and follow the operating instruc-
tions.

— Do not press the pedals until requested; otherwise the routine
(checking the oil pressure valve changeover) will be cancelled
for safety reasons.

* Oil pressure must rise to at least 3.5 bar.

1 40 Rep. gr.17 - Lubrication
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19 — Cooling

1 Cooling system/coolant

= “1.1 Connection diagram - coolant hoses”, page 141

= “1.2 Checking cooling system for leaks”, page 142

= “1.3 Draining and filling cooling system without electric vacuum
pump VAS 6096/2 ", page 145

= “1.4 Filling cooling system with electric vacuum pump VAS
6096/2 ”, page 153

= “1.5 Checking filling guality of cooling system”, page 159

= “1.6 Checking electric vacuum pump VAS 6096/2 ”,
page 161

= “1.7 Flushing cooling system”, page 161

= “1.8 Flushing cooling system - quick reference guide”,
page 182

1.1 Connection diagram - coolant hoses

B Note

Blue = Large coolant gircuit
Red = Small coolant circuit

¢
¢
& Violet = Coolant circuit for charge air cooler.
& Brown = Heating circuit

¢

Arrows show direction of coolant flow,

1. Cooling system/coolant 1 41
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1 - Water radiator for charge air

cooling circuit 9 10 11 12 13 14
2 - Charge air cooler
8 —.
3 - Restrictor ¥
4 - Non-return valve
5 - Coolant pump 7 ’
——C

6 - Cylinder head/cylinder {
block

7 - Coolant expansion tank +

8 - Filler cap
U For coolant expansion F________ff
tank 6 —
Q Checking pressure re-
lief valve = page 145 [
9 - Auxiliary pump for heating -
Q Depending on version i — |_,/—’3
10 - Non-return valve 3 M
|

11 - Heat exchanger for heater T ¢ ]

12 - Exhaust gas recirculation
cooler / *
13 - Non-return valve 2 ——

14 - Non-return valve * + h

15 - Coolant temperature = + * 23
sender - G62- —_— p

16 - Restrictor 1
17 - Non-return valve 26 25 24

18 - Coolant connection

19 - Thermostat

20 - Engine oil cooler

21 - Restrictor

22 - Non-return valve

23 - Radiator

24 - Throttle valve module - J338-

25 - Exhaust gas recirculation control motor - V338-
26 - Charge air cooling pump - V188-

1.2 Checking cooling system for leaks

Special tools and workshop equipment required
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4 Cooling systemtester - V.A.G 1274 B-

V.A.G1274 B

WO0-11247

¢ Adapter for cooling system tester - V.A.G 1274/8-
V.A.G1274/8

WO0-11182

¢ Adapter for cooling system tester - V.A.G 1274/9-
V.A.G1274/9

WO0-11176

* To ensure that the leak test is carried out correctly, a self-test
must first be performed on the cooling system tester -
V.A.G 1274 B- .
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Checking cooling system tester - V.A.G 1274 B- (self-test)
— Operate cooling system tester - V.A.G 1274 B- several times.
— Build up a pressure of 3.0 bar on cooling system tester.

— Monitor pressure on pressure gauge of cooling system tester
- V.A.G 1274 B- for 30 seconds.

If pressure does not build up, or'if pressure dissipates again:

+ Cooling system tester- V.A.G 1274 B- is leaking and must not
be used.

Checking cooling system for leaks
* Enginemust becwarm:

+ Ignition switched-off:

1274B —

A WARNING

The cooling system is under pressure when the power unit is
hot. Risk of scalding due fo hot stearn and hot coolant.

Danger of scalding skin and other parts of the body.
¢ Put on protective gloves.
¢ Put on safely goggles.
¢ Cover filler cap on expansion tank with a cloth and open

carefully to release pressure.

— Open filler cap -1- on coolant expansion tank.

MN20-11171
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— Fit cooling system tester - V.A.G 1274 B- with adapter -
V.A.G 1274/8- onto coolant expansion tank.

— Using hand pump on cooling system tester, build up a pres-
sure of approx. 1.5 bar.

* The pressure should not drop more than 0.2 bar within 10 mi-
nutes.

* The dropin pressure of 0.2 bar within 10 minutes is caused by
the decrease in coolant temperature. The colder the engine is,
the less the pressure will fall. If necessary, check again when
the engine is cold.

— If the pressure drops by more than 0.2 bar:
— Examine engine and radiator to find and eliminate the leak.

— If no leaks can be found, check for leaks in water-cooled
charge air cooler and exhaust gas recirculation cooler.

Checking pressure relief valve in filler cap

— Fit cooling system tester - V.A.G 1274 B- with adapter -
V.A.G 1274/9- onto filler cap.

— Build up pressure with hand pump on cooling system tester.
Blue filler cap

¢ The pressure relief valve should open at a pressure of
1.4 ... 1.6 bar.

Black filler cap

¢ The pressure relief valve should open at a pressure of
1.6"... 1.8bar.

— Renewfiller cap if pressure relief valve does not open as de-
scribed.

1.3 Draining and filling cooling system with-
out electric vacuum pump - VAS 6096/2-

Drain coolant = page 147 .

Fill and bleed coolant circuit = page 148 .

Bleed cooling system = page 152 .

Special tools and workshop equipment required

¢ Vehicle diagnostic tester

¢ Adapter for cooling system tester - V.A.G 1274/8-

V.A.G 1274/9
A18-10748

V.A.G 1274/8

Wion-11182
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¢ Pipe for cooling system tester - V.A.G 1274/10-

¢ Cooling system charge unit - VAS 6096-

¢ Refractometer - T10007A-

¢

¢ Coolant collecting system - VAS 5014- or drip tray, for, work-

shop hoist - VAS 6208

V.A.G 1274110

W00-11543

T10007 A

W00-11544

VAS 6208

W00-11209
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¢ Hose clip pliers - VAS 6362-
VAS 6362

WO0-11227

¢ Safety goggles
¢ Protective gloves

Draining

A WARNING

Risk of scalding due to hot steam and hot coolant.

¢ The cooling system is under pressure when the power unit
is hot.

¢ 7o allow pressure fo dissipate, cover filler cap on coolant
expansion tank with cloth and open carefully.

— Open filler cap -1- on coolant expansion tank.

— Remove noise insulation = General body repairs, exterior;
Rep. gr. 66 ; Noise insulation; Removing and installing noise
insulation .

— Place collector tank from coolant collecting system -VAS
5014- or drip tray for workshop hoist - VAS 6208- underneath.

— Lift retaining clip -arrow-, disconnect coolant hose from radia-
tor (bottom left) and drain off coolant.

A19-12140

— Release hose clips -1, 2-, disconnect coolant hoses from water
radiator (bottom right) for charge air cooling circuit and drain
off coolant.

s o
7 1911170 |
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— Release hose clip -arrow-, disconnect coolant hose (bottom)
from auxiliary pump for heating - V488- and drain off coolant.

Filling and bleeding coolant circuit:

A Caution

Risk of damage to engine if cooling system is insufficiently fil-
led/bled.

¢ After it is filled, the cooling system must be bled with the
> Vehicle diagnostic tester.
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@ Note

¢

The effectiveness of the coolant is greatly influenced by the
quality of the water with which it is mixed. Because water may
contain different substances depending on the country or even
the region, the water quality fo be used for cooling systems
has been specified. Distilled water meets all the requirements
and is therefore recommended for use when topping up or fill-
ing up with coolant.

Use only coolant additives listed in the = Electronic parts
catalogue (ETKA) . If you use other coolant additives, this can
significantly impair in particular the corrosion protection effect.
The resulting damage could lead fo loss of coolant and con-
sequently fo serious engine damage.

Coolant with the recommended mixture ratio prevents frost
and corrosion damage and stops scaling. At the same time it
raises the boiling point of the fluid in the system. For this rea-
son the cooling system must be filled all year round with the
correct coolant additive.

Because of its high boiling point, the coolant improves engine
reliability under heavy loads, particularly in countries with trop-
fcal climates.

Refractometer - T10007A- or refractometer - T10007B- MUST
be used fo determine the current level of frost protection.

Scale -1- on the refractometer applies to coolant additives G12
++and G12evo.

Scale -2- on the refractometer applies to coolant additive G13.

If more than one type of coolant additive has been used: Al-
ways use the scale for G13 to determine the anti-freeze pro-
tection.

The mixture must guarantee frost protection down fo at least
-25 °C (in countries with arctic climate: down to -36 C). The
amount of antifreeze should only be increased if greater frost
protection is required in very cold climates. This must only be
down fo -48 °C, however, as otherwise the cooling efficiency
of the coolant is impaired.

The coolant concentration must not be reduced by adding wa-
ter even in warmer seasons and in warmer countries. Frost
protection must be provided fo at least -25 °C.

The temperature indicated on the refractometer corresponds
to the temperature at which the first ice crystals can form in
the coolant.

Do not reuse coolant.

Only use water/coolant addjtive as a lubricant for coolant ho-
ses.

Recommended mixture ratio for coolant

Coolant (40-%)-and distilled water (60 %) for frost protection
to-25 °C

Coolant (50.%) and distilled water. (50 %) for frost protection
to -36 °C

Coolant = Electronic parts catalogue (ETKA)

T10007A

g oz oo
LLE
G124+ | |08 | Lreaioer | SRF
uwa
1 WIATENLINE _2

T10007B

* G1Zue

E g1

-]

EL)

-

2

A0S | UreaDEr | SAC

N19-11515
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Only if coolant has been drained off:

‘ Note

Secure all hose connections with correct type'of hose'clips (as
original equipment) = . Electronic parts catalogue .

— Connect coolant hose with plug-in connector -arrow- to radia-
tor (bottom left) = page 208 .

A18-12140

— Connect coolant hoses with hose clips -1, 2- to water radiator
for charge air cooling circuit.

— Connect coolant hose to auxiliary pump for heating - V488-
(bottom) with hose clip -arrow-.

To fill up with coolant:
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— Fill reservoir of -VAS 6096- with at least 8 litres of premixed
coolant (according to recommended ratio):

— Fit adapter for cooling system tester - V.A.G 1274/8- onto
coolant expansion tank.

— Attach cooling system charge unit - VAS 6096- to adapter -
V.A.G 1274/8- .

— Run vent hose -2-intorassmall.container=3-.

B Note

The vented air draws along a small amount of coolant, which
should be collected.

— Close both valves -A- and -B- (turn lever at right angles to di-

rection of flow).
— Connect hose -4- to compressed air supply.

¢ Pressure: 7 ... 10 bar.

— Open valve -B- by setting lever in direction of flow.

* The suction jet pump generates a partial vacuum in the cooling
system; the needle on the gauge should move into the green

Zone.

— Also briefly open valve -A- (turn lever in direction of flow) so
that hose on reservoir of -VAS 6096- can fill with coolant.

— Close valve -A- again.

— Leave valve -B- open for another 2 minutes.

» The suction jet pump continues to generate a partial vacuum
in the cooling system; the needle on the gauge should remain

in the green zone.

— Close valve -B-.

* The needle on the gauge should stop in the green zone. The
vacuum level in the cooling system is then sufficient for sub-

sequent filling.

B Note

¢ /fthe needle does not reach the green zone, repeat the proc-

ess.
& Check cooling system for leaks if the vacuum is not main-
tained.
— Detach compressed air hose.
— Open valve -A-.

* The vacuum in the cooling system causes the coolant to be

drawn out of the reservoir of the cooling system charge unit -

VAS 6096- ; the cooling system is then filled.

— Detach cooling system charge unit - VAS 6096- from coolant

expansion tank.

1274/8

VAS 6096

M19-11197

B
VAS 6096

VAS 6096/1
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— Top up coolant to “max” mark.

— Install noise insulation = General body repairs, exterior; Rep.
gr. 66 ; Noise insulation; Exploded view - noise insulation .

Bleeding cooling system:

— Coolant must be topped up to “max” mark.

— Start engine.

— Set temperature to “HI”.

— Switch off air conditioner compressor (press button).
* LED in button should not light up.

— Set fresh air blower to lowest setting. min v

— Connect > Vehicle diagnostic tester. e
- Select [Diagnosis| mode and then [Start_diagnosis]|

— Choose [Select own test] tab and select following options
one after the other:

Drive train

[Select engine code and engine]

N19-11213

[01 - Self-diagnosis compatible systems|

[01 - Engine electronics|

[01 - Engine electronics, functions]

[01 - Coolant circuit charge]

— Follow instructions shown on = Vehicle diagnostic tester.
— Switch off engine.

Check filling quality after completion of bleeding
= “1.5 Checking filling quality of cooling system”, page 159 .

Check coolant level.

A WARNING

Risk of scalding due fo hot steam and hot coolant.

¢ The cooling system is under pressure when the power unit
is hot.

¢ Cover filler cap on coolant expansion tank with a cloth and
open carefully fo dissipate pressure.
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— The coolant level must not be above the -seam- -arrow- when
the engine is warm.

—swlhe.coolantilevel:should be about 5 mm above the MAX mark
-arrow- when'the engine is cold.

Note

The increased coolant level is necessary as the coolant level can
drop during the bleeding process.

—""Top'up with coolant’againif necessary.
— Erase event memory ='Vehicle diagnostic tester.
— Install engine cover panel = page 39 .

1.4 Filling cooling system with electric vac-
uum pump - VAS 6096/2-

Using the electric vacuum pump - VAS 6096/2- creates a higher
vacuum in the cooling system. Due to the higher vacuum there is
less air in the cooling system after filling.

Special tools and workshop equipment required
¢ Vehicle diagnostic tester

¢ Test instrument adapter - VAS 691 005/5-

¢ Coolant filling device - VAS 6968-

N18-11213

VAS 6968

W00-11959
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¢ Electric vacuum pump - VAS 6096/2-

¢ Cooling system charge unit - VAS 6096-

¢ Dirip tray for workshop hoist - VAS 6208-

¢ Refractometer - T10007 A-

VAS 6096

VAS 6096/2

N19-11381

W00-11543

VAS 6208

Wiio-11209

T10007 A

W00-11544
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4 Hose clamps up to 25 mm - 3094-

Important:

Coolant has been drained as described in = page 147 .

Reconnect all coolant hoses that have been disconnected
= page 150 .

Screw test adapter - VAS 691 005/5- -2- onto coolant expan-
sion tank -1-.

Check the electric vacuum pump - VAS 6096/2-
= “1.6 Checking electric vacuum pump VAS 6096/2 ”,

page 161 .

Place coolant filling device -VAS 6968- on a surface that is
higher than the coolant expansion tank -arrows- and fill coolant
filling device with at least 10 litres of premixed coolant (ac-
cording to recommended ratio). Observe notes on coolant

=> page 148 .

Connect cooling system charge unit - VAS 6096- to coolant
filling device - VAS 6968- as shown.

Do not plug cooling system charge unit - VAS 6096- into test
adapter - VAS 691 005/5- yet. The filler hose must be bled first.

Bleed hose -2+ to do so, briefly open valve on coolant filling
device and valves -A- and -B- until hose -2- is filled with cool-
ant.

Close both valves -A- and -B- (turn lever at right angles to di-
rection of flow).

Open filler cap -1-.

3094 I

Wion-11130

| N19-11338
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— Plug cooling system charge unit -1- into test adapter -2-. g —

— Connect hose -1- of electric vacuum pump - VAS 6096/2- to
cooling system charge unit at plug-in connector -B-. VAS 6096

— Connect electric vacuum pump - VAS 6096/2- to vehicle bat-

tery and switch pump on. Open valve -B-. VAS 6096/2

— When generating vacuum, make sure that water separator
-1-in vacuum pump does.not fill with coolant. — ™y i — -
| T ]
A Caution %
1 c=Va
Risk of damage fo electric vacuum pump due fo coolant being
drawn info pump.
Make sure that electric vacuum pump does not draw in any
coolant. If necessary, stop procedure and discharge coolant ——
expansion tank = page 157 . ~

— Using electric vacuum pump , generate vacuum until pointer
on pressure gauge -arrow- is significantly below green area.

— Close cut-off valve -B- and switch electric vacuum pump - VAS
6096/2- off.

— Observe pressure gauge. The pointer on the pressure gauge
must not move.

— Ifthe requirements are fulfilled, the cooling system can be filled
= page 157 .

N19-11415
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If the water separator in the electric vacuum pump fills with cool-
ant, the coolant expansion tank must be discharged:

— Close cut-off valve -B- and switch electric vacuum pump off.

— Clamp off supply hose -2- and return hose -1- of coolant ex-
pansion tank with hose clamps up to 25 mm - 3094- .

— Unplug plug-in connector -arrow- and open cut-off valve -B- to
venticoolant-expansion:tank.

— Disconnect cooling system charge unit - VAS 6096- from test
adapter - VAS 691 005/5- .

— Extract coolant from coolant expansion tank.

— Plug cooling system charge unit back into test adapter and
remove hose clamps.

— Switch electric vacuum pump back on and continue generat-
ing vacuum.

Filling cooling system:
Important:

» The pointer on the pressure gauge -arrow- must be signifi-
cantly below the green area.

— Open cut-off valve -A- slowly to prevent foam build-up in cool-
ant.

* The vacuum in the cooling system causes the coolant to be
drawn out of the coolant filling device -VAS 6968-; the cooling
system is then filled.

— After filling, close cut-off valve -A-.

— Disconnect electric vacuum pump - VAS 6096/2- , cooling
system charge unit - VAS 6096- and test adapter - VAS 691
005/5- from coolant expansion tank.

2

N19-11415

~
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— Coolant must be topped up to MAX mark.

— Install noise insulation = General body repairs, exterior; Rep.
gr. 66 ; Noise insulation; Exploded view - noise insulation .

— Start engine.

— Set temperature to “HI”.

— Switch off air conditioner compressor (press [AC)).
* LED in button should not light up.

— Set fresh air blower to lowest setting.

min V/

— Connect > Vehicle diagnostic tester.

- Select mode and then [Start_diagnosis].

— Choose [Select own_test] tab and select following options
one after the other:

Drive train

[Select engine code and engine]

[01 - Self-diagnosis compatible systems|

[01 - Engine electronics|

[01 - Engine electronics, functions]

[01 - Coolant circuit chargel

— Follow instructions shown on = Vehicle diagnostic tester.

— Switch off engine.

Check filling quality after completion of bleeding
= “1.5 Checking filling quality of cooling system”, page 159 .

Checking coolant level after repair work

A WARNING

Risk of scalding due fo hot steam and hot coolant.

¢ The cooling system is under pressure when the power unit
is hot.

¢ 7o allow pressure fo dissjpate, cover filler cap on coolant
expansion lank with cloth and open carefully.

— The coolant level must not be above the -seam- -arrow- when
the engine is warm,

|
N19-11181
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— The coolant level should be about 5 mm above the MAX mark
-arrow- when the engine is cold.

Note:

The increased coolant level is necessary as the coolant level can
drop during the bleeding process.

— Top up with coolant again if necessary.

— Install engine cover panel
= “3 Engine cover panel”, page 39 .

— Erase eventimemory = Vehicle'diagnostic tester.

1.5 Checking filling quality of cooling system

1 | Note

It is necessary.tocheckthe fillingquality-in. order fo-determine
whether there is air in the cooling system. If there is air in the
cooling system, the coolant level may gradually drop below the
minimum level. The engine may also overheat.

Special tools and workshop equipment required

¢ Cooling system tester - V.A.G 1274 B-

¢ Adapter for cooling system tester - V.A.G 1274/8-

Air conditioner/heater setting
» Ignition switched off

» Coolant temperature between 40 °C and 60 °C

min V'

V.A.G1274 B

Woo-11247

V.A.G 1274/8

WO0-11182
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Open sealing cap -arrow-.

Check coolant level; it should be approx. 5 mm -arrow- above
max. marking. Top up coolant if necessary.

N18-11213

— Fit cooling system tester - V.A.G 1274 B- with adapter -
V.A.G 1274/8- onto coolant expansion tank.

— Using hand pump on cooling system tester, build up a pres-
sure of 1.5 bar.

— Observe coolant level in expansion tank.

If coolant level in expansion tank drops by more then 30 mm, this
indicates that there is an air bubble in the cooling system. The
bleeding procedure must be performed using the vehicle diag-
nostic tester.

If coolant level in expansion tank drops by less than 30 mm, the
cooling system is filled correctly.

— After.the system has been bled; fill in.coolant up to.approx.
5 mm -arrow- above max. marking.

N18-11213
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1.6 Checking electric vacuum pump - VAS
6096/2-

Note:

¢ Toensure that the cooling system is filled correctly, the cooling
system charge unit - VAS 6096- and electric vacuum pump -
VAS 6096/2- must be checked before use.

— Connect hose -1- of electric vacuum pump - VAS 6096/2- to
cooling system charge unit - VAS 6096- at plug-in connector
-B-.

— Connect electric vacuum pump - VAS 6096/2- to vehicle bat-
tery and switch pump on.

— Close valve -A- and open valve -B-.

— The pointer on'the pressure‘gauge -arrow- must move to sig-
nificantly below the green area.

— Close valve=B<and switchrelectric vacuum pump= VAS
6096/2- off.

— Observe vacuum on pressure gauge for 10 seconds. The
pointer must not move.

If sufficient vacuum does not build up, or if pressure rises again:

Cooling system charge unit - VAS 6096- , pressure gauge or
electric vacuum pump - VAS 6096/2- has a leak or is defective
and must not be used.

N19-11415

1.7 Flushing cooling system

During flushing, old coolant is replaced by new coolant.
¢ Coolant is strongly discoloured

¢ Coolant has an unnatural or unusual smell

¢ Particles are visible in coolant

¢ Deposits have formed in coolant expansion tank
Note:

¢ Coolant is drained before flushing. The cooling system is then
filled with distilled water.

¢ The cooling system is then flushed with approx. 12 litres of
distilled water. The distilled water is then replaced by coolant
(ratio 50:50).

¢ The cooling system is bled with the = Vehicle diagnostic tester
after changing the coolant.

4 Do not reuse coolant.

4 A quick reference guide can be found under
= “1.8 Flushing cooling system - quick reference guide”, page
182 . The quick reference guide lists the main steps in the
procedure. The quick reference guide can be printed out and
the steps checked off during the procedure.

Special tools and workshop equipment required
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¢ Test instrument adapter - VAS 691 005/5-

¢ Flushing and filling unit for cooling system - VAS 531 007-
VAS 531 007

WO0-11920

¢ Cooling system charge unit - VAS 6096-

¢ Hose clip pliers - VAS 6362-

VAS 6362
¢ RefractometercT10007 A=

T10007 A
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¢ 2x hose clamps, up to 25 mm - 3094-
3094

Wion-11130

¢ Compressed air connection, 7 ... 10 bar

Overview — flushing and filling unit for cooling system - VAS 531
007-:

1 - Container with distilled wa-
ter /114 /IIQA
[ [ ]

1 ]

Q Fill with at least 20 litres

of distilled water :
Q 12 litres of this s re- 30 1 A4
. gt:}tred for flush(ljng T / T
itres are used as a — =
safety reserve and re- il / It
main in canister E_ : E_

2 - Container with coolant

Q Fill with at least 20 litres
of coolant

Q 12 litres of this is re-
quired for flushing

O 8litres are used as a Jx; iy
safety reserve and re-
main in canister

Q Coolant additive: up to 8 0—
approx. -36 °C (ratio 7 | °
50:50)

3 - Empty container
U For used coolant

4 - Empty container
O For used coolant

5 - Suction hose
d From connection 2 on
sight glass
6 - Sight glass

Q If discoloured, sight
glass must be cleaned
with a nylon brush

7 - Pump '
4 Shut-off pressure: approx. 1.5 bar
8 - Valve block

O With pressure gauge and cut-off valves

9 - Drain hose
U For reducing pressure; connected to valve block
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10 - Flushing hose
Q For flushing; connected to breather hose of coolant expansion tank
U From connection 1 on sight glass
Q If not being used: seal off with sealing plugs

11 - Sealing plug
12 - Hose clamps
a 4x

13 - Cleaning adapter
Q Approx. 15 cm in length
Q For cleaning flushing and filling unit for cooling system - VAS 531 007- after flushing
Q Connected between valve block and flushing hose = Item 10 (page 164)

14 - Extraction adapter
Q Approx. 100 cm in length
Q For extracting coolant; connected to suction hose = Iltem 5 (page 163)

Preparing flushing and filling unit for cooling system - VAS 531
007-:

— Fill container 1 with at least 20 litres of distilled water.

— Fill container 2 with at lgast 20 litres of coolant (ratio 50:50;
approx. —36 °C).

— Drain containers 3 and'4.
— Connect battery charger.

— Disconnect valve block from plug-in connector on equipment
trolley.

— Connect flushing and filling unit for cooling system - VAS 531
007- to battery.

Bleeding flushing and filling unit for cooling system - VAS 531
007-: kL T J)

— Connect suction hose -A- to container » 1« with distilled water.

"
MN19-11335

— Insert drain hose -arrow- into plug-in connector -B- on valve
block.

N18-11336
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Close cut-off valves -A- and -B-.

Note:

¢

Do not plug valve block into adapter for cooling system tester
- V.A.G 1274/8- . The filler hose must be bled first.

Switch pump for flushing and filling unit for cooling system -
VAS 531 007- on.

Open cut-off valve -A-.
Briefly open cut-off valve -B- to bleed filler hose.
Close cut-off valves -A- and -B- again.

Connecting flushing and filling unit for cooling system - VAS 531
007-:

Open filler cap -arrow- on coolant expansion tank.

Screw test adapter - VAS 691 005/5- -2- onto coolant expan-
sion tank -1-.

Disconnect drain hose/-arrow- from plug-in .connector -B- on
valve block.

N19-11336
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— Plug valve block -1- into test adapter -2-.

— Connect suction-jet pump -2- from cooling system charge unit
- VAS 6096- to plug-in connector -B- on valve block -1-.

Note:

¢ The electric vacuum pump - VAS 6096/2- can be used instead
of the suction-jet pump to generate a vacuum. Connect electric
vacuum pump and generate vacuum.

g | N19-11340

Filling cooling system with distilled water:

Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability
with respect to the correctness of information in this document. Copyright by AUDI AG.
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— Run vent hose -8- of suction-jet pump into a container.
— Connect compressed air hose -6- to suction-jet pump -7-.
— Open cut-off valve -B- on valve block -5-.

* The suction jet pump generates a vacuum in the cooling sys-
tem. The pointer on the pressure gauge must drop to - 0.85 bar
or lower.

— Close shut-off valve -B-.
— Detach compressed air hose -6-.

— Observe pressure gauge. The pointer on the pressure gauge
must remain stationary at - 0.85 bar or lower. The vacuum level
in the cooling system is then sufficient for subsequent filling.

Note:

¢ Check cooling system for leaks if the vacuum is not main-
tained.

¢ The vacuum generated depends on the pressure in the com-
pressed air system.
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Pump of flushing and filling unit for cooling system - VAS 531
007- must be switched on.

Open cut-off valve -A- slowly.

The vacuum in the cooling system causes distilled water to be
drawn out; the cooling system is then filled. Additionally, the
pump of the flushing and filling unit for cooling system - VAS
531 007- pumps distilled water into the coolant expansion
tank.

After filling, the vacuum in the coolant expansion tank must be
released as follows:

After filling, close cut-off valve -A-.

Disconnect suction-jet pump -2- from valve block -1-.

Plug drain hose -arrow- into plug-in connector. Open cut-off
valve -B- and leave open to release pressure in cooling sys-
tem.

Flushing cooling system with distilled water:

Disconnect breather hose -2- from coolant expansion tank
-1-.

& | N19-11340
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— Connect breather hose -2- of coolant expansion tank to flush-
ing hose -1-.

— Seal connection on coolant expansion tank with plug -3-. Se-
cure plug with a hose clip.

— Close shut-off valve -B-.

— Remove engine cover panel.

Vehicles with variable valve timing:

— Remove air cleaner housing = page 246 .

i

All vehicles (continued): s W/ / "
The cooling system consists of the following coolant circuits: ' '

¢ Cylinder block and cylinder head
¢ Heat exchanger for/heater
¢ Radiator
]

Charge air cooler and water radiator for charge air cooling cir-
cuit

Note:

¢ In the following procedure, the 4 coolant circuits are flushed
by clamping the breather'hoses 'shut alternately.

¢ This procedure must be carried out twice with distilled water
and then twice with coolant.

4 The values given in litres are mean values and may differ de-
pending on the vehicle equipment. The amount can be read
off the scale on the container.

¢ The change in colour at connection 1 in the sight glass is used
to determine the flush volume. The colour at connections 1
and 2 does not become the same until after the second flush-
ing cycle.

4 Once the change in colour is visible in the sight glass the next
coolant circuit is flushed.

1. Flushing cylinder block and cylinder head with distilled water:
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A non-return valve -1- is fitted in the breather hose of the charge
air cooler. The hose must therefore be clamped shut at the posi-
tions shown.

— Clamp breather hoses shut at positions shown.

— Open cut-off valve -A- on valve block. Distilled water is now
pumped through the engine.

— Observe sight glass: once coolant begins to discolour, close
cut-off valve -A-.

* Required amount of distilled water: approx. 2 to 3 litres

N

. Flushing heat exchanger for heater with distilled water:
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Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not
Clamp breather hoses shut at positions shown.
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Observe sight glass: once coolant begins to discolour, close
cut-off valve -A-.

Required amount of distilled water: approx. 2 litres

. Flushing radiator with distilled water:
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— Clamp breather hoses shut at positions shown.

— Open cut-off valve -A- on valve block. Distilled water is now
pumped through the engine.

— Observe sight glass: once coolant begins to discolour, close
cut-off valve -A-.

* Required amount of distilled water: approx. 2 litres

4. Flushing charge air cooler and water radiator for charge air
cooling circuit with distilled water:
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pumpe

— Observe sight glass: once coolant begins to discolour, close
cut-off valve -A-.

* Required amount of distilled water: approx. 2 litres

Repeat flushing cycles 1 to 4 but pump only approx. 1 litre of dis-
tilled water through = page 169 . Then flush cooling system with
coolant.

Flushing cooling system with coolant Q J)

— Connect suction hose -A- to container -2- for coolant.

MN19-11343
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1. Flushing cylinder block and cylinder head with coolant:

Protected by copy#
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— Clamp breather hoses shut at positions shown.

— Open cut-off valve -A- on valve block. Coolant is now pumped
through the engine.

— Observe sight glass: once emerging coolant becomes visible
in sight glass, close cut-off valve -A-.

* Required amount of coolant: approx. 2 to 3 litres

N

. Flushing heat exchanger for heater with coolant:
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. Flushing radiator with coolant:
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— Clamp breather hoses shut at positions shown.

— Open cut-off valve -A- on valve block. Coolant is now pumped
through the engine.

— Observe sight glass: once emerging coolant becomes visible
in sight glass, close cut-off valve -A-.

* Required amount of coolant: approx. 2 litres

4. Flushing charge air cooler and water radiator for charge air
cooling circuit with coolant:
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— Clamp breather hoses shut at positions shown.

— Open cut-off valve -A- on valve block. Coolant is now pumped
through the engine.

— Observe sight glass: once emerging coolant becomes visible
in sight glass, close cut-off valve -A-.

* Required amount of coolant: approx. 2 litres

Repeat flushing cycles 1 to 4 but pump only approx. 1 litre of
coolant through = page 174 . The flushing procedure is then
complete.

— Switch pump off after flushing procedure.
— Remove all hose clamps.
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Disconnecting flushing and filling unit for cooling system - VAS
531 007-:

— Open cut-off valve -B- and leave open to release pressure in
cooling system.

— Remove plug -3- from coolant expansion tank and reconnect
breather hose -2-.

— Seal flushing hose -1- with plug.

— Remove valve block -1- and test adapter - VAS 691 005/5-
-2-.

Protected by copyright. Copying for private or com
permitted unless authorised by AUDI AG. AUDI AG (f

with respect to the correctness of information in th

— The coolant level should approximately reach the »seam«
-arrow-.

— Extract or top up coolant if necessary.

Extracting coolant:
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Note:

¢ Extraction adapter > ltem 14 (page 164) is used to extract
coolant.

— Detach suction hose -5- from container -2-.

— Plug extraction adapter -12- into plug-in connector of suction

hose -5-.

— Switch pump -7- on and open cut-off valves -A- and -B- on
valve block -8-.

Extract excess coolant with extraction adapter -12-.
Close cut-off valves on valve block and switch pump off.

Bleeding cooling system:

Set temperature to “HI”.

Switch off air conditioner compressor (press button).
LED in button should not light up.

Connect = Vehicle diagnostic tester.

Select mode and then [Start_diagnosis].
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Choose [Select _own. test] tab and select following options
one after the other:

Drive train

[Select engine code and engine]

[01 - Self-diagnosis compatible systems|

[01 - Engine.electronics|

[01 - Engine electronics, functions|

* & & 6 o o

[01 - Coolant circuit charge]

— Follow instructions shown on = Vehicle diagnostic tester.
— Allow engine to cool down.
— Check coolant level and frost protection.

— If frost protection is not sufficient, extract coolant from coolant
expansion tank. Top up coolant additive until correct frost pro-
tection is achieved.

— After topping up coolant additive, always allow the engine to
run at increased speed for approx. 2 minutes then check frost
protection again.

» The mixture must guarantee frost protection down to at least
-25 °C (in countries with arctic climate: down to -36 °C). The
amount of antifreeze should only be increased if greater frost
protection is required in very cold climates. This must only be
down to -48 °C, however, as otherwise the cooling efficiency
of the coolant is impaired.

¢ The coolant level should reach the seam -arrow- when the en-
gine is warm.

¢ The coolant level should be about 5 mm above the MAX mark
-arrow- when the engine is cold.

Note:

¢ The increased coolant level is necessary as the coolant level
can drop during the bleeding process.

min V'

N19-11213

Cleaning flushing and filling unit for cooling system - VAS 531
007-:
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Note:

¢

Discolouration may occur if coolant is allowed to remain in the
sight glass forlong'periods:“The'sight glass must therefore be
flushed with distilled water after the flushing procedure.

If the sight glass'is discoloured it must be cleaned with a nylon
brush.

Use cleaning adapter = Item 13 (page 164) to flush.

Connect suction hose -5-to container -1- for distilled water.

Fit flushing hose -10- onto cleaning adapter -9-. Fit cleaning
adapter -9-/onto-plug-in connector -B=‘on valve block'-8-!

Open cut-off valves -A- and -B- on valve block -8-.

Switch pump -7- on and pump distilled water through hoses
until coolant in sight glass -6- has been flushed out.

Switch pump off and close cut-off valves.

Remove cleaning adapter and seal flushing hose with plug
again.
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1.8

Note:

Flushing cooling system - quick refer-
ence guide

¢ The quick reference guide lists the main steps in the proce-
dure. It can be printed out and the steps checked off during
the procedure. A detailed description of the procedure can be
found in > “1.7 Flushing cooling system”, page 161 .

Step

Operation

Flush volume

1

Draining coolant

2 Fill cooling system with distilled water. -

3 Connect breather hose of coolant expansion tank to flushing and filling unit for
cooling system .

4 Clamp off hoses for charge air cooler -1-, breather hose for radiator -2- and breather | 3 litres of distilled
hose for heat exchanger for heater -4-, and flush cooling system. water

5 Clamp off hoses for charge air cooler -1-, breather hose for radiator -2- and breather |2 litres of distilled
hose for cylinder head -3-, and flush cooling system. water

6 Clamp off hoses for charge air cooler -1-, breather hose for cylinder head -3- and |2 litres of distilled
breather hose for heat exchanger for heater -4-, and flush cooling system. water

7 Clamp off breather hose for radiator -2-, breather hose for cylinder head -3- and |2 litres of distilled
breather hose for heat exchanger for heater -4-, and flush cooling system. water
Repeat steps 4, 5, 6 and 7 but only pump through 1 litre of distilled water each time. | 1 litre of distilled

water each time

8 Clamp off hoses for charge air cooler -1-, breather hose for radiator -2- and breather |3 litres of coolant
hose for heat exchanger for heater -4-, and flush cooling system.

9 Clamp off hoses for charge air cooler -1-, breather hose for radiator -2- and breather |2 litres of coolant
hose for cylinder head -3-, and flush cooling system.

10 |Clamp off hoses for charge air cooler -1-, breather hose for cylinder head -3- and |2 litres of coolant
breather hose for heat exchanger for heater -4-, and flush cooling system.

11 Clamp off breather hose for radiator -2-, breather hose for cylinder head -3- and |2 litres of coolant
breather hose for heat exchanger for heater -4-, and flush cooling system.
Repeat steps 8, 9, 10 and 11 but only pump through 1 litre of coolant each time. |1 litre of coolant

each time

12 Remove all hose clamps. -

16  [Disconnectflushing.and filling unit.for cooling system and close coolant expansion|---
tank.

17  |Bleed cooling system using vehicle diagnostic tester.

18 |Check frost protection and coolant level. -—-

Clamp positions
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1 - Hoses for charge air cooler [

2 - Breather hose for radiator

3 - Breather hose for cylinder
head

4 - Breather hose for heat ex-
changer for heater

Protected by copyright. Copying for prig®
permitted unless authorised by AUDI AJft=S
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2 Coolant pump/thermostat assembly

> “2.1 Exploded view - coolant pump/thermostat”, page 184

> “2.2 Exploded.view -_electric coolant pump”, page 186

= “2.3 Exploded view - coolant temperature senders”,
page 187

> “2.5 Removing"and‘ifstallifig coolant pump”, page 191

= “2.6 Removing and installing thermostat”, page 192

= “2.7 Removing and installing coolant valve for cylinder head
N489/”¢page 194

> “2.8'Checking thermostat”, ‘page 194

> “2.9 Removing and installing coolant temperature sender G62
”, page 194

= “2.4 Removing and installing electric coolant pump”,
page 187

2.1 Exploded view - coolant pump/thermostat

1 - O-rings
O Renew after removing
O Lubricate with coolant

2 - Connection

3 - O-ring
QO Renew after removing
Q Lubricate with coolant

4 - Coolant pipe (bottom front)

O Removing and installing
= page 199

5 - Seal
O Renew after removing
6 - O-ring
U Renew after removing
Q Lubricate with coolant

7 - Coolant pump

U Removing and installing
= page 191

8 - O-rings
O Renew after removing
U Lubricate with coolant
9 - Bolt
Q0 8Nm

10 - Coolant valve for cylinder
head - N489-

U Removing and installing

=> page 194
11 - Bolt
QO Renew after removing
Q 20 Nm +45°
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12 - Retaining clip

U.~Check-thatit-is. securely seated
13 - Retaining/clip

@ Check that it is.securely seated
14 - O-ring

O, . Renew. after.removing

Q. Lubricate with coolant

15 - Seal
QO Renew after removing

16 - Bolt
Q 20 Nm

17 - Thermostat housing

18 - O-ring
QO Renew after removing
U Lubricate with coolant

19 - Thermostat
U4 Removing and installing = page 192

20 - Bolt
O 20 Nm

21 - Connection
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2.2 Exploded view - electric coolant pump

1 - Charge air cooling pump -
V188-

0 Removing and installing
= page 187

2 - Coolant hose
3 - Coolant hose
4 - Bolt

Q 40 Nm
5 - Bolt

Q 40 Nm

6 - Auxiliary pump for heating -
V488-

Q0 Removing and installing
= page 189

7 - Coolant hose
8 - Coolant hose

9 - Bracket

Q For auxiliary pump for
heating - V488-

10 - Clips
11 - Bolt
Q 40 Nm

12 - Bracket

Q For charge air cooling
pump - V188-

13 - Clips

£19-11591
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2.3 Exploded view - coolant temperature senders

1 - Coolant temperature send-
er - G62-

U Removing and installing
= page 194
2 - Spacer ring
O Renew if damaged
3 - O-ring
QO Renew after removing
4 Lubricate with coolant

4 - Centre hex stud
O 8Nm

1

24 Protecﬁgm6wﬁréggtn(&)i)ﬁig.%‘mr?QVéi&&if%neg&iémurposes, in part or in whole, is not

permiﬁeﬁ,ﬁbless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability
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>“2.4.1 Remoeinq and install(fnq charge air cooiinq pump V188 e

’, page 187

= “2.4.2 Removing and installing auxiliary pump for heating V488
”, page 189

2.4.1 Removing and installing charge air cool-
ing pump - V188-

Special tools and workshop equipment required
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¢ Hose clamps up to 25 mm - 3094-
3094

Wiio-11130

¢ Hose clip pliers - VAS 6362-
VAS 6362

WO0-11227

Removing

— Remove noise insulation = General body repairs, exterior;
Rep. gr. 66 ; Noise insulation; Removing and installing noise
insulation .

— Torelieve residual pressure in cooling system: Cover filler cap
-1- on coolant expansion tank with a cloth and carefully open
briefly and close again.
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— Unplug electrical connector -3-.

B Note

Place a cloth underneath fto catch escaping coolant.

— Clamp off coolant hoses with hose clamps up to 25 mm -
3094- .

— Release hose clips -2- and disconnect coolant hoses.

— Detach charge air cooling pump - V188- -item 1- from mount-
ing -4-.

Installing

Installation is carried out in reverse order; note the following:

B Note

Secure all hase connections with correct type of hose clips (as
original equipment) = Electronic parts catalogue .

Nl ol = A19-11585

A Caution

Risk of damage fo engine if cooling system is insufficiently fil-
led/bled.

¢ After it is filled, the cooling system must be bled with the
= Vehicle diagnostic tester.

B Note

Do not reuse coolant.

— Bleed cooling system = page 152 .
Tightening torques
¢ = “2.2 Exploded view - electric coolant pump”, page 186

¢ = General body repairs, exterior; Rep. gr. 66 ; Noise insula-
tion; Exploded view - noise insulation

24.2 Removing and installing auxiliary pump
for heating - V488-

Special tools and workshop equipment required
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¢ Hose clamps up to 25 mm - 3094-

¢ Hose clip pliers - VAS 6362-

Removing
« Engine cold.

— Torelieve residual pressure in cooling system: Cover filler cap
-1- on coolant expansion tank with a cloth and carefully open
briefly and close again.

— Remove noise insulation = General body repairs, exterior;
Rep. gr. 66 ; Noise insulation; Removing and installing noise
insulation .

3094
VAS 6362
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— Unplug electrical connector -3-.

E Note

Place a cloth underneath fto catch escaping coolant.

— Clamp off coolant hoses with hose clamps up to 25 mm -
3094- .

— Release hose clips -4- and disconnect coolant hoses.

— Detach auxiliary pump for heating - V488- -item 2- from mount-
ing -1-.

Installing
Installation is carried out in reverse order; note the following:

E Note

Secure all hose connections with correct type of hose clips (as
original equipment) = Electronic parts catalogue .

" [&1o-115886

=TS

A Caution

Risk of damage to engine if cooling system is insufficiently fil-
led/bled.

¢ After it is filled, the cooling system must be bled with the
= Vehicle diagnostic tester.

E Note

Do not reuse coolant.

— Bleed cooling'system=,page«1562~
Tightening torques

¢ = General body:-repairs, exterior;:Rep. gr. 66 ; Noise insula-
tion; Exploded view - noise insulation

25 Removing and installing coolant pump

Removing

— Drain coolant
= “1.3 Draining and filling cooling system without electric vac-
uum pump VAS 6096/2 ”, page 145 .

— Remove toothed belt = page 77 .
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— Unplug electrical connector -2- and move wiring clear.

— Remove bolts -arrows- and detach coolant pump -1-.
Installing

Installation is carried out in reverse order; note the following:

A Caution

Do NOT pull the modulating mechanism of the coolant purmp
with your hand fo check its function.

This can cause damage within the coolant pump, resulting in
an insufficient coolant supply fo the engine.

* Do not hold or carry the coolant pump by the connector or
modulating mechanism.

* Do not operate the modulating mechanism.

* Renew O-rings.

— Clean and smoothen sealing surfaces for O-rings.
— Lubricate O-rings with coolant.

— Install toothed belt (adjust valve timing) = page 81 .

A Caution

Risk of damage fo engine if cooling system is insufficiently fil-
led/bled.

¢ After it is filled, the cooling system must be bled with the
= Veehicle diagnostic tester.

— Fill and bleed coolant circuit = page 148 .
Tightening torques

¢ - “2.1 Exploded view - coolant pump/thermostat”’, page 184

2.6 Removing and installing thermostat

Special tools and workshop equipment required
¢ Hook - 3438-

Removing
— Drain coolant = page 147 .
— Remove air cleaner housing = page 246,

—

b b
PN

_ Bk
=

3438

Wiio-11320
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— Remove bolts -arrows-.
— Release screw-type clip -2- and detach air pipe -1-.

— Remove throttle valve module - J338- = page 249 .

Release catch from left side using hook - 3438- -arrow B-.

Detach thermostat.

Installing

Installation is carried out in reverse order; note the following:

'], Note

Renew O-ring after removal.

— Clean andismoothen sealing.surface for O-ring.
— Lubricate O-ring with coolant.

— Fit thermostat -2- in thermostat housing -1-.
» Retaining lugs must engage in guides -arrows-.

— Install throttle valve module - J338- = page 249 .

AZ21-11045

Turn connection -1- in direction of -arrow A- and disconnect.

A Caution

Risk of damage fo engine if cooling system is insufficiently fil-
led/bled.

¢ After it is filled, the cooling system must be bled with the
= Vehicle diagnostic tester.

C n A19-11578

'], Note

Do not reuse coolant.

— Fill and bleed coolant circuit = page 148 .
Tightening torques
¢ - “2.1 Exploded view - coolant pump/thermostat”, page 184

¢ - “2.1 Exploded view - charge air system”, page 225

¢ - “3.1 Exploded view - air cleaner housing”, page 245
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2.7 Removing and installing coolant valve
for cylinder head - N489-

Removing
« Engine cold.

— Torelieve residual pressure in cooling system: Cover filler cap
-1- on coolant expansion tank with a cloth and carefully open
briefly and close again.

— Remove toothed belt cover (top) = page 75 .

— Unplug electrical connector -2- and move wiring clear.

— Remove bolt -3- and detach coolant valve for cylinder head -
N489- -item 1-.

Installing
Installation is carried out in reverse order; note the following:

'], Note

Renew O-rings after removing.

— Install toothed belt cover (top) = page 75 .

— Bleed cooling system = page 152 .

Tightening torques

¢ = “2.1 Exploded view - coolant pump/thermostat”, page 184

2.8 Checking thermostat

— Remove thermostat and heat it in a water bath.

Starts to open Fully open Opening travel
87 +2°C approx. 102 °ch at least 9 mm

* 1) Cannot be tested.

29 Removing and installing coolant temper-
ature sender - G62-

Removing
* Engine cold.
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— Torelieve residual pressure in cooling system: Cover filler cap
-1- on coolant expansion tank with a cloth and carefully open
briefly and close again.

— Remove air cleaner housing = page 246 .

— Remove bolts -arrows-.

— Release screw-type clip -2- and detach air pipe -1-.

— Unplug electrical connector -1-.

— Unscrew centre hex stud -2- and pull off coolant temperature
sender - G62- .

‘ Note

If an O-ring or spacer ring remains lodged in cylinder head, lift it
out with a piece of wire.

Installing
Installation is carried out in reverse order; note the following:

[ ]
‘ Note

¢ Renew O-rings after removing.

¢ Renew spacer ring if damaged.

— Bleed cooling system = page 152 .
Tightening torques

¢ = “2.3 Exploded view - coolant temperature senders”,
page:.187

¢ > “2.1 Exploded view - charge air system”, page 225

¢ =,°3.1 Expleded view.-air cleaner housing”’, page 245

S 5
A19-11584 |

L=
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3 Coolant pipes

= “3.1 Exploded view - coolant pipes”, page 196

= “3.2 Removing and installing coolant pipes”, page 197

3.1 Exploded view - coolant pipes

1 | Note

The arrow markings on coolant pijpes and on ends of hoses must align.

1 - Coolant pipe (front left)

Q0 Removingrandinstalling
= page 200

2 - Bolt
Q 10 Nm
3 - Coolant pipes (top)

Q0 Removing and installing
=> page 197

4 - Bolt
0 10 Nm

5 - Centre hex stud
Q 23 Nm
6 - Coolant pipe (rear right)

Q0 Removing and installing
= page 205

7 - O-ring
U Renew after removing
O Lubricate with coolant
8 - Bolt
0 10 Nm
9 - Coolant pipe (rear)

O Removing and installing
= page 203

10 - Nut

0 10 Nm
11 - Bolt

0 8Nm
12 - Bolt

0 8Nm
13 - Bolt

0 8Nm

14 - Coolant pipe (left-side)

15

Q0 Removing and installing = page 201

15 - Nut
d 8Nm
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16 - Bolt
0 10 Nm

3.2 Removing and installing coolant pipes

= “3.2.1 Removing and installing coolant pipes (top)”, page 197

= “3.2.2 Removing and installing coolant pipe (bottom front)”,
page 199

= “3.2.3 Removing and installing coolant pipe (front left)”,
page 200

= “3.2.4 Removing and installing coolant pipe (left-side)”,
page 201

= “3.2.5 Removing and installing coolant pipe (rear)”, page 203

> “3.2.6 Removing and installing coolant pipe (rear right)”,
page 205

3.2.1 Removing and installing coolant pipes
(top)

Special tools and workshop equipment required

¢ Hose clip pliers - VAS 6340-

VAS 6340
4 Hose clip pliers - VAS 6362-

VAS 6362
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Removing
— Remove engine cover panel = page 39 .

— Drain coolant
= “1.3 Draining and filling cooling system without electric vac-
uum pump VAS 6096/2 7, page 145 .

— Release hose clips -2, 3- and disconnect coolant hoses.

— Unclip bracket -1- with fuel hoses.
— Remove bolts -arrows-.

— Lift retaining clip -2- and press coolant connection to side.
— Release hose clips -arrows- and disconnect coolant hoses.
— Remove bolt -1-:
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— Remove bolt -1-.

— Release hose clips -arrows- and disconnect coolant hoses.
— Detach coolant pipes (top).

Installing

Installation is carried out in reverse order; note the following:

2 | Note

Secure all hose connections with correct type of hose clips (as
original equipment) = Electronic parts catalogue .

— Connect coolant connection with plug-in connector
= page 208 .

A Caution

Risk of damage fo engine if cooling system is insufficiently fil-
led/bled.

¢ After it is filled, the cooling systen must be bled with the
= Vehicle diagnostic tester.

? | Note

Do not reuse coolant.

— Fill and bleed coolant circuit = page 148 .

— Install engine cover panel = page 39 ,
Tightening torques

¢ = “3.1 Exploded view - coolant pipes”, page 196

3.2.2 Removing and installing coolant pipe
(bottom front)

Special tools and workshop equipment required
¢ Hose clip pliers - VAS 6362-

Removing
— Remove oil filter housing = page 133 .
— Remove throttle valve module - J338- = page 249 .

VAS 6362

WOn-11227

3. Coolant pipes 1 99




Audi A1 2011 > , Audi A1 Sportback 2012 >
4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

— Lift retaining clip -4- and disconnect coolant hose.
— Remove bolts -arrows-.

— Pull off securing clip -2-, disconnect thermostat housing -3-
from coolant pipe (bottom front) -1- and detach.

— Release hose clip -1- and disconnect coolant hose.
— Remove bolt -4-.

— Detach and remove coolant pipe (bottom front) -3-, taking care
not to damage vacuum line -2-.

Installing

Installation is carried out in reverse order; note the following:

q
2 | Note

¢ Renew gaskets and O-rings after removal.

& Secure all hose connections with correct type of hose cljps (as
original equipment) = Electronic parts catalogue .

— Clean and smoothen sealing surfaces for seals and O-rings.

— Lubricate seals and O-rings with coolant.

— Install throttle valve module - J338- > page 249 .

— Install oil filter housing = page 133 .

— Connect coolant hose with plug-in connector = page 208 .

A Caution

Risk-of damage*to.engine if cooling system is insufficiently fil-
led/bled.

¢ Afier it is'filled, the cooling system must be bled with the
= Veehicle diagnostic tester.

? | Note

Do not reuse coolant.

— Fill and bleed coolant circuit > page 148 .
Tightening torques
¢ - “2.1 Exploded view - coolant pump/thermostat”, page 184

3.23 Removing and installing coolant pipe
(front left)

Special tools and workshop equipment required
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¢ Hose clip pliers - VAS 6362-

Removing

— Remove engine cover panel = page 39 .

— Remove radiator cowl = page 211 .

— Lift retaining clip -1- and detach connection for coolant.

— Remove bolt -2-.

— Release hose clips -arrows- and disconnect coolant hoses.
— Detach coolant pipe (front left).

Installing

Installation is carried out in reverse order; note the following:

'], Note

Secure all hose connections with correct type of hose clijps (as
original equipment) = Electronic parts catalogue .

— Install radiator cowl = page 211 .

VAS 6362

WO0-11227

L]
el |

;
|

L T

A Caution

Risk of damage fo engine if cooling system is insufficiently fil-
led/bled.

¢ After it is filled, the cooling system must be bled with the
= Vehicle diagnostic tester.

'], Note

Do not reuse coolant.

— ~FillFand bleed coolant'circuit = page 148 .

= Install engine cover panel = page 39 .
Tightening:-torques

¢ = “3.1 Exploded view - coolant pipes”, page 196

3.24 Removing and installing coolant pipe
(left-side)

Special tools and workshop equipment required
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¢ Hose clip pliers - VAS 6340-
VAS 6340

Wioo-11220

Removing
— Remove air cleaner housing = page 246 .

— Drain coolant
= “1.3 Draining and filling cooling system without electric vac-
uum pump VAS 6096/2 ”, page 145 .

— Remove bolts -arrows-.

— Release screw-type clip -2- and detach air pipe -1-.

'], Note

AZ21-11045

Disregard -item 3-.
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— Move electrical wiring harness -1- clear.
— Remove nut -2- and bolt -3-.

— Detach coolant hoses from coolant pipe (left-side) and remove
coolant pipe.

Installing

Installation is carried out in reverse order; note the following:

@ | Note

Secure all hose connections with correct type of hose clips (as
original equipment) = Electronic parts catalogue .

A Caution

Risk of damage to engine if cooling system is insufficiently fil-
led/bled.

¢ After itis filled, the cooling system must be bled with the
= Vehicle diagnostic tester.

2 | Note

Do not reuse coolant.

— Fill and bleed coolant circuit > page 148 .
Tightening torques
¢ - “3.1 Exploded view - coolant pipes”, page 196

¢ - “2.1 Exploded view - charge air system”, page 225

¢ - “3.1 Exploded view - air cleaner housing”, page 245

3.25 Removing and installing coolant pipe
(rear)

Special tools and workshop equipment required

¢ Coolant collecting system - VAS 5014- or drip tray for work-
shop hoist - VAS 6208- VAS 6208

Wiin-11209

3. Coolant pipes 203



Audi A1 2011 >, Audi A1 Sportback 2012 >

4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

¢ Hose clip pliers - VAS 6340-

¢ Hose clip pliers - VAS 6362-

Removing

Drain coolant
= “1.3 Draining and filling cooling system without electric vac-
uum pump VAS 6096/2 7, page 145 .

Remove air cleaner housing = page 246 .

Remove bolts -arrows-.

Release screw-type clip -2- and detach air pipe -1-.

2 | Note

Disregard -ifem 3-.

Remove wheel housing liner (frontright)'= General body re-
pairs, exterior;/Rep. gr. 66/; Wheel housing liners; Exploded
view - wheel housing liner (front)".

Remove bolts -arrows-.and detach heat shield for drive shaft
(right-side).

VAS 6340
VAS 6362

] MN34-11359
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— Release hose clips -arrows- and disconnect coolant hoses.
— Remove bolts -1- and nut -2- and take off rear coolant pipe.
Installing

Installation is carried out in reverse order; note the following:

? | Note

Secure all hose connections with correct type of hose clijps (as
original equipment) = Electronic parts catalogue .

— Install heat shield for drive shaft = Running gear, axles, steer-
ing; Rep. gr. 40 ; Drive shaft; Removing and installing heat
shield for drive shaft .

A Caution

Risk of damage to engine if cooling system is insufficiently fil-
led/bled.

¢ After it is filled, the cooling system must be bled with the
= Vehicle diagnostic tester.

2 | Note

Do not reuse coolant.

— Filkand bleed coolant circuit =ypage’ 148 /
Tightening torques
¢ - “3.1 Exploded view - coolant pipes”, page 196

= “2.1 Exploded view - charge air system”, page 225

¢
¢ - “3.1 Exploded view - air cleaner housing”, page 245
*

= General body repairs, exterior; Rep. gr. 66 ; Wheel housing
liners; Exploded view - wheel housing liner (front)

3.2.6 Removing and installing coolant pipe
(rear right)

Special tools and workshop equipment required
4 Hose clip pliers - VAS 6362-

VAS 6362

WiO0-11227
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Removing
[
@ | Note

Reinstall heat insulation sleeves in the same locations when in-
stalling.

— Remove emission control module = page 303 .

— Release'hoseclipi-1="and disconnect coolant hose.

— | Remove centre hex stud -2- and bolt -3- and take off coolant
pipe (rear right).

Installing

Installation is carried outin reverse-order; note the following:

[ ]
2 | Note

& Renew O-ring after removal.

¢ Secure all hose connections with correct type of hose cljps (as
original equipment) = Electronic parts catalogue .

— Install emission control module = page 303 .

A Caution

Risk of damage to engine if cooling system is insufficiently fil-
led/bled.

¢ After it is filled, the cooling system must be bled with the
= Vehicle diagnostic tester.

? | Note

Do not reuse coolant.

— Fill and bleed coolant circuit = page 148 .
Tightening torques
¢ = “3.1 Exploded view - coolant pipes”, page 196
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4 Radiators/radiator fan

= “4.1 Exploded view - radiators/radiator fan”, page 207

= “4.2 Removing and installing radiator”, page 209

= “4.3 Removing and installing radiator cow!”, page 211

= “4.4 Removing and installing radiator fans”, page 213

4.1 Exploded view - radiators/radiator fan

Radiator

1 - Coolant hoses

Q For coolant circuit for
charge air cooler

2 - Air duct

3 - Water radiator for charge air
cooling circuit

Q Radiator and water radi-
ator for charge air cool-
ing circuit are removed
together

U4 Removing and installing
> “4.2 Removing and in-
stalling radiator”,

page 209
4 - Coolant hose (bottom)

5 - O-ring

QO Renew if damaged

Q Lubricate with coolant
6 - Coolant hose (top)

7 - Coolant hose

Q To coolant expansion
tank

8 - O-ring
Q Renew if damaged
QO Lubricate:with-coolant

9 - Radiator

Q" \Removing and installing
=>Ppage 209

10 - Air duct
11 - Air duct
12 - Bolt

A19-1212]

4 Tightening torque = Heating, air conditioning; Rep. gr. 87 ; Refrigerant circuit; Exploded view - con-

denser
13 - Condenser

QO Removing and installing = Heating, air conditioning; Rep. gr. 87 ; Refrigerant circuit; Removing and

installing condenser
14 - Bolt

Q Tightening torque = Heating, air conditioning; Rep. gr. 87 ; Refrigerant circuit; Exploded view - con-

denser

4. Radiators/radiator fan 207
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15 - Bolt
d 5Nm

16 - Rubber, mounting
Q For radiator
17 - Air duct

18 - Rubber bush
Q For water radiator for charge air cooling circuit

Connecting coolant hose with plug-in connector
+ If damaged, renew retaining clip -4-.

— If damaged, renew O-ring. To do so, remove O-ring -2- from
plug-in connector -3- using a suitable tool (do not use a sharp
tool). Take care not to damage the plug-in connector or the
surface on which the O-ring is seated.

— Lightly lubricate new O-ring with coolant and fit O-ring in cool-
ant hose.

— Press coolant hose onto connection -1- until it engages audi-
bly.

— Press coolant hose in again and then pull to check that plug-
in connector is correctly engaged.

Radiator cowl and radiator fan

A19-12078
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1-Pin
Q For spreader clip
2 - Air flow ring
QO Depending on version

3 - Radiator fan - V7-

Q  With radiator fan control
unit - J293-

U Removing and installing
= page 213

4 - Radiator cowl

0 Removing and installing
= page 211

5 - Air flow flap
6 - Clip
Q For coolant hose
7 - Bracket
Q For electrical connector

8 - Bolt
Q 1.5Nm

8 7

4.2 Removing and installing radiator

'], Note

Radiator and water radiator for charge air cooling circuit must be
removed and installed together.
Removing

— Drain coolant
= “1.3 Draining and filling cooling system without electric vac-
uum pump VAS6096/2”, pade 145"

— Remove radiator cowl = page 211 .

— Remove bumper cover >=General bodyrepairs, exterior; Rep.
gr. 63 ; Bumper (front); Removing and installing bumper cov-
er.
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- Release fasteners and detach air ducts -1 and 2-.

— Lift retaining clip -arrow- and disconnect coolant hose (top left)
from radiator.

— Remove bolts -arrows-.
— Swivel top edge of radiator slightly to rear.

— Lift radiator, disengage it from bottom mounting points and
press it to the rear.

Vehicles with air conditioner:

A WARNING

Risk of injury caused by refrigerant.
¢ The air conditioner refrigerant circuit must not be opened.

— Remove bolts -arrows-.

A Caution

Risk of damage fo refrigerant lines and hoses
¢ Do NOT strefch, kink or bend refrigerant lines and hoses.

— Move condenser to front and place in lock carrier, then secure
with cable ties to prevent from dropping.

{ i

A19-10274
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All vehicles (continued):

— Release fasteners at water radiator for charge air cooling cir-
cuit -1- -arrows A-.

— Pull water radiator for charge air cooling circuit off radiator
-2- -arrow B- and disengage -arrow C-.

— Remove both radiators.
Installing
Installation is carried out in reverse order; note the following:

B Note

Ifthere/are slight impressions on the fins, refer to = page 9.

— “Vehicles with,air.conditioning: Install condenser = Heating, air
conditioning; Rep. gr. 87 ; Refrigerant circuit; Removing and
installing condenser .

— Install'bumper cover (front)’= General body repairs, exterior;
Rep:gr.635:Bumpers(front); Exploded view bumper cover .

-viinstalb radiator«cowl == page 211
— Connect coolant hose with plug-in connector = page 208 .

A19-11178

A Caution

Risk of damage fo engine if cooling system is insufficiently fil-
led/bled.

¢ After it is filled, the cooling system must be bled with the
> Vehicle diagnostic tester.

B Note

Do not reuse coolant.

— Fill and bleed coolant circuit = page 148 .
Tightening torques
¢ - “4.1 Exploded view - radiators/radiator fan”, page 207

4.3 Removing and installing radiator cowl

Special tools and workshop equipment required

¢ Coolant collecting system - VAS 5014- or drip tray for work-
shop hoist - VAS 6208-

VAS 6208

Wiin-11209
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Removing

— Remove noise’insulation = General body repairs, exterior;
Repigr. 66<<Noise insulation; Removing and installing noise
insulation .

— Unscrew bolt -2- and release fasteners -arrows A-.

— Detach cover -1- from air duct -arrow B- and remove it.

— Remove bolt -2- and detach air duct -1-.

— Place collector tank from coolant collecting system -VAS
5014- or drip tray for workshop hoist - VAS 6208- underneath.

— Lift retaining clip -arrow-, disconnect coolant hose from radia-
tor (bottom left) and drain off coolant.

A19-12140
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A WARNING

Risk of injury as the radiafor fans may start up automatically.

¢ Unplug electrical connectors before performing work on
radjator cowl.

— Unplug electrical connector -1- for radiator fan at bottom of
radiator cowl.

— Press locking tabs on left and right sides of radiator cowl to-
gether -arrow- and lift radiator cow! off radiator.

Installing
Installation is carried out in reverse order; note the following:

— Connect coolant hose with plug-in connector = page 208 .

A Caution

Risk of damage fo engine if cooling system is insufficiently fil-
led/bled.

¢ After it is filled, the cooling system must be bled with the
= Vehicle diagnostic tester.

7,
A19-11105

? | Note

Do not reuse coolant.

— Fill up with coolant = page 148 .
Tightening torques

¢ = “3.1 Exploded view - air cleaner housing”, page 245

¢ = General body repairs, exterior; Rep. gr. 66 ; Noise insula-
tion; Exploded view - noise insulation

4.4 Removing and installing radiator fans
Removing

— Remove radiator cowl = page 211 .

— Take electrical wiring -1- out of cable guide.

— Unscrew nuts -arrows- and detach radiator fan - V7- .
Installing

Installation is carried out in reverse order; note the following:
— Install radiator cowl = page 211 .

Tightening torques

¢ - “4.1 Exploded view - radiators/radiator fan”, page 207

4. Radiators/radiator fan 21 3
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21 — Turbocharging/supercharqi

1 Turbocharger
= “1.1 Exploded view - turbocharger”, page 214

= “1.2 Removing and installing turbocharger”, page 216

= “1.3 Renewing vacuum unit for turbocharger”, page 221

1.1 Exploded view - turbocharger

1 - Banjo bolt
Q 30Nm

U Tighten banjo bolt using
a commercially availa-
ble open-end spanner
insert and a suitable tor-
que wrench

2 - Seals
1 Renew
3 - Oil supply line
Q Check for obstructions

Q Before installing, fill tur-
bocharger with engine
oil at connection for oil
supply line

4 - Bolt
0 12 Nm

5 - Exhaust gas temperature
sender 1 - G235-

U Exploded view
= page 313

6 - Bolt
0 20 Nm
7 - Bolt
Q 15Nm
8 - Heat shield
9 - Bolt
Q 8Nm
10 - Connection
11 - O-ring
O Renew after removing
12 - Bolt
Q 8Nm
13 - Pulsation damper
14 - O-ring
O*"Renew afterremoving
15 - O-ring
@ Renew after removing

/..
T
I

= NW B mm

,g'l-:.-
3332 3130 29
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16 - Bolt

d 8Nm
17 - Connection
18 - Bracket

Q For electrical wiring
19 - Bolt

Q 15Nm
20 - Heat shield
21 - Circlip

O Renew after removing
22 - Bolt

Q 10.Nm
23 +Vacuum unit

Q. For'turbocharger

4 Renewing = page 221
24 - Turbocharger

Q Adaption must be performed after renewing this component

@ Select|01 - Engine electronics, functions|and perform Guided Function|[01 = Adaption after

replacing positioner]

U4 Removing and installing = page 216

25 - Gasket
QO Renew after removing

26 - Nut
QO Renew after removing

U Tightening torque and sequence = page 216

27 - Bracket

Q For emission control module

28 - Bolt

4 Tightening torque and sequence = page 216

29 - O-ring
O Renew after removing

Q Lubricate lightly with engine oil

30 - Oil return line

31 - Bolt
0 10 Nm

32 - Ribbed bolt
Q 14 Nm

33 - Gasket
O Renew after removing

1. Turbocharger 21 5
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Bracket for emission control module - tightening torque and tight-
ening sequence

— Fit bracket in correct installation position.
— Tighten bolts in stages in the sequence described:

Stage Bolts Tightening torque

1. -1, 2, 3,4- |Screwin by hand until contact is made
2. -2- 20 Nm

3. -1- 40 Nm

4 -3,4- 40 Nm

Turbocharger="tightening-torque and sequence

— Tighten bolts in stages in the sequence described:

Stage Bolts Tightening torque

1. -Arrows- Tighten to 11 Nm in diagonal se-
quence, working from'centre ‘out-
wards

2. -Arrows- Tighten to 22 Nm in diagonal se-
quence, working from centre out-
wards

3. -Arrows- Tighten to 22 Nm in diagonal se-
quence, working from centre out-

wards

» This procedure has been specified
in order to compensate for the set-
tling of the components.

1.2 Removing and installing turbocharger

A Caution

If the turbocharger has suffered mechanical damage (e.g.
damaged compressor wheel), it is not sufficient merely fo fit a
new turbocharger. The following work must be performed in
order fo avoid further damage:

¢ Check air cleaner housing, air filter element and air hoses
for dirt and foreign particles.

¢ Check the entire charge air system (including the charge
air cooler) for foreign matter.

¢ [f foreign matfter is found in the charge air system, clean
all relevant ducts and hoses and renew charge air cooler
if necessary.

Special tools and workshop equipment required
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¢ Hose clip pliers - VAS 6362-

Removing
[
? | Note

Re-install all heat insulation sleeves in the same locations when
installing.

VAS 6362

WO0-11227

A Caution

Risk of malfunctions caused by dirt.
¢ Observe = “3.1 Rules for cleanliness”, page 5.

— Remove engine cover panel = page 39 .
— Remove emission control module = page 303 .
— Remove air cleaner housing = page 246 .

— Press release tabs on both sides of crankcase breather hose
-1- and disconnect-hose from_connection.

— Move clear vacuum hoses -arrow- at air pipe.

— Unscrew bolt'<3<%urn ‘air-pipe' with ‘connection iclockwise and
detach it from turbocharger,

'., Note

Disregard -item 2-.

— Remove bolts -arrows-.

— Release screw-type clip -2- and detach air pipe -1-.

'], Note

Disregard -item 3-.

A21-11045
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— Remove bolts -arrows- and detach resonator -1-.

— Unplug electrical connectors and move electrical wiring har-
ness clear.

1- For exhaust gas temperature sender 1 - G235-
2 - For position sender for charge pressure positioner - G581-

" Note

Disregard -item 3-.

— Move electrical wiring -1, 3- clear.
— Remove:bolts=arrows--and,press coolant line -2- to left side.

— Unscrew banjo bolt -1-, bolt -2- and union nut -4-.
— Unscrew bolts -3 and 5- and detach oil return line.

LS
ey
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— Remove bolts -1 ... 4- and detach bracket for emission control
module.

— Remove bolts -

Protected by copyright. Copying for private or comme| §
permitted unless authorised by AUDI AG. AUDI AG do{§

with respect to the correctness of information in this

— Detach vacuum hose -2- from vacuum unit of turbocharger.

" Note

Disregard -item 1-.
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— Remove nuts -arrows- and detach turbocharger with exhaust
manifold from cylinder head.

Installing

Installation is carried out in reverse order; note the following:

B Note

& Renew gaskets, seals, O-rings and self-locking nuts after re-
moval.

& Fill turbocharger with engine oil at connection for oil supply
line.

& Hose connections and air pipes/hoses must be free of oil and
grease prior o fitting.

¢ Secure all hose connections with correct type of hose clijps (as
original equipment) = Electronic parts catalogue .

& After installing the turbocharger, allow the engine to idle for
approx. 1 minute without pressing the accelerafor to ensure
that the turbocharger is supplied with oll.

— Electrical connections and routing = Electrical system; Rep.
gr. 97 ; Relay carriers, fuse carriers, electronics boxes; Over-
view of fitting locations - relay carriers, fuse carriers, electron-
ics boxes and = Current flow diagrams, Electrical fault finding
and Fitting locations.

— Install emission control module = page 303 .
— Connect vacuum hose = page 243 .
— Install engine cover panel = page 39 .

A Caution

Risk of damage to engine if cooling system is insufficiently fil-
led/bled.

¢ Only fill and bleed fuel system using > Vehicle diagnostic
fester.

B Note

Do not reuse .coolant.

— Fill up'with-coolant=“page 152 .

Adaption must 'be performed after renewing this component:
— Connect > Vehicle diagnostic tester.

- Select mode and then [Start_diagnosis].

— Choose[Select own test]tab and select following options
one after the other:

Drive train

[Select engine code and engine]

[01 - Self-diagnosis compatible systems|

* & o o

[01 - Engine electronics|
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¢ [01 - Engine.electronics, fuhctions|

¢ |01 - Adaption after replacing positioner]

Tightening torques
¢ - “1.1 Explodedviewr turbochargers-page 214

¢ - “2.1 Explodedvieweccharge airrsystem?,.page 225

¢ = “3.1 Exploded view - air cleaner housing”, page 245

1.3 Renewing vacuum unit for turbocharger
Special tools and workshop equipment required
¢ Hand vacuum pump - VAS 6213-

4 Hose clip pliers - VAS 6362-

¢ Vehicle diagnostic tester
Removing
— Remove engine cover panel = page 39 .

— Press release tabs on both sides of crankcase breather hose
-1- and disconnect hose from connection.

— Move clear vacuum hoses -arrow- at air pipe.
— Loosen hose clip -2- and detach air pipe.

— Unscrew bolt -3-, turn air pipe with connection clockwise and
detach it from turbocharger.

— Remove plenum chamber partition panel > General body re-
pairs, exterior; Rep. gr. 50 ; Bulkhead; Exploded view - plenum
chamber partition panel .

VAS 6213
L]
==
VAS 6362
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— Unplug electrical connector -2- for position sender for charge
pressure positioner - G581- .

— Detach vacuum hose -1- from vacuum unit of turbocharger.
— Remove circlip -4-.
— Remove bolts -3- for vacuum unit.

— Disengage control rod at adjusting lever and detach vacuum
unit with position sender for charge pressure positioner -
G581-.

Installing
[
? | Note

Protected by copyright. Copying for private or commercial

Use new bolts and 2,08 GLSlB M 18, 8PREKT'G. aupt AG does ndf§

- Attach control rod-at-adjusting-lever, position'vacuumcunit and cocu|}
screw in bolts -3- by hand until they make contact.

— Install circlip -4-.

— Plug in electrical connector -2- at position sender for charge
pressure positioner - G581- .

Checking adjustment of vacuum unit
— Use = Vehicle diagnostic tester.

— From the list in [Sel f-diagnosis| under |[Measured values|,

select|Turbine actuator 1 bank 1, position feedback,

raw_voltage|

— Move adjuster ring -1- on hand vacuum pump - VAS 6213- to = VAS 6213
position -A- to select “vacuum”. £ .

MN24-10252
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— Connect hand vacuum pump - VAS 6213- to vacuum unit
-arrow-.

A Caution

Risk of damage to vacuum unit on account of excessive vac-
uum.

¢ Vacuum must NOT exceed -800 mbar.

Adjusting voltage value

— Operate hand vacuum pump - VAS 6213- until a vacuum be-
tween -650 ... -700 mbar is displayed on pressure gauge.

— Slide vacuum unit -arrow- until specification in [Measured
values| display zone is attained.

¢ Specification: 0.75 £ 0.05 V
— Tighten bolts -3- to 10 Nm.

— Move adjuster ring -1- on hand vacuum pump - VAS 6213- to
position -B- to vent vacuum in vacuum unit to ambient pres-
sure.

Performing adaption

— Switch to [Guided Functions| and select[01 - Adaption
after replacing positioner|.

— Perform adaption for turbocharger.

Check voltage value again after adaption.

— Switch to [Self-diagnosis| and in the list under [Measured
values|, select |Turbine actuator 1 bank 1, position

feedback, raw voltage|

’Q A21-10790 |8

M24-10282
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— Move adjuster ring -1- on hand vacuum pump - VAS 6213- to
position -A- to select “vacuum”.

— Operate hand vacuum pump - VAS 6213- until a vacuum be-
tween -650 ... -700 mbar is displayed on pressure gauge.

— Avoltage of 0.75 + 0.05 V should now be shown in the [Meas-
ured values|display zone.

VAS 6213
/_

Voltage value not OK

— Loosen bolts -3-.

— Adjust voltage value again = page 223 .

Voltage value OK

Assembly is performed in reverse sequence; note the following:
— Seal bolts with sealing paint from repair kit.

— Connect vacuum hose = page 243 .

— Install engine cover panel = page 39 .

— Erase all event memories = Vehicle'diagnostic,tester.
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2 Charge air system

= “2.1 Exploded view - charge air system”, page 225

= “2.2 Exploded view - hose connections for charge air system”,

page 227
= “2.3 Removing and installing charge pressure sender G31 ",
page 228
= “2.4 Removing and installing charge air temperature sender”,
page 228
= “2.5 Checking charge air system for leaks”, page 229
2.1 Exploded view - charge air system
1 - Seal
QO Renew after removing
2 - Dowel pin
3 - Bolt

Q Tightening torque
= ltem 3 (page 247)
4 - Gasket
Q Renew after removing

5 - Bolt
Q Tightening torque
= ltem 5 (page 247)
6 - Bracket
Q For intake manifold

7 - Bolt
Q Tightening torque
> ltem 7 (page 247)
8 - Bolt
Q Tightening torque and
sequence = page 248
9 - Dowel pin
10 - Bolt
U Tightening torque
= Item 10 (page 247)
11 - Intake manifold with
charge air cooler

4 Intake manifold and
charge air cooler are
combined as one unit

O Removing and'installing
=>[page 251

12 - Bolt

o5 D425 20 * e

U Tightening torque and sequence = page 248

13 - Charge air temperature, sender after charge air cooler.- G811-
O, Removing and installing = page 228

d 22 Nm

14 - Gasket
QO Renew after removing
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15 - Ball stud
Q For engine cover panel
Q Tightening torque = ltem 15 (page 247)

16 - Charge air temperature sender before charge air cooler - G810-
Q0 Removing and installing = page 228
Q 22 Nm

17 - Hose
Q To charge pressure sender - G31-

18 - Connection
Q For throttle valve module - J338-

19 - Throttle valve module - J338-
Q With throttle valve potentiometer - G69-
O Removing and installing = page 249
20 - O-ring
O Renew after removing
21 - Air pipe
22 - Bolt
a 8 Nm

23 -Bracket
Q. For'throttle valve. module - J338-
24 - Centre hex stud
Q Tightening torque and sequence = page 249

25 - Bolt
QA Tightening torque and sequence = page 249

Charge pressure sender - G31- - tightening torque
— Tighten bolt -2- to 9 Nm.
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2.2 Exploded view - hose connections for
charge air system

@ Note

® Hose connections and air pipes/hoses must be free of oil and
grease prior o fitting.

& Secure all hose connections with correct type of hose clijps (as
original equipment) = Electronic parts catalogue .

¢ The screw sections of used screw-type clips must be sprayed
with rust remover prior to fitting so that the air hoses can be
aftached securely fo the hose connections.

Tightening torque for
1- Hose clip with width -a- = 13 mm: 5.5 Nm
2 - Hose clip with width -b- =9 mm: 3.4 Nm

A21-10348

2. Charge air system 227



Audi A1 2011 > , Audi A1 Sportback 2012 >
4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

2.3 Removing and installing charge pres-
sure sender - G31-

Removing
— Remove engine cover panel = page 39 .
— Unplug electrical.connector=3-.

— Spray hose -1- on charge pressure sender - G31- with suitable
release agent before disconnecting.

A Caution

Irreparable damage fo charge pressure sender can be caused
if the connection breaks off.

’ : = 1o
- [ az1-10784 |}

¢ Carefully disconnect hose from connection, taking care to
keep hose straight.

— Unscrew bolts -2- and remove charge pressure sender- G31-.

[

? | Note
Components may be fitted in different locations depending on
version.
Installing

Installation is carried out in reverse order; note the following:
— Install engine cover panel = page 39 .

Tightening torques

¢ = Fig. ™ Charge pressure sender -G31- - tightening torque™ ,
page 226

24 Removing and installing charge air tem-

perature sender
Removing
— Remove engine cover panel = page 39 .

— Unplug relevant electrical connector -1 or 2-:

1- Charge air temperature sender after charge air cooler -
G811-

2 - Charge air temperature sender before charge air cooler -
G810-

— Unscrew relevant charge air temperature sender.
Installing
Installation is carried out in reverse order; note the following:

— Install engine cover panel = page 39 . O -

Tightening torques
¢ - “2.1 Exploded view - charge air system”, page 225
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25 Checking charge air system for leaks

Water-cooled charge air cooler is integrated in intake manifold

(combined as one part).

Special tools and workshop equipment required
¢ Charge air system tester - V.A.G 1687-

¢ Adapter - V.A.G 1687/11-
¢ Adapter - V.A.G 1687/15-
4 Y-connector - VAS 691 005/1-

¢ Test instrument adapter - VAS 691 005/5-

¢ Turbocharger tester - V.A.G 1397A-

V.A.G 1687

Se
ne:

<0,

Woo-11217

VAS 691 005/5
VAS 691 005/1 _

N26-11322

VAG1397 A
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¢ Hose clip pliers - VAS 6362-

¢ Engine.bung set - VAS 6122-

Preparing adapter - V.A.G 1687/15- :

Shorten adapter - V.A.G 1687/15- to 70 mm.

Order new adapter - V.A.G 1687/15- to be kept in stock as
replacement parts when required.

Procedure
Connecting turbocharger tester - V.A.G 1397A- :

Remove engine cover panel = page 39 .
Fit test adapter - VAS 691 005/5- onto coolant expansion tank.

Fit Y-connector - VAS 691 005/1- onto test adapter - VAS 691
005/5- .

Close valve -1- for connection »C« and open valve -2- for con-
nection »A«.

Attach hose from connection »A« on Y-connector to connec-
tion »ll« on turbocharger tester - V.A.G 1397A- .

Set turbocharger tester - V.A.G 1397A- to switch position
»ll« (relative pressure measurement) and switch iton. The »ll«
must be visible.

VAS 6362

WiO0-11227

VAS 6122
Hit

TRE
H

WO0-11228

S

—VAS 691 005/1

\\\HH_'T‘————1— N2E-11320
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Connecting tester - V.A.G 1687-:

— Move clear vacuum hoses -arrow- at air pipe.

— Loosen hose clips -1, 3- and remove air pipe -2-.

— Detach breather pipe for crankcase breather system -arrow-.

— Seal off connecting piece with a plug -1- from engine bung set
- VAS 6122- . Secure plug with a hose clip -2-.

— Connect adapter - V.A.G 1687/11- with -V.A.G 1687/15- and
-V.A.G 1687/19- to turbocharger.

— Connect pressure hose -1- of charge air system tester - V.A.G
1687- to adapter.

e [ A21-11046
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Prepare charge air system tester - V.A.G 1687- as follows:

Pull pressure control valve -2- upwards, then unscrew com-
pletely and close valves -3~ and -4~

Using a commercially available connhection’piece, connect
charge air system tester--\V.A.G,1687-to.compressed. air,-1::

If there is water in sight glass, remove drain plug -6- and drain
water.

Open valve -3-.

A Caution

Risk of damage if pressure is set foo high.
¢ The pressure must not exceed 0.5 bar.

¢

* o o

L4

Adjust pressure to 0.5 bar via pressure control valve -2-.

Open valve -4- and wait until test system is pressurised. If
necessary, adjust pressure to 0.5 bar again.

Check charge air system for audible leaks or leaks that can be
felt with the hand; apply commercially available leak detection
spray or use ultrasonic tester - V.A.G 1842- .

B Note

A small amount of air escapes through the valves and enfers
the engine and the exhaust gas recirculation cooler. Therefore
it is not possible to perform a pressure retention test.

For operation of ulfrasonic tester -V.A.G 1842-, refer to =
Operating instructions .

Check entire charge air system for leaks:

By listening

By feeling

Using a commercially available leak detection spray
Using ultrasonic tester - V.A.G 1842-

If no leak is found in the charge air system, check water-cooled
charge air cooler for leaks.

Reading off values from turbocharger tester - V.A.G 1397A- :

Pressure must remain set to 0.5 bar.
Observe turbocharger tester for approx. 5 minutes.

The pressure displayed on the turbocharger tester must not
rise.

If pressure displayed on turbocharger tester rises, this means
that compressed air is escaping into the cooling system.

Charge air cooler has a leak, renew intake manifold with
charge air cooler.

If there are no leaks in the charge air cooler, a vacuum may
form when the coolant cools down. A minus sign on the tur-
bocharger tester indicates that a vacuum has formed.

V.A.G 1687

M26-11343
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Cleaning Y-connector - VAS 691 005/1- :

» After the leak test has been completed, the Y-connector - VAS
691 005/1- must be cleaned to remove any water which may
have entered.

- Insert cleaning nozzle -D- in hose from connection -A-on Y . & A
connector . ' ' 1005/5

— Fit test adapter - VAS 691 005/5- onto hose from connection
-B-.

— Fit compressed air hose on connection -C-.

— Open cut-off valves and blow through hose for approx. 15
seconds.

— Release pressure in test circuit by detaching hose coupling
from adapter before removing adapter.

Attaching

Assembly is performed in reverse sequence; note the following:

E Note

Secure all hose connections with correct type of hose clips (as
original equipment) > Electronic parts catalogue .

— Install engine cover panel = page 39 .
Tightening torques
¢ = “2.1 Exploded view - charge air system”, page 225
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23 — Mixture preparation - injection

1 Injection system
= “1.1 Overview of fitting locations - injection system”,
page 234

= “1.2 Overview - fuel system”, page 240

= “1.3 Filling and bleeding fuel system”, page 241

= “1.4 Checking fuel system for leaks”, page 242

1.1 Overview of fitting locations - injection system

Overview of fitting locations - engine compartment

1 - Exhaust flap control unit -
J883-

Q Fitting location
= page 236

2 - Accelerator position sender
- G79- and accelerator position
sender 2 - G185-

Q Fitting location
= page 235
3 - Brake light switch - F-
Q Fitting location
= page 235
4 - Engine control unit - J623-
O Removing and installing
= page 291

5 - Clutch position sender -
G476-

Q For vehicles with man-
ual gearbox

Q Fitting location
= page 235

6 - Charge pressure control
solenoid valve - N75-

7 - Air mass meter -/G70-
O Exploded view.
> pager245

8 - Automatic glow period con-
trol unit~ J179-

Q Fitting location
= page 236

9 - Gearbox neutral position

BZ23-10560

sender - G701-/ reversing light
switch - F4-

Q For vehicles with manual gearbox
Q Fitting location > page 235
10 - Brake servo pressure sensor - G294-
O Sends signals to ABS control unit - J104-
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Fitting location of accelerator position sender - G79- / accelerator
position sender 2 - G185-

¢ |n accelerator pedal module

? | Note

The accelerator position sender - G79- and accelerator position
sender 2 - G185- are infegrated in the accelerator pedal module
and cannot be renewed individually.

Removing and installing = Fuel supply system; Rep. gr. 20 ;
Accelerator mechanism; Removing and installing accelerator
pedal module with accelerator position sender -G79- / -G185-

Fitting location of brake light switch - F-
4 On brake master cylinder
C - Brake light switch - F-

Removing and installing = Brake system; Rep. gr. 47 ; Brake
servo/brake master cylinder; Removing and installing brake light
switch

Fitting location of clutch position sender - G476-
¢ On clutch master cylinder, next to brake servo

Removing and installing = Rep. gr. 30 ; Clutch mechanism; Re-
moving and installing clutch position sender - G476-

Fitting location of gearbox neutral position sender - G701-

¢ At front of manual gearbox -arrow-
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Fitting location of exhaust flap control unit - J883-
* In front exhaust pipe

1- Electrical connector

2 - Exhaust flap control unit - J883-

Removing and installing = page 311

Fitting location of automatic glow period control unit - J179-

¢ -ltem 1- in mounting for fuse holder B - SB- in engine com-
partment (front left) = Current flow diagrams, Electrical fault
finding and Fitting locations.

Overview of fitting locations - engine (view from above)
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1 - Fuel metering valve - N290-

Q Integrated in high-pres-
sure pump

Q Exploded view:
= page 273
2 - Glow plug 1 - Q10-
O Exploded view
= page 331

3 - Coolant valve forcylinder
head - N489-

U Exploded view
=> page 184

4 - Fuel pressure sender -
G247-

O Exploded view
=> page 257
5 - Injector, cylinder 1 - N30-
Q Exploded view
=> page 255
6 - Injector, cylinder 2 - N31-
U0 Exploded view
= page 255

7 - Pressure differential sender
- G505-

Q Exploded view
= page 286

8 - Exhaust gas pressure sen-
sor 1 - G450-

U0 Exploded view
= page 286

9 - Injector, cylinder 3 - N32-

20 19 18 17

11

16

AZI-10855

U Exploded view
> page 255

10 - Position sender for charge pressure positioner - G581-
11 - Injector, cylinder 4 - N33-
Q Exploded view = page 255
12 - Fuel pressure regulating valve - N276-
QO Exploded view = page 257
13 - Glow plug 4 - Q13-
U Exploded view = page 331
14 - Charge pressure sender - G31-
U0 Exploded view = page 225
15 - Charge air temperature sender before charge air cooler - G810-
Q4 Exploded view = page 247
16 - Glow plug 3 - Q12-
Q Exploded view = page 331
17 - Charge air temperature sender after charge air cooler - G811-
Q Exploded view = page 247

18 - Hall sender - G40- (camshaft position sensor)
Q0 Exploded view = page 331
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19 - Glow plug 2 - Q11-
O Exploded view = page 331

20 - Fuel temperature sender - G81-
Q In fuel supply line
Q0 Removing and installing = page 277

Overview of fitting locations - engine (inlet side)

1 - Charge air cooling pump -
V188-

U Exploded view

= page 186 -8
2 - Valve for oil pressure con- : L s
trol - N428- 1 X & I
Q Exploded view AL

= page 122 g - .

3 - Throttle valve, module, -
J338-

Q With throttle valve po-
tentiometer;- G69-

U Exploded view
=> page 247

4 - Oil pressure switch for re-
duced oil pressure - F378-

U Exploded view
= page 132
5 - Qil pressure switch - F22-

Q0 Exploded view
> page 132

T

&

& LAV
A :’__—-I

AZI-1855T

Overview of fitting locations - engine (exhaust side)
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1 - Qil level and oil temperature
sender - G266-
Q Exploded view
> page 122
2 - Exhaust gas recirculation
control motor 2 - V339-
QO Exploded view
= page 321
3 - Exhaust gas temperature
sender 1 - G235-
Q Exploded view 3
> page 286
4 - Exhaust gas temperature
sender 2 - G448-
QO Exploded view
= page 286
5 - Lambda probe - G39- with
Lambda probe heater - Z19-
Q Exploded view 2
> page 286

6 - Exhaust gas temperature
sender 3 - G495-

O May be fitted depending
on emission standard

QO Exploded view
= page 286

7 - Exhaust gas temperature
sender 4 - G648-
Q Exploded view
> page 286

8 - Lambda probe after catalyt- || 1 vty o =3 .
ic converter - G130- with

Lambda probe 1 heater after
catalytic converter - Z29-

Q4 Exploded view = page 286

9 - Auxiliary pump for heating - V488-
4 Exploded view = page 186

Overview of fitting locations - engine (gearbox end)

Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability
with respect to the correctness of information in this document. Copyright by AUDI AG.
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1 - Engine speed sender -
G28-

Q0 Exploded view
=> page 331
2 - Exhaust gas recirculation
control motor - V338- with ex-

haust gas recirculation poten-
tiometer - G212-

U0 Exploded view
= page 321

3 - Not fitted

4 - Coolant temperature send-
er - G62-

U Exploded view

= page 187
1.2 Overview - fuel system
[
? | Note

¢ Red = Fuel supply lines

Protected by copyright. Copying for private or commercial purposes, in part or in whole, is not
permitted unless authorised by AUDI AG. AUDI AG does not guarantee or accept any liability
with respect to the correctness of information in this document. Copyright by AUDI AG.
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1 - Fuel filter

Q Exploded view = Fuel
supply system; Rep. gr!
20 ; Fuel filter; Exploded
view - fuel filter

2 - High-pressure pump

U Exploded view
=> page 273

3 - Fuel metering valve - N290-
4 - Fuel temperature sender -

d 2Nm

5 - Fuel pressure sender -
G247-

U Exploded view
=> page 257
6 - Fuel rail
U Exploded view
=> page 257

7 - Fuel pressure regulating
valve - N276-

Q Exploded view
> page 257

8 - Injectors

U0 Exploded view
= page 255

9 - Fuel tank
Q  With fuel system pres-

surisation pump - G6-

U Exploded view > Fuel 10
supply system; Rep. gr.

AZ3-10862

20 ; Fuel tank; Exploded
view - fuel tank

10 - Restrictor

1.3 Filling and bleeding fuel system
Special tools and workshop equipment required
¢ Vehicle diagnostic tester

If components of the fuel system between the fuel tank and the
high-pressure pump are removed or renewed, the fuel system
must be bled.

Risk of irreparable damage to fuel pump

After working on the fuel system, the fuel pump may be irreparably
damaged if it is allowed to run while empty.

— Never allow fuel pump to run while it is empty.

— Fill/bleed fuel pump.
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Proceed as follows to fill high-pressure pump with fuel.

» Check fuel gauge in instrument cluster; fuel gauge needle
must indicate that fuel is above reserve level.

— Connect = Vehicle diagnostic tester.
— Select [Diagnosis] mode and then [Start_diagnosis].

— Choose[Select own test]|tab and select following options
one after the other:

Drive train

[Select engine code and engine]

[01 - Self-diagnosis compatible systems|

[01 - Engine electronics|

[01 - Engine electronics, functions]

[Activate fuel pump|

Press [Carry out check]

® & & 6 O o 0 o

Select 120 seconds.

The fuel pump must run for 120 seconds to ensure that the
fuel system is filled sufficiently with fuel.

— Start engine after filling fuel system.

— Run engine at moderate speed for several minutes and then
switch off.

— Check fuel system for leaks.
— Road-test vehicle and accelerate with full throttle at least once.

— Then inspect high-pressure section again for leaks.

1.4 Checking fuel system forleaks

— Run engine at idling speed for;several minutes (do not press
accelerator) and then switch.off. Fuel,system will bleed itself
automatically.

— Check complete fuel system for leaks,

— If leaks are found although the connections have been tight-
ened to the correct torque, the relevant component must be
renewed.

— Road-test vehicle and accelerate with full throttle at least once.

— Then inspect high-pressure section again for leaks.
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2 Vacuum system

= “2.1 Connection diagram - vacuum system”, page 243

= “2.2 Checking vacuum system”, page 243

2.1 Connection diagram - vacuum system

1 - Vacuum line

2 - Non-return valve
U Note installation posi-
tion
3 - Cylinder head cover
Q With vacuum reservoir
4 - Vacuum unit for charge
pressure control

Q With position sender for
charge pressure posi-
tioner - G581-

Q On turbocharger

5 - Control pipe for vacuum

4 From.charge pressure
control solenoid/valve -
N75- to vacuum unit on
turbocharger

6 - Charge pressure control
solenoid valve - N75-

7 - Vent line
8 - Air cleaner housing

9 - Brake servo pressure sen-
sor - G294-

10 - To brake servo

11 - Connection

Q For throttle valve mod-
ule - J338-

12 - To vacuum pump

U In oil pump = page 122 12 11 10
2.2 Checking vacuum system

Special tools and workshop equipment required

2. Vacuum system 243
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¢ Hand vacuum pump - VAS 6213-

Procedure

— Check all vacuum lines in the complete vacuum system for:
Cracks

Traces of animal bites

Kinked or crushed lines

* & o o

Porous or leaking lines

— Check vacuum line to solenoid valve and from solenoid valve
to corresponding component.

— If an entry is stored in the event memory, check all vacuum
lines leading to the corresponding component and also check
the remaining vacuum lines leading to other components.

— Ifitis not possible to build up a vacuum with the hand vacuum
pump - VAS 6213- or if the vacuum pressure drops again im-
mediately, check the hand vacuum pump and connecting
hoses for leaks.

VAS 6213

il

Wiog-11210
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3 Air cleaner

= “3.1 Exploded view - air cleaner housing”, page 245

= “3.2 Removing and installing air cleaner housing”, page 246

3.1 Exploded view - air cleaner housing

1 - Water drain hose
Q  With valve
Q Clean

2 - Bolt
d 5Nm
3 - Air duct (bottom section)
Q On lock carrier
4 - Bolt
Q 5Nm
5 - Air duct (top section)
O On lock carrier
6 - O-ring
QO Renew if damaged

7 - Air mass meter - G70-

Q0 Removing and installing
=> page 277

8 - Bolt
Q 1.5Nm
9 - Air hose
10 - Cover
4 For air duct

11 - Breather hose

4 For charge pressure
control solenoid valve -
N75-

12 - Bolt
Q 1.5Nm

13 - Air cleaner (top section)
O Check for dirt

14 - Air filter element

BZ3-10561

Q Use genuine air filter element = Electronic parts catalogue
Q Change intervals = Maintenance tables
Q Removing and installing = Maintenance ; Booklet 819

15 - Insert

Q For air cleaner (bottom section)

16 - Air cleaner (bottom section)

U4 Remove anysaltresidue; dirt and-leaves
Q0 Removing.and-installing = page246
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17 - Rubber buffer

18 - Nut

Q Tightening torque = Electrical system; Rep. gr. 27 ; Jump start terminal; Exploded view - jump start
terminal

19 - Mounting bracket
Q For jump-start terminal and air cleaner housing

O Removing andinstalling = Electrical system; Rep. gr. 27 ; Jump start terminal; Removing and installing
jump start terminal

20 - Bolt

Q Tightening torque = “Electrical system;’Rep. gr.” 277 Jump’start terminal; ‘Exploded view - jump start
terminal

21 - O-ring
QO Renew if damaged

3.2 Removing and installing air cleaner
housing

Removing
— Unscrew bolt -2- and release fasteners -arrows A-.

— Detach cover -1- from air duct -arrow B- and remove it.

— Unplug electrical connector -3-.

— Disconnect vacuum hose -4-.

— Press release tab -5- and disconnect water drain hose.

— Release hose clip -2- and detach air pipe.

— Lift off air cleaner housing -1-.

Installing

Installation is carried out in reverse order; note the following:

L J
'], Note

& Hose connections and air pipes/hoses must be free of oil and
grease prior o fitting.

& Use silicone-free lubricant when installing air hose.

& Secure all hose connections with correct type of hose clips (as
original equipment) = Electronic parts calalogue .

— Clean dirt and leaves, etc. out of water drain hose.
Tightening torques
¢ - “3.1 Exploded view - air cleaner housing”, page 245
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4 Intake manifold

= “4.1 Exploded view - intake manifold”, page 247

= “4.2 Removing and installing throttle valve module J338 ”, page
249

= “4.3 Removing and installing intake manifold”, page 251

4.1 Exploded view - intake manifold

1 - Seal
Q Renew after removing )\ . 13 14
_ 12 : e
2 - Dowel pin . -

3 - Bolt
0 8Nm

4 - Gasket
QO Renew after removing

5 - Bolt
Q Tightening torque.and
seguence = page 249
6 - Bracket
4 For intake manifold

7 - Bolt

O Tightening torque’and
sequence = page 249

8 - Bolt
QO Renew after removing
U Tightening torque and
sequence = page 248
9 - Dowel pin
10 - Bolt
Q 8Nm
11 - Intake manifold with
charge air cooler

4 Intake manifold and
charge air cooler are
combined as one unit

Qd Removing and installin '
= page 251 ] 25 24 23 22
12 - Bolt

QO Renew after removing
Q Tightening torque and sequence = page 248
13 - Charge air temperature sender after charge air cooler - G811-
Q0 Removing and installing = page 228
O Tightening torque = ltem 13 (page 225)
14 - Gasket
QO Renew after removing
15 - Ball stud
4 For engine cover panel
Q 9Nm
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16 - Charge-air temperature.sender before charge air cooler - G810-
Q0 Removing and'installing = page 228
Q Tightening torque =.ltem 16 (page 226)

17 - Hose
Q To charge pressure sender - G31-

18 - Connection
Q For throttle valve module - J338-

19 - Throttle valve module - J338-
Q With throttle valve potentiometer - G69-
Q0 Removing and installing = page 249
20 - O-ring
O Renew after removing
21 - Air pipe
22 - Bolt
Q Tightening torque = Item 22 (page 226)

23 - Bracket
Q For throttle valve module - J338-

24 - Centre hex stud
O 8Nm

25 - Bolt
Q Tightening torque and sequence = page 249

Intake manifold with charge air cooler - tightening torque and se-
quence

— Tighten bolts in stages:

Stag Bolts Tightening torque

e

1. -1...10- Screw in by hand until contact is made
2. -1...10- Tighten to 20 Nm

3 -1...10- Turn 90° further

M23-10658
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Bracket for intake manifold and bracket for throttle valve module
- tightening torque and sequence

— Tighten bolts in stages:

A Caution

When installing bracket -6- for intake manifold/bracket for throt-
tle valve module, it is very important fo ensure that the bracket
/s not bolted on while under tension.

Stag Bolts/nuts Tightening torque
e

1. -2,3,4,7- Screw in hand-tight as far as stop
2. -2,3,4,7- Tighten to 20 Nm Eé
3. -5- Tighten to 10 Nm e W ilell | =
4, - Tighten to 10 Nm @, Ll
4.2 Removing and installing throttle valve
module - J338-

Special tools and workshop equipment required
¢ Hose clamps up to 25 mm - 3094-

3094

Wion-11130

¢ Hose clip pliers - VAS 6362-

VAS 6362

WOD-11227

Removing

— Remove engine cover panel = page 39 .
— Remove air cleaner housing = page 246 .
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— Remove bolts -arrows-.

— Release screw-type clip -2- and detach air pipe -1-.

" Note

Disregard -item 3-.

— Remove bolts -arrows-.

— Clamp off coolant hoses -1- and -5- using hose clamps for ho-
ses up to 25 mm - 3094- .

‘ Note

Place a cloth underneath to catch escaping coolant.

— Release hose clips -2, 3, 4- and disconnect coolant hoses.

— Remove bolt -3-.

" Note

Disregard items -1 and 2-.
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— Unplug electrical connectors:

2 - For charge air temperature sender before charge air cooler -
G810-

3 - For throttle valve module - J338-
— Release hose clip -4- and detach air hose.

— Remove bolts -1- and detach connection with throttle valve
module - J338- .

Installing

Installation is carried out in reverse order; note the following:

? | Note

Renew seals and O-ring after removal.

— When fitting intake connecting pipe with throttle valve module
- J338-, pay attention to dowel pins.

A Caution

Risk of damage fo engine if cooling system is insufficiently fil-
led/bled.

¢ Only fill and bleed fuel system using = Vehicle diagnostic
tester.

1 | Note

Do not reuse coolant.

— Fill up with coolant = page 148 .

— Install engine cover panel = page 39 .

Tightening torques

¢ - “4.1 Exploded view - intake manifold”, page 247

= “3.1.Exploded. view - .coolant. pipes’; page,; 196

= “3.1.Exploded. view - air. cleanerhousing’,; page:245

* & o

= “2.1 Exploded view - charge air system”, page 225

4.3 Removing and installing intake manifold

1 | Note

Intake manifold and charge air cooler are combined as one unit.

Special tools and workshop equipment required
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¢ Hose clip pliers - VAS 6362-
VAS 6362

WiO0-11227

¢ Bit XZN 10 - T10501-
T10501

W00-11290

Removing

— Remove coolant pipes (top) = page 197 .
— Remove high-pressure pipe = page 268 .
— Remove air cleaner housing = page 246 .

— Remove bolts -arrows-.

— Release screw-type clip -2- and detach air pipe -1-.

'], Note

Disregard -item 3-.

— Unplug electrical connector -4-.

A Caution

Risk of malfunctions caused by dirt.

¢ Observe = “3.1 Rules for cleanliness”, page 5.

— Release hose clips -1 and 2- and detach fuel hoses.

— Remove bolts -3- and move fuel lines to rear.
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— Release catch -arrow- and disconnect vacuum hose -1-.

— Remove bolt -3- and disconnect vacuum hose -2-.

— Unplug electrical connector -2-.
— Release hose clip -1- and disconnect coolant hose.

— Unplug electrical connectors and move clear:

1 - For charge air temperature sender after charge air cooler -
G811-

3 - For charge pressure sender - G31-

4 - For charge air temperature sender before charge air cooler -
G810-

5 - For throttle valve module - J338-
— Remove bolts -2, 7- and detach coolant hose -6-.
— Remove connection together with throttle valve module -

and“detach bracket -6- from centre hex stud

G4

Zroltoosen bolts/<4)and 7='several turnse or commercial purposes, in pg
== Remove bolt 2- for intake' manifold support. (oes not guarantee or |2

with respect to the correctness of information in this document. CopyrigH{@}

" Note

Disregard -item 3-.
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— Remove bolts -10 ... 1- with bit XZN 10 - T10501- and detach
intake manifold with charge air cooler.

Installing

[ ]
'], Note

& Renew gasket after removing.
& Secure all hose connections with correct type of hose clips (as
original equipment) = Electronic parts calalogue .

— Fit new gasket onto dowel pins in cylinder block.

A Caution

Make sure that sealing surface of intake manifold does not AR NG 2
come into conltact with dowel/ pins - this may cause damage. = ' i /i

M23-10558

— Fit intake manifold onto dowel pins in cylinder block.
— Tighten bolts for intake manifold = page 248 .

Remaining installation steps are carried out in reverse sequence;
note the following:

— Electrical connections and routing = Electrical system; Rep.
gr. 97 ; Relay carriers, fuse carriers, electronics boxes; Over-
view of fitting locations - relay carriers, fuse carriers, electron-
ics boxes and = Current flow diagrams, Electrical fault finding
and Fitting locations.

— Install high-pressure pipe = page 268 .

— Install coolant pipes (top) = page 197 .
Tightening torques

¢ = “4.1 Exploded view = infake manifold”, page 247

¢ > Fig. “Intake manifoldswith*ehargesaif cooler - tightening tor-
que and sequence”™ , page 248

¢ = “2.1 Exploded:view:-icharge airsystem’.page 225

*

= “2.2 Explodedview+ hose-connections foricharge ainsys-
tem”, page 227

= “3.1 Exploded view - air cleaner housing”, page 245

2

*

= “3.1 Exploded view - coolant pipes”, page 196

*

= “1.1 Exploded view - sump/oil pump”, page 122
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5

Injectors/high-pressure reservoir

(rail)

= “5.1 Exploded view - injectors”, page 255

= “5.2 Exploded view - high-pressure reservoir (rail)”, page 257

= “5.3 Checking injectors”, page 258

> “5.4 Performing adaption of correction values for injectors”,

page 258
= “B.5 Checking for injectors sticking open”, page 258

= “5.6 Checking return flow rate of injectors with engine running”,

page 260

= “B.7 Checking return flow rate of injectors at starter cranking

speed”, page 263

= “5.8 Removing and installing injectors”, page 264

= “5.9 Removing and installing high-pressure pipes”, page 268

= “5.10 Removing and installing high-pressure reservoir (rail)”,

page 271

5.1

Exploded view - injectors

1 - Seal

a
a

In cylinden head cover

Renew if leaking
> page93

2 - Copper seal

a

Always renew’copper
sealwhen removing and
installing

3 - O-ring

a

Renew after removing

4 - Injector

a

Q

If they are to be re-in-
stalled, the injectors and
high-pressure pipes
must always be re-fitted
on the same cylinder

Always renew copper
seal when removing and
installing

To remove carbon de-
posits from the injector
sealing surface, clean
the injector bore in the
cylinder head with
cleaning kit - VAS 6811-
(it is important to do this
to avoid leaks)

Removing and installing
=> page 264

5 - O-ring

Q

Renew after removing

6 - Fuel return line

Q

To fuel tank

ra L2

—
i

i

¢
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a
a
a

Must not be kinked, damaged or clogged
Do not dismantle
Fill and bleed fuel system after renewing = page 241

7 - Clamping piece

Q

Q
Q

Use a coloured pen to mark injectors and corresponding clamping piece and cylinder for re-installation;
pay attention to markings when installing

The clamping pieces can be re-used when installing new injectors
Installation position = page 256

8 - Bolt

a
a
a
a

Renew after removing

Tighten initially to 2 Nm, then screw on union nuts for high-pressure pipes hand-tight and align injectors
8 Nm + 270° (3x 90° further)

Note warning instructions for clamping piece = Item 7 (page 256)

9 - High-pressure pipe

ououooo

Between high-pressure reservoir and injectors

Observe all instructions for installing high-pressure pipes = page 269
Install free of stress

Fit damper weights = page 256

28 Nm

10 - Grommet

a
a

Installation position of clamping piece
» Each clamping piece secures two injectors.

» The bulge -arrow- of the clamping piece should point down-
wards.

Fitting damper weights 10 high=pressure pipes
— Fit damper weightsi-1- to high-pressure pipes.

In cylinder head cover
Renew if damaged or leaking

M23-10578
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5.2

Exploded view - high-pressure reservoir (rail)

1 - Fuel pressure sender -

G247-

a

a
a

If deformable sealing lip
and thread of fuel pres-
sure sender - G247- are
not damaged, sender
can be re-used once.

100 Nm

Removing and installing
>'page 282

2 - High-pressure pipe

Q

Q

a

a

Between high-pressure
reservoir-and.injectors

Observe all instructions
for installing high-pres-
sure pipes = page 269
Fit damper weights

> page 256

28 Nm

3 - High-pressure reservoir

(rail)
a

Removing and installing
= page 271

4 - Bolt

Q

20 Nm

5 - O-ring

a

Renew after removing

6 - Fuel pressure regulating
valve - N276-

Q

U000

a

When re-installing fuel
pressure regulating
valve - N276-, check for
damage on deformable

11 10

sealing lip and thread. Renew fuel pressure regulating valve - N276- if damaged

Renew O-ring after removal

Removing and installing = page 279

Performing adaptions required after renewing a component (using = Vehicle diagnostic tester)
= “3.4 Performing adaptions after renewing a component”, page 7

80 Nm

7 - Fuel return hose

8 - Fuel return line
9 - Bolt

a

8 Nm

10 - High-pressure pipe
Q Between high-pressure pump and high-pressure reservoir (rail)
O Observe all instructions for installing high-pressure pipes = page 269

a

28 Nm

11 - Bolt

a

8 Nm

5. Injectors/high-pressure reservoir (rail) 257
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5.3 Checking injectors
There are four different tests for checking the operation of the
injectors.

¢ = “5.4 Performing adaption of correction values for injectors”,
page 258

¢ = “5.5 Checking for injectors sticking open”, page 258

¢ = “5.6 Checking return flow rate of injectors with engine run-
ning”, page 260

¢ = “5.7 Checking return flow rate of injectors at starter cranking
speed”, page 263

Perform the following tests first if the engine does not start at all:
¢ - “5.5 Checking for injectors sticking open”, page 258

¢ = “5.7 Checking return flow rate of injectors at starter cranking
speed”, page 263

¢ = “7.3 Checking fuel pressure requlating valve N276 ”,
page 278

54 Performing adaption of correction val-
ues for injectors

¢ The “Injector delivery.calibration-values” function serves to

correct the injection rates for each eylinder of a common rail
system individually across the entire operating range.

¢ The 7-digit adaption:values‘aresmarkedon each injector. The
values may consist of letters and/or numbers.

A23-10671

Injector (view from above)

1- Adaption value (checksum; details in illustration are only an
example)

2 - Data matrix code

3 - Part number

¢ When a new injector is installed, the adaption value must be
written into the engine control unit.

¢ When a new engine control unit is installed, the “Adaption val-
ues for injectors” must be written into the new control unit.

¢ Additionally, check that the “injector delivery calibration val-
ues” are correctly entered for all the other injectors. Do NOT
attempt to re-enter these values if the correct values are al-
ready stored in the engine control unit.

¢ The adaption procedure is described in [Guided Functions]
mode of = Vehicle diagnostic tester.

=
S i
R

5.5 Checking for injectors sticking open
Special tools and workshop equipment required
¢ Vehicle diagnostic tester
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4 Hand vacuum pump - VAS 6213-
VAS 6213

il

Wion-11210

¢ Adapter C6 of return flow meter - VAS 6684-
Procedure

— Remove engine cover panel = page 39 .

A Caution

Risk of malfunctions caused by dirt.

¢ Observe = “3.1 Rules for cleanliness”. page 5 .

— Clean all connections (with commercial cleaning solution or
similar) before removing.

q
1 | Note

& Make sure all parts are clean, no dirt must be allowed fo enter
the fuel system.

& Check all cylinders in turn.

— Dry all components after cleaning.
Start with cylinder No. 1.

— Detach noise insulation.

— Pull release tabs upwards -arrows- and pull return line con-
nections -1- off injectors.
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— Connect adapter C6 of return flow meter - VAS 6684- to return
line connection of injector to be tested -arrow- after adapter
has been cleaned and blown out.

— Generate a vacuum of -500 mbar using the hand vacuum
pump - VAS 6213-.

If the vacuum reading remains the same for 30 seconds, the in-
jector is OK.

If the injector is faulty, the vacuum reading will fall back to 0 bar
within 2 to 3 seconds.

e

VAS 6213

— Repeattestif necessary; note drop in vacuum reading on hand
vacuum pump - VAS 6213-.

— Renew faulty injectors = page 264 .
Installing fuel return lines

— Check O-ring for fuel return line connection for damage and
deformation.

If O-ring is damaged or deformed, renew O-ring.

B Note

Lubricate all seals with engine oil or assembly oil before installing.

— Push return line connections carefully onto injectors. The
catch should engage audibly. Then press release pin down
carefully.

— Erase any entries in event memory resulting from testing > Ve-

hicle diagnostic tester, |Guided Functions|, then[01 - In-
terrogate/Zerase event memory|.

Bleeding fuel system and checking for leaks

— Run engine at'idling'speed for several minutes (do not press
accelerator) and then switch off. Fuel system will bleed itself
automatically.

— Check the entire fuel system for leaks.
— ..Renew the affected component if leakage occurs.

— After completing the repair, road-test the vehicle. Accelerate
with full throttle at least once. Then check the high-pressure
section of the fuel system again for leaks.

— Install engine cover panel = page 39 .

5.6 Checking return flow rate of injectors
with engine running

Checking return flow rate of individual injectors
Special tools and workshop equipment required
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4 Hose clamps up to 25 mm - 3094-
3094

Wion-11130

¢ Return flow meter - VAS 6684-
VAS 6684

Z

W00-11282

¢ Fuel-resistant measuring container
Procedure

Each injector normally hasa relatively low fuel return flow rate. If
the return-flow rate at-one injector is‘relatively highcompared to
the other injectors, that injector is probably defective.

— Remove engine cover panel = page 39 .

No dirt must be allowed to enter the fuel system; note
= “3.1 Rules for cleanliness”, page 5 .

— Clean all return line connections (e.g. with commercial clean-
ing solution etc.) before removing.

— Dry all components after cleaning.

— Clamp off fuel return hose -arrow- using hose clamp up to
25 mm -3094- .

— Detach noise insulation.

AZ3-10696

=&
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— Pull release tabs upwards -arrows- and pull return line con-
nections -1- off injectors.

— Connect adapters of return flow meter - VAS 6684- to return
line connections of all 4 injectors.

A Caution

Risk of damage fto injectors when return lines are disconnec-
fed.

¢ Do NOT press the accelerator during this test; the engine
must onlyrun atidling.speed.

— Start engine and let it idle for several minutes.

— ., When the engine is warm and running at idling speed, the re-
turn flow rates’at'each of'the 4 return lines must not differ by
more:than a: small lamount,(example - 1-).

1withinjectors: OK.cReturn:flow rate:approx.cidentical on alhinjec-
tors.

2 - Injector for cylinder 3 not OK. Return flow rate greater than
three times the volume of smallest measured return flow
rate.

T

— If one injector has a significantly higher return flow rate than
the others (example -2-), it must be renewed = page 264 .

Installing fuel return lines

— Check O-ring for fuel return line connection for damage and
deformation.

If O-ring is damaged or deformed, renew O-ring.

E Note

Lubricate all seals with engine oil or assembly oil before installing.

— Push return line connections carefully onto injectors. The
catch should engage audibly. Then press release pin down
carefully.

— Erase any entries in event memory resulting from testing = Ve-
hicle diagnostic tester, [Guided Functions]|, then[01 - In-
terrogate/erase event memoryl.

Bleeding fuel system and checking for leaks

— Run engine at idling speed for several minutes (do not press
accelerator) and then switch off. Fuel system will bleed itself
automatically.

— Check the entire fuel system for leaks.
— Renew the affected component if leakage occurs.

— After completing the repair, road-test the vehicle. Accelerate
with full throttle at least once. Then check the high-pressure
section of the fuel system again for leaks.

— Install engine cover panel = page 39 .
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5.7 Checking return flow rate of injectors at
starter cranking speed

Only perform this test if the engine does not start at all.

Special tools and workshop equipment required

¢ Return flow meter - VAS 6684-

VAS 6684

2

Won-11282

A Caution

Risk of malfunctions caused by dirt.
¢ Observe = “3.1 Rules for cleanliness”, page 5.

Procedure

Each injector normally has a relatively low fuel return flow rate. If
the return flow rate at one injector is relatively high compared to
the other injectors, that injector is probably defective.

— Remove engine cover panel = page 39 .

— Clean all return line connections (e.g. with commercial clean-
ing solution etc.) before removing.

— Dry all components after cleaning.

— Pull release tabs upwards -arrows- and pull return line con-
nections -1- off injectors.

— T

="
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— % Unplug,.electrical connector -2- on fuel pressure regulating
valve - N276- -item 1-.

2 | Note

This prevents fuel from being injected-when starterdis operated.

— Clamp off fuel return hose -arrow- using hose clamp up to
25 mm - 3094- .

— Connect hoses of return flow meter - VAS 6684- to return line
connections of all four injectors.

— Operate starter three times (wait approx. 20 seconds each
time after operating starter to prevent it from overheating).

» Specification of return flow rate: 0 ml
» Drip leaks are permissible

— If fuel comes out of an injector, that injector must be renewed.

— Re-attach electrical connector on fuel pressure regulating

valve - N276- .
Installing fuel return lines

— Check O-ring for fuel return line connection for damage and
deformation.

If O-ring is damaged or deformed, renew O-ring.

1 | Note

Lubricate all seals with engine oil or assembly oil before installing.

— Push return line connections carefully onto injectors. The
catch should engage audibly. Then press release pin down
carefully.

— Erase any entries in event memory resulting from testing > Ve-
hicle diagnostic tester, [Guided Functions]|, then[01 - In-
terrogate/erase event memoryl.

Bleeding fuel system and checking for leaks

— Run engine at idling speed for several minutes (do not press
accelerator) and then switch off. Fuel system will bleed itself
automatically.

— Check the entire fuel system for leaks.
— Renew the affected component if leakage occurs.

— After completing the repair, road-test the vehicle. Accelerate
with full throttle at least once. Then check the high-pressure
section of the fuel system again for leaks.

— Install engine cover panel = page 39 .

5.8 Removing and installing injectors

Special tools and workshop equipment required
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VAS 6811-

WO0-11762

¢ Cleaning kit - VAS 6811-

¢ Puller - T10055-
T10055

¢ Assembly sleeve - T10377-

ﬂ W/
¢ Puller - T10415-

T10415 l

Removing
— Remove engine cover panel = page 39 .
— Detach noise insulation.
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A Caution

Risk of malfunctions caused by dirt.
¢ Observe = ‘3.1 Rules for cleanliness”, page 5.

— Pull release tabs upwards -arrows- and pull return line con-
nections -1- off injectors.

— Unplug electrical connectors -arrows- at injectors.

" Note

Each clamping piece always secures two injectors and can only
be taken out if both injectors are removed.

— Unscrew union nut on corresponding high-pressure pipe
(-1 to 4-) and detach corresponding high-pressure pipe.

— Seal off open lines and connections with clean plugs.
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— Remove bolt -1-.

» Sequence for removing injectors: First remove injector for cyl-
inder 2, then for cylinder 1/cylinder 4, and then for cylinder 3.

— Apply puller - T10055- with puller - T10415- as shown in illus-
tration, and pull out injectors upwards.

— Detach clamping piece before taking injector out.

E Note

To avoid damaging the sealing lip, rotate the injector while pulling
it out.

— Place removed injectors on a clean cloth.

Installing

A Caution

Risk of damage to infector sealing surface.

¢ To remove carbon deposits from the injector sealing sur-
face, clean the injector bore in the cylinder head with
cleaning kit - VAS 6811-.

Installing new injectors

When installing new injectors, the following components must al-
S0 be renewed:

¢ Bolt for clamping piece
¢ O-ring for fuel return line connection

— Observe all instructions for installing high-pressure pipes
= page 269 .

Installing used injectors

When re-installing used injectors, the following components must
be renewed:

4 Bolt for clamping piece

¢ Copper seal

¢ O-ring for injector bore

¢ O-ring for fuel return line connection

— Spray tip of injector nozzle with rust-releasing spray. Wait ap-
prox. 5 minutes and wipe off soot particles and oil with a cloth.

— Toremove the old copper seal from the injector, clamp the seal
carefully in a vice so that it is just held between the jaws without
turning. Then carefully pull and twist the injector out of the
copper seal by hand.

— Clean off deposits under the copper seal using a suitable scra-
per.
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— Renew seal for injector using assembly sleeve - T10377- .
Continued (same procedure for used and new injectors):

E Note

Lubricate all O-rings with assembly oil, engine oil or diesel fuel
before installing.

— Install injectors.

— Press return line connections onto injectors until they engage
audibly.

— Then press down catches on both sides.

— Tighten union nuts on high-pressure pipes hand-tight initially.
Make sure that connections are not under tension.

— When one or more injectors have been renewed, the adaption
of the correction values for the new injectors must be written
into the engine control unit = page 258 .

— Reset learnt value for fuel pressure regulating valve - N276-
= Vehicle diagnostic tester = page 258 .

— Install engine cover panel = page 39 .
Tightening torques
¢ = “5.1 Exploded view - injectors”, page 255

5.9 Removing and installing high-pressure
pipes

= “56.9.1 Removing high-pressure pipe between high-pressure
reservoir (rail) and high-pressure pump”, page 268

= “5.9.2 Installing high-pressure pipe”, page 269

5.9.1 Removing high-pressure pipe between
high-pressure reservoir (rail) and high-
pressure pump

Special tools and workshop equipment required

¢ Open end spanner insert, AF 17 - V.A.G 1331/6-

/T10377

MN23-10230

V.A.G 1331/6

Wio0-11302
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¢ Socket - T40055-
T40055

Wion-11197

Removing
— Remove engine cover panel = page 39 .

— Use vacuum cleaner.to-remove dirt from taper seat at high-
pressure reservoir.

— Clean fuel pipe and end of pipe using cleaning solution and
dry withccompressedrair.

— Remove bolt -1-.

— Unscrew union nuts -arrows- and detach high-pressure pipe.

A Caution

Risk of malfunctions caused by dirt.

¢ Observe = “3.1 Rules for cleanliness”, page 5.

Install high-pressure pipe = page 269 .

5.9.2 Installing high-pressure pipe
Special tools and workshop equipment required
¢ Open end spanner insert, AF 17 - V.A.G 1331/6-

V.A.G 1331/6

WiOn-11302
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*

Socket - T40055-

Installing

*

*

B Note

Before remaoying, clean fuel pipe.and end of pipe using. clean-
ing solution and dry with compressed air.

Nofe identification marks for cylinder allocation when re-in-
stalling-high-pressure pipes.

The high-pressure pipes can be re-used after performing the
following checks.:

Check taper seats of high-pressure pjpes for deformation and
cracks.

The bore of the pipe must not be distorted, restricted or oth-
erwise damaged.

Corroded pipes must not be used again.

Risk of malfunctions caused by dirt.

Risk of high-pressure pipe breaking if it is under tension.

A Caution

¢ Observe > “3.1 Rules for cleanliness”, page 5.

¢ If necessary, the high-pressure reservoir can be slack-
ened and moved slightly so that the injecfor pipes are not
installed under tension. Never bend the pjpes or subject
them fto tension.

Use vacuum cleaner to remove dirt from taper seat at high-
pressure reservoir.

Lubricate threads of union nuts with clean engine oil.

Hand-tighten union nuts on high-pressure pipes (ensure that
pipes are not under tension).

T40055

Wion-11197
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— Totighten unions of high-pressure pipes at high-pressure res-
ervoir and injectors, use torque wrench - V.A.G 1331- with
open-end spanner insert SW 17 - V.A.G 1331/6- or socket -
T40055- .

— Fit damper weights to high-pressure pipes = page 256 .
— Check fuel system for leaks = page 242 .

— Install engine cover panel = page 39 .

Tightening torques

¢ = “5.1 Exploded view - injectors”, page 255

¢ = “5.2 Exploded view - high-pressure reservoir (rail)”,
page 257

¢ - “6.1 Exploded view - high-pressure pump”, page 273

5.10 Removing and installing high-pressure
reservoir (rail)

Removing

A Caution

Risk of malfunctions caused by dirt.
¢ Observe = ‘3.1 Rules for cleanliness”, page 5 .

Remove high-pressure pipe between high-pressure reservoir
(rail) and high-pressure pump = page 268 .

Detach noise insulation.

Unplug electrical connectors:
- For coolant valve for cylinder head - N489-
- For fuel pressure sender - G247-
- Forinjectors
For Hall sender - G40-
- Forintake air temperature sender - G42-

- For glow plugs

N OO bR~ WODN -
1

- For fuel temperature sender - G81-

Move clearfuel return hose -1-.

Open retaining clips -arrows-, and unclip and detach wiring
duct -2-.

l

V.A.G 1331

T40055

(Cay)

V.AG1331A

A13-10033
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Unplug electrical connectors:
1 - For fuel pressure sender - G247-

3 - For fuel pressure regulating valve - N276-

Release hose clip -4- and detach fuel return hose.

Remove union nuts -2- for high-pressure pipes.

Detach high-pressure pipe and set it down on a clean cloth.

Remove bolts -arrows- and detach high-pressure reservoir.
Installing

Installation is carried out in reverse order; note the following:

— Electrical connections and routing = Electrical system; Rep.
gr. 97 ; Relay carriers, fuse carriers, electronics boxes; Over-
view of fitting locations - relay carriers, fuse carriers, electron-
ics boxes and = Current flow diagrams, Electrical fault finding
and Fitting locations.

— Observe all instructions for installing high-pressure pipes
= page 269 .

Tightening torques
¢ - “5.1 Exploded view -.injectors”, page 255

¢ = “5.2 Exploded vigw - high=pressure feservoir (rail)”,
page 257
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6 High-pressure pump

= “6.1 Exploded view - high-pressure pump”, page 273

= “6.2 Removing and installing high-pressure pump”, page 274

6.1 Exploded view - high-pressure pump

1 - Bracket for ancillaries

U Removing and installing

= page 45

2 - Bolt
3x
Renew after removing
Different lengths
Different tightening tor-
ques:
¢ Short bolt, 20 Nm + 45°
¢ Long bolt, 20 Nm + 180°

3 - High-pressure pump
sprocket

4 - Nut
Q Use counterhold tool -
T10051- when loosen-
ing and tightening
d 95Nm

5 - Hub

Q To remove, use puller -
T10489-

6 - High-pressure pump
Q If the high-pressure
pump is removed or re-
newed, it is important to
fill and bleed the fuel

system before the en-
gine is started for the
first time = page 241 .

O Performing adaptions
required after renewing
a component (using

U000

= Vehicle diagnostic tester) = “3.4 Performing adaptions after renewing a component”, page 7

Q With fuel metering valve - N290- (do not open)
Q0 Removingand installing = page 274

7 - Fuel supply hose
8 - Fuel return hose
9 - High-pressure pipe

Removing = page 268

U000

28 Nm

Between high-pressure reservoir (rail) and high-pressure pump

Observe alllinstructions forinstalling"high-pressure pipes %°pagé 269
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6.2 Removing and installing high-pressure
pump

Special tools and workshop equipment required

¢ Counterhold tool - T10051-

¢ Puller - T10489-

¢ Locking pin - T10492-

Removing

T10051

Wiio-111490

T10489

WO0-11284

T10492

Wii0-11286

A Caution

Risk of malfunctions caused by dirt.
¢ Observe = “3.1 Rules for cleanliness”, page 5.

Running when dry causes irreparable damage fo high-pres-
sure pump.

¢ [fthe high-pressure pump has been removed or renewed,
it is important to fill and bleed the fuel systermn before the
engine s started for the first time = page 241 .

— Remove toothed belt = page 77 .
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— Remove high-pressure pipe between high-pressure reservoir
(rail) and high-pressure pump = page 268 .

— Apply counterhold tool - T10051- to high-pressure pump
sprocket.

— Hand-tighten nut -arrow-.

— Detach locking pin - T10492- and slowly turn high-pressure
pump shaft to a position in which it is not under tension.

— Remove nut -arrow- and detach counterhold tool - T10051- .
— Detach high-pressure pump sprocket.

— Engage puller - T10489- at hub of high-pressure pump by
turning it clockwise.

— Detach hubof high=pressure pump.

— Detach fuel return hoses -2-.

— Unplug electrical connector -1-.

— Remove bolts -arrows-.

— Carefully take out high-pressure pump.

AZ3-10694

Installing
Installation is carried out in reverse order; note the following:

" Note

After removing, renew bolts tightened with specified tightening
angle.
— Apply hub -arrow- to high-pressure pump shaft.

» The parallel key on the high-pressure pump shaft must engage o [ —
in the groove in the hub. AL (T ; ' 8

— Place high-pressure pump sprocket on hub.

« Contact surface between counterhold tool and toothed belt
sprocket must be free of oil.
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— Screw nut -arrow- onto thread of high-pressure pump shaft.

— Apply‘counterhold'tool to toothed belt sprocket and hand-
tighten nut =arrow-.

— Turn high=pressure pump sprocket with counterhold tool -
T10051- until it can be locked in position with locking pin -
T10492- .

— Todo so, insert locking pin - T10492- into fork -2- on hub and
into hole “1-behind-it in'bracket for ancillaries.

— Loosen nut =arrow- again.

* The high-pressure pump sprocket should still just turn, but
there must be no axial movement.

— Install toothed belt (adjust valve timing) = page 81 .
— Install high-pressure pipe = page 268 .

A[ A1511407
&

-

A Caution

Running when dry causes irreparable damage fo high-pres-
sure pump.

¢ [fthe high-pressure pump has been removed or renewed,
it is important to fill and bleed the fuel system before the
engine is started for the first time = page 241 .

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
> “3.4 Performing adaptions after renewing a component”,

page 7 .
Tightening torques

¢ = “6.1 Exploded view - high-pressure pump”, page 273
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7 Senders and sensors

= “7.1 Removing and installing fuel temperature sender G81 ",
page 277

= “7.2 Removing and installing air mass meter G70 ”, page 277

= “7.3 Checking fuel pressure regulating valve N276 ”,
page 278

= “7.4 Removing and installing fuel pressure regulating valve
N276 ", page 279

= “7.5 Removing and installing fuel pressure sender G247 ", page
282

= “7.6 Removing and installing pressure differential sender G505
”, page 284

= “7.7 Removing and installing exhaust gas pressure sensor 1
G450 ", page 285

7.1 Removing and installing fuel tempera-
ture sender - G81-

Removing

— Remove engine cover panel = page 39 .

— Unplug electrical connector -1-.

— Remove fuel temperature;sender - G81- .

? |"Note

Disregard -jtem 2-.

Installing

Installatioryis ‘carried ©out in'reverse' order;note the following:
— Check fuel system for leaks = page 242 .

— Install engine cover panel = page 39 .

Tightening torques

¢ = “1.2 Overview - fuel system”, page 240

7.2 Removing and installing air mass meter
- G70-

Special tools and workshop equipment required

¢ Hose clip pliers - VAS 6362-

VAS 6362

WiO0-11227

7. Senders and sensors 277



Audi A1 2011 >, Audi A1 Sportback 2012 >
4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

Removing

— Move clear vacuum hoses -arrow- at air pipe.

— Loosen hose clips -1, 3- and remove air pipe -2-.

— Remove bolts -arrows-.

— Detach air mass meter - G70- -item 2- from air cleaner housing

Installing

To ensure the proper function of the air mass meter - G70- it is
important to observe the following instructions.

o
? | Note

& [fthe air filter element is very dirty or wet, dirt particles or water
can reach the air mass meter and falsify the detected air mass

values. This will cause a loss of power as the calculated in-
jection quantities will be too low.

& Always use genuine air filter elements (same as original equip-
ment).

& Always renew seal if damaged (air leaks in intake system).

& Use a silicone-free lubricant when installing the air hose and
seal.

& Hose connections land air pipes/hoses must be free of oil and
grease prior to fitting.

& Secure all hose connections with correct type of hose cljps (as
original equipment) = Electronic parts catalogue .

— Checkairmassmeterand air-hose/(engine intake side) forsalt
residue, dirt and leaves.

— Check intake duct as far as air filter element for dirt. If neces-
sary, clean salt residue, dirt and leaves out of air cleaner
housing (top and bottom sections); wash out or use a vacuum
cleaner as required.

Tightening torques
¢ - “3.1 Exploded view - air cleaner housing”, page 245

7.3 Checking fuel pressure regulating valve
- N276-

Special tools and workshop equipment required

¢ Fuel-resistant measuring container
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Procedure
~ Remove engine cover panel = page 39 .

— Release hose clip -arrow- and detach fuel return hose from
high-pressure reservoir.

~Io8eal off 'open return-ling'connection 'with @ plug:

A Caution

Risk of malfunctions caused by dirt.
¢ Observe = ‘3.1 Rules for cleanliness”, page 5.

— Connect test hose -3- to return line connection of high-pres-
sure reservoir -2-.

'], Note

Disregard -item 1-.

1) Checking while engine is running
— Start the engine and run at idling speed.
» Specification: more than 75 ml in 30 seconds

If specification is not obtained, fuel pressure regulating valve -
N276- is defective.

2) Checking while engine is running

If condition for 1) is met, start engine and increase engine speed
to = 2000 rpm.

» Fuelis still discharged in the first few seconds after the engine
is started

» Specification after a few seconds: return flow rate = 0 ml
» Drip leaks are permissible

If specification is not obtained, fuel pressure regulating valve -
N276- is defective.

3) If engine can no longer be started
Perform check at cranking speed.

» Specification of return flow rate: 0 ml
* Drip leaks are permissible

» If specification is not obtained, fuel pressure regulating valve
- N 276- is defective.

— Install engine cover panel = page 39 .

7.4 Removing and installing fuel pressure
regulating valve - N276-

Special tools and workshop equipment required
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¢ Open-end spanner insert, 30 mm - T10553-

¢ Torque wrench - V.A.G 1332-

Removing
— Remove engine cover panel = page 39 .
— Remove high-pressure reservoir (rail) = page 271 .

— Before removal, clean area around thread for fuel pressure
regulating valve - N276- using e.g. commercial cleaning solu-
tion.

» Make sure nodirt gets into‘opening in high-pressure reservoir.

» Clean carefully; cleaning solution must not enter the electrical
connector.

— Dry off fuel pressure regulating valve - N276- .

B Note

The high-pressure reservoir can be clamped in avice in order fo
remove the pressure regulating valve, however, it is essential that
protective jaw covers are used. Do NOT take up the weight of the
high-pressure reservoir by the threaded connections for the high-
pressure pipes or the retaining tabs for the cylinder head.

Wio0-11782

V.A.G 1332

G

WOO-11165

280 Rep. gr.23 - Mixture preparation - injection




Audi A1 2011 > , Audi A1 Sportback 2012 >
4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

— Mark installation position of connector of fuel pressure regu-
lating valve - N276- relative to high-pressure reservoir.

— Unscrew fuel pressure regulating valve - N276- -item 2- from
high-pressure reservoir -1- using insert tool (30 mm) -
T10553-.

— Extract dirt from opening in high-pressure reservoir (thread
and sealing surface) using a vacuum cleaner. Do not use met-
al tools, etc.

— Seal off open connection in high-pressure reservoir with clean
plug.

Installing

» Check that deformable sealing lip and thread on fuel pressure

regulating valve - N276- are not damaged. Renew fuel pres-
sure regulating valve - N276- if damaged.

» Check sealing surface at opening in high-pressure reservoir.

« If old fuel pressure regulating valve - N276- is reinstalled, O-
Ring must be renewed.

« | Coat beginning of thread, deformable sealing lip and O-ring of
regulating valve lightly with diesel fuel.

— Tighten fuel pressure regulating valve - N276- -item 2- using
insert-tool/ (30mm) - T10553-

— PTurn 'valve body to'align connector of fuel pressure-regulating
valve - N276- with high-pressure reservoir according to mark
made previously.

— Install high-pressure reservoir (rail) = page 271 .

— If necessary, turn valve body to align regulating valve so that
connecting wire is free of tension after connector is attached.

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
= “3.4 Performing adaptions after renewing a component”,

page 7 .

After installing fuel pressure regulating valve - N276- , leave en-
gine running at moderate speed for a few minutes to bleed fuel
system and then switch off again.

Note

¢ The fuel system is “self-bleeding”; do NOT open the high-
pressure connections.

— Interrogate event memory.
— Switch off ignition.
— Carefully check the entire fuel system for leaks.

Renew affected component if leakage still occurs after tightening
to correct torque.

— After completing the repair, road-test the vehicle. Accelerate
with full throttle at least once. Then check the high-pressure
section of the fuel system again for leaks.

— After road test, interrogate event memory again.
— Install engine cover panel = page 39 .
Tightening torques

¢ - “5.2 Exploded view - high-pressure reservoir (rail)”,
page 257

AZ23-10924

A23-10824
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7.5 Removing and installing fuel pressure

sender - G247-

Special tools and workshop equipment required
4 Socket, 27 mm - T40218-

*

E Note

The fuel pressure sender - G247- continuously measures the
fuel pressure in the high-pressure system. It transmits a cor-
responding voltage signal to the engine control unit - J623- .

Should the fuel pressure sender fail, the engine control unit
will control the fuel pressure via a mapped open-loop backup
function. Maximum engine speed in this mode is restricted.

Removing

Remove engine cover panel = page 39 .

Before removal, clean area around thread for fuel pressure
sender - G247- using e.g. commercial cleaning solution.

Make sure no dirt gets into opening in high-pressure reservoir.

Clean carefully; cleaning solution must not enter the electrical
connector.

Dry off fuel pressure sender - G247- .

T40218

Wii0-11255
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— Unplug electrical connector -arrow-. _ _ r,{}r . 2
— Unscrew fuel pressure sender - G247- using socket, 27 mm - & ' éﬁﬁ /
T40218- . £ ; )
- 9 (=
[ .
2 | Note & 7

An open-end spanner must not be used for loosening or tighten-
ing.

— Extract dirt from opening in high-pressure reservoir (thread
and sealing surface) using a vacuum cleaner. Do not use met-
al tools, etc.

— Seal off opening in high-pressure reservoir with a plug.
Installing

» |fthe deformable sealing lip and the thread of the fuel pressure
sender - G247- are not damaged, the sender can be re-used
once.

» Check sealing surface at opening in high-pressure reservoir.

* The beginning of the thread and the deformable sealing lip of
the fuel pressure sender must be coated with diesel fuel.

— Screw in fuel pressure sender - G247- by hand.

— Then tighten fuel pressure sender - G247- to specified torque.
— Install engine cover panel = page 39 .

Tightening torques

¢ - “5.2 Exploded view - high-pressure reservoir (rail)”,
page 257
After installing fuel pressure sender - G247- , leave engine run-

ning at moderate speed for a few minutes when bleeding fuel
system and then switch off again.

2 | Note

The fuel system isself-bleeding’;.do-NOT open the high-pres-
sure connections.

— Interrogate event'memory and erase it'if hecessary-:

— Switch off ignition.

— Carefully check the entire fuel system for leaks.

Renew affected component if leakage still occurs after tightening
to correct torque.

— After completing the repair, road-test the vehicle. Accelerate
with full throttle at least once. Then check the high-pressure
section of the fuel system again for leaks.

? | Note

Ifthere is any air left in the fuel system, the engine may switch to
the backup mode (‘emergency running' mode) during the road
test. Switch off the engine and erase the event memory. Then
continue the road fest.

— After road test, interrogate event memory again.
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7.6 Removing and installing pressure differ-
ential sender - G505-

Note

[T

& The pressure differential sender - G505- detects the amount
of deposits in the emission control module.

& Re-install all heat insulation sleeves in the same locations
when installing.
Removing

— Remove engine cover panel = page 39 .

— Open heat insulation sleeve -1-.
— Unplug electrical connector -4-.

— Remove bolt -3- and detach pressure differential sender -
G505- from bracket.

— Before disconnecting hose from pressure differential sender -
G505-, spray hose with suitable release agent.

— Release hose clip -2-.

A Caution

Irreparable damage fo pressure differential sender can be
caused If the connection breaks off.

¢ Carefully disconnect hose from connection, taking care to
keep hose straight.

Installing

Installation’is carried out in reverse order; note the following:

®
2 | Note

& Before installing, blow out control lines from pressure differ-
ential sender-'G505- to emission control modtle-towards
emissjon_control module with.compressed air. (pipes-can. be-
come obstructed or may ice up due fo condensation).

& Make sure that hose is securely fitted and that there are no
leaks.

& Secure all hose connections with correct type of hose cljps (as
original equipment) = Electronic parts catalogue .

— Install engine cover panel = page 39 .

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
= “3.4 Performing adaptions after renewing a component”,

page 7 .
Tightening torques

¢ - “8.1 Exploded view - Lambda probe”, page 286

284 Rep. gr.23 - Mixture preparation - injection



Audi A1 2011 > , Audi A1 Sportback 2012 >
4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

7.7 Removing and installing exhaust gas
pressure sensor 1 - G450-

Removing

B Note

Re-install all heat insulation sleeves in the same locations when
installing.

— Remove engine cover panel = page 39 .
— Open heat insulation sleeve -1-.
— Unplug electrical connector -6-.

— Remove bolt -2- and press exhaust gas pressure sensor 1 -
G450- slightly to side.

— Unplug electrical connector -4-.
— Remove bolt -3- from exhaust gas pressure sensor 1 - G450- .

— Before disconnecting hoses from exhaust gas pressure send-
er 1 - G450-, spray hoses with suitable release agent.

— Release hose clips -5- and detach hoses.

A Caution

Irreparable damage to pressure differential sender can be
caused if the connection breaks off.

¢ Carefully disconnect hose from connection, taking care fo
keep hose straight.

Installing
Installation is carried out in reverse order; note the following:

B Note

& Before installing, blow out control lines from exhaust gas pres-
sure sensor 1 - G450- to emission control module fowards
emission control module with compressed air (pipes can be-
come obstructed or may ice up due to condensation).

& Make sure that hose is securely fifted and that there are no
leaks.

® Secure all hose connections with correct type of hose clips (as
original equipment) = Electronic parts catalogue .

— Install engine cover panel = page 39 .

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
= “3.4 Performing adaptions after renewing a component”,

page 7 .
Tightening torques

¢ - “8.1 Exploded view - Lambda probe”, page 286
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8 Lambda probe

= “8.1 Exploded view - Lambda probe”, page 286

= “8.2 Removing and installing Lambda probe”, page 287

8.1 Exploded view - Lambda probe

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system
> ‘2.5 Safely precautions when working on the exhaust

system”, page 3.

1 - Lambda probe after catalyt-
ic converter - G130- with
Lambda probe 1 heater after
catalytic converter - Z29-
Q0 Removing and installing
= page 288
Q Observe fitting instruc-
tions = page 290
Q 52Nm
2 - Exhaust gas temperature
sender 4 - G648-
Q0 Removing and installing
= page 318

3 - Exhaust gas temperature
sender 1 - G235-

U0 Removing and installing
= page 315

4 - Exhaust gas temperature
sender 2 - G448-

Q0 Removing and installing

= page 316 4
5 - Bolt
Q 8Nm 3

6 - Pressure differential sender
- G505-

0 Removing and installing (| 2
= page 284

7 - Bracket

Q For pressure differential
sender

8 - Exhaust gas pressure sen-
sor 1 - G450-

AZE-11307

Q0 Removing andiinstalling = page 285
9 -Bolt
Q 8Nm

10{ Exhaust.gas'temperature' sender 3 < G495-
J,itRemoving and installing/=/page 318
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11 - Lambda probe - G39- with Lambda probe heater - Z19-
Q Removing and installing = page 287
O Observe fitting instructions = page 288
Q 52 Nm

12 - Emission control module

8.2 Removing and installing Lambda probe
= “8.2.1 Removing and installing Lambda probe G39 ”,
page 287

= “8.2.2 Removing and installing Lambda probe after catalytic
converter G130 ”, page 288

8.2.1 Removing and installing Lambda probe
- G39-

Special tools and workshop equipment required
¢ Socket, 22 mm - T10491-

Removing

T10491

WO0-11285

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system
= ‘2.5 Safely precautions when working on the exhaust

system”, page 3.

— Remove engine cover panel = page 39 .
— If fitted: Open heat shield sleeve.

— Remove electrical connector -arrow- for Lambda probe - G39-
from bracket and unplug connector.

A23-10929
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— Open heat insulation sleeve -1-.

— Unplug electrical connectors -3, 4, 6- and move electrical wir-
ing clear.

— Detach electrical connector -5- for exhaust gas temperature
sender 1 - G235- from bracket, unplug connector and move
electrical wiring clear.

— Remove bolt -2- and press bracket with pressure differential
senders towards front.

Unscrew Lambda probe - G39- -arrow- using socket, AF
22 mm - T10491-.

Installing
Installation is carried out in reverse order; note the following:

L J
@ Note

¢ Threads of new Lambda probes are already coated with as-
sembly paste, the paste must not get into the slots on the probe
bodady.

® /n the case of a used Lambda probe grease only the thread
with high-temperature paste.~The paste must not get into the
slots on/the Lambda probe body. For high-temperature paste
refer to'= Electronic parts catalogue

& When installing, the’Lambda'probe wiring must always be re-
attached at the same locations to prevent it from coming info
contact with the exhaust pipe.

— Install enginercover panel =page39,.

Tightening torques

¢ = “8.1 Exploded view - Lambda probe”, page 286

¢ - “2.1 Exploded view - cylinder head cover”, page 88

8.2.2 Removing and installing Lambda probe
after catalytic converter - G130-

Special tools and workshop equipment required
¢ Lambda probe open ring spanner set - 3337-

3337

el S —

Wo0-11142
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Removing

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system
= ‘2.5 Safely precautions when working on the exhaust

system”, page 3.

— Unfasten underbody trim (inside centre right) and press down-
wards = General body repairs, exterior; Rep. gr. 66 ; Under-
body trim; Exploded view - underbody trim .

— Remove front exhaust pipe = page 296 .

— Unscrew nuts -arrows- and detach cover -1-.

— Unplug electrical connector -arrow- for Lambda probe after
catalytic'converter- G130- .

AZB-10458
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— Unscrew Lambda probe after catalytic converter - G130-
-arrow- using a tool from Lambda probe open ring spanner set
- 3337-.

Installing
Installation is carried out in reverse order; note the following:

q
1 | Note
¢ Threads of new Lambda probes are already coated with as- w3
Zgg,?ﬁb/ paste; the paste must not get into the slots on the probe o '. _ '

& /n the case of a used Lambda probe grease only the thread
with high-temperaturepaste. The paste must not get info the
slots on the Lambda probe body. For high-temperature paste
refer fo » Electronic parts catalogue

& When installing, the Lambda probe wiring must always be re-
attached atthe same:locations to prevent it from: coming into
contact with the exhaust pipe.

Tightening torques

¢ - “8.1 Exploded view - Lambda probe”, page 286

¢ = “1.1 Exploded view - silencer”, page 294

¢ - General body repairs, exterior; Rep. gr. 66 ; Underbody
trim; Exploded view - underbody trim
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9 Engine control unit

= “9.1 Removing and installing engine/motor control unit J623 ”,
page 291

9.1 Removing and installing engine/motor

control unit - J623-

4 Not every engine control unit is bolted to a protective housing.
Whether a protective housing is fitted depends on the vehicle
equipment.

Special tools and workshop equipment required
4 Small mole grips -3- (commercially available)
¢ Vehicle diagnostic tester

Removing

— If the engine control unit - J623- is renewed, the adaption val-
ues must be read out and stored before the engine control unit
- J623- is removed.

— Connect > Vehicle diagnostic tester.
— Select [Diagnosis] mode and then [Start_diagnosis].

— Choose [Select own test|tab and select following options
one after the other:

Drive train

[Select engine code and engine

[01 - Self-diagnosis compatible systems|

[01 - Engine electronics, functions]

¢
¢
¢
¢ |01 - Engine electronics|
*
¢

[01 - Replace control unit]

— Switch off ignition and remove ignition key after storing elec-
tronic file containing adaption values.

» Ifthe adaption values of the injectors cannot be read out of the
old (defective) engine control unit, the adaption values must
be entered into the new engine control unit manually and the
adaption procedure must be performed accordingly.

— Remove air cleaner housing
= “3.2 Removing and installing air cleaner housing”,

page 246 .

— Unplug electrical connector -1- at turbocharger air recircula-
tion valve - N249- -item 2-.

— Release retainer -arrow-, detach bracket with recirculation
valve upwards and-place:to one:side:

A10-11918
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Engine control unit without protective housing

— Release fasteners -arrows- and detach engine control unit -
J623- from bracket.

Engine control unit with protective housing

— Lift fastener -1- and detach engine control unit -2-.

,

— Remove shear bolts -1- using pliers.

e L /
ly

_mr e

292 Rep. gr.23 - Mixture preparation - injection



Audi A1 2011 > , Audi A1 Sportback 2012 >
4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

All versions

— Lever locking bar -1- of top wiring harness in direction of
-arrow- using a screwdriver.

— Lever locking bar -2- of bottom wiring harness in direction of
-arrow- using a screwdriver.

— Unplug connectors from engine control unit.

— Remove engine control unit.

1 | Note

Ifthe engine control unitis to be renewed, the shear bolts -2- must
also be removed.

Installing

— Plug electrical connectors back into engine control unit.

— If previously fitted, re-install protective housing on engine con-
trol unit.

— Install bracket for protective housing with new shear bolts.

— Tighten shear bolts evenly until bolt heads shear off.

— Insert engine control unit -2- into retainer on plenum chamber
partition panel until fastener -1- engages audibly.

— If engine control unit - J623- has been renewed, connect = Ve-
hicle diagnostic tester, switch on ignition and select [Replace
engine control unit]in|[Guided Functions|mode.

.,|

per
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26 —

1

Exhaust system

Exhaust pipes/silencer

= “1.1 Exploded view - silencer”, page 294

= “1.2 Removing and installing front exhaust pipe”, page 296

= “1.3 Separating exhaust pipes/silencers”, page 297

> “1.5 Stress-free alignment of exhaust system”, page 299

= “1.6 Checking exhaust system for leaks”, page 300

1.1

Exploded view - silencer

A WARNING

When working on all parts of the exhaust system:
¢ Observe safety precautions when working on the exhaust

system

> 2.5 Safely precautions when working on the exhaust

system”, page 3.

1 - Rear silencer

a

a

Q

Combined with exhaust
pipe

With cutting point for
easier removal

> page 297

Align exhaust system so
it is free of stress

= page 299

2 - Bolt

a

23 Nm

3 - Mounting

Q

Renew if damaged

4 - Exhaust pipe

Q

Q

a

Combined with rear si-
lencer

With cutting point for
easier removal
= page 297

Align exhaust system'so
it is free of stress

= page 299

5 - Rubber mounting

Q

Renew if-damaged

6 - Front exhaust pipe

Q

Q

Q

With cutting point for
easier removal of ex-
haust system

Removing and installing
= page 296

Align exhaust system so
it is free of stress

AX-11691
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=> page 299

7 - Screw-type clip

a
a
a

Renew after removing
Installation position = page 295
7 Nm

8 - Gasket

Q

Renew after removing

9 - Nut

Q

10 Nm

10 - Exhaust flap control unit - J883-

a

Removing and installing = page 311

11 - Bolt
12 - Clamp (front)

Q Before tightening, align exhaust system so it is free of stress = page 299

a
a
a

Installation position > page 296
Versions and tightening torques = page 296
Tighten bolted connections evenly

13 - Clamp (rear)

O Before tightening, align exhaust system so it is free of stress = page 299

a
a
a

Installation position > page 296
Versions and tightening torques = page 296
Tighten bolted connections evenly

14 - Mounting

a

Renew if damaged

15 - Bolt

a

Installation position of screw-type clip for front exhaust pipe
* Angle-a-=0%+ 30°

23 Nm
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Clamp - versions and tightening torques

Clamp -A- (comprising two separate clamps):

a - Installation position for front clamp = 5 mm from marking -1-
— Tighten bolted connections to 25 Nm.

Clamp -B- (comprising one continuous clamp):

b - Installation position for front clamp = 8.5 mm from marking

— Tighten bolted connections to 35 Nm. B

A26-11338

Installation position.of clamps (front and rear)
— Fit clamp in/position shown:
* Angle-a- = 15°

« Bolt connections face downwards.

MN26-11067

1.2 Removing and installing front exhaust
pipe

Removing

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system
> ‘2.5 Safety precautions when working on the exhaust

system”, page 3.

— Unplug electrical connector -1- from exhaust flap control unit
-J883-.

AZI072
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— Loosen clamp -arrow- and push towards rear.

A26-11377

— Slacken bolt -2- and remove clip.

— Detach mountings.-1- for.front,exhaust pipe from subframe
and detach front exhaust pipe.

Installing

Installation is_carried out in reverse order; note the following:

? | Note

Renew gasket after removing.

— Align the exhaust system so it is free of stress = page 299 .
Tightening torques
¢ - “1.1 Exploded view - silencer”, page 294

1.3 Separating exhaust pipes/silencers

[ ]
1 | Note

¢ On vehicles with torsion beam axle, a cutting point is provided
on the exhaust pipe for easier removal of the exhaust system.

& The cutting point is marked by an indentation on the circum-
ference of the exhaust pipe.

Special tools and workshop equipment required

¢ Chain pipe cutter - VAS 6254-

VAS 6254

W00-11552
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Procedure

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system
> ‘2.5 Safely precautions when working on the exhaust

system’, page 3.

— Cutthrough exhaust pipe at right angles at the position marked
-arrow 2- using chain pipe cutter - VAS 6254- .

— Position clamp centrally at side marks -arrows 1, 3- when in-
stalling.

— Fitrear clamp = page 296 .
— Align the exhaust system so it is free of stress = page 299 .

1.4 Removing and installing silencer

Removing

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system
=> ‘2.5 Safely precautions when working on the exhaust

system”, page 3.

— Press coupling rod of rear|left vehicle level sender -G76- off
ball stud -2- -arrow-.

- _ MN26-11157
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— Remove bolt -1- and press bracket -2- with rear left vehicle
level sender - G76- to one side.

— Vehicles without connection point: separate exhaust pipe/si-
lencer = page 297 .

— Vehicles with connection point: release clamp -arrows- and
push to right side.

— Unscrew bolts -1-'and detach rear silencer -2-.

Installing

Installation is carried out in reverse order; note the following:

— Align the exhaust system so it is free of stress = page 299 .
Tightening torques

¢ = “1.1 Exploded view - silencer”, page 294

¢ = Running gear, axles, steering; Rep. gr. 43 ; Vehicle level
sender; Exploded view - rear vehicle level sender

1.5 Stress-free alignment of exhaust system
Procedure

* The exhaust system must be aligned when it is cool.

— Loosen bolt connections for clamp.

— Push exhaust system towards front of vehicle -arrow- so that
mounting for rear silencer is preloaded by -a- =15 ... 17 mm.

— Fit clamp = page 296 .
» Bolted connection facing towards right
— Tighten bolt connections on clamp evenly.

= = ||
Bl |

5 =

(o>
)
]

+
|

AZE-0101
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Aligning tailpipe

— Align rear silencer so that there is an equal distance -a- and
-b- between bumper cut-out and tailpipe.

Tightening torques

¢ = “1.1 Exploded view - silencer”, page 294

AZB-0238

1.6 Checking exhaust system for leaks
— Start the engine and run at idling speed.
— Plug tailpipes during leak test (e.g. with cloth or plug).

— Listen for noise at the connection points of cylinder head/ex-
haust manifold, turbocharger/front exhaust pipe etc. to locate
any leaks.

— Redctify any leaks that are found.
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2 Emission control system

= “2.1 Exploded view - emission control system”, page 301

= “212 ' Removingand installing '€mission’ eontrol moddle”;
page 303

= “2.3.Removing and installing exhaust flap control unit J883.7,
page 311

2.1 Exploded view - emission control system

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system
= “2.5 Safely precautions when working on the exhaust

system”, page 3.

1 - Front exhaust pipe

0 Removing and installing
= page 296

O Align exhaust system so
it is free of stress

=> page 299
2 - Screw-type clip
O Renew after removing
Q Installation position
=> page 295
Q Tightening torque
= Item 7 (page 295)
3 - Seal
QO Renew after removing

4 - Bolt

4 Tightening torque and
sequence = page 310

5 - Seal
QO Renew after removing

6 - Screw-type clip
QO Renew after removing

4 Installation position
= page 322
U Tightening torque and
sequence = page 322
7 - Exhaust gas recirculation
cooler
Q Removing and installing
=> page 326

8 - Bolt W 25 2423 22

Q Tightening torque and
sequence = page 310

9 - Bolt
4 Tightening torque and sequence = page 310
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10 - Bracket
Q For exhaust gas'recirculation‘cooler

11 - Screw-type clip

Q0 Renew after removing

Q Installation position = page 303
12 - Bolt

U Renew after removing

Q Tightening torque and sequence = page 216
13 - Turbocharger

U Removing and installing = page 216
14 - Seal

QO Renew after removing

O Fit on catalytic converter
15 - Bracket

Q For emission control module

4 With compensation element

Q Preparing compensation element for fitting = page 308
16 - Bolt

U Renew after removing

Tightening torque and sequence = page 216

17 - Bolt
QO Renew after removing
Q Tightening torque and sequence = page 310

18 - Bolt
0 9Nm

19 - Measuring tube
O To pressure differential sender - G505-
O Additional measuring tube to exhaust gas pressure sensor 1 - G450-
Q Tightening torque for union nut: 45 Nm

20 - Bolt
Q Tightening torque and sequence = page 310
21 - Bolt

O Renew after removing

U Tightening torque and sequence = page 310
22 - Bracket

Q For emission control module

Q With compensation elements

O Preparing compensation elements for fitting = page 308
23 - Bolt

QO Renew after removing

Q Tightening torque and sequence = page 310
24 - Emission control module

Q Particulate filter with catalytic converter

QO Removing and installing = page 303
25 - Bolt

QO Renew after removing
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U Tightening torque and sequence = page 310

Installation position of screw-type clip for emission control module

* Angle -a- = 30°

Bracket -2- for emission control module - tightening torque and

tightening sequence

— Tighten bolts in stages inthe sequence described:

Stage Bolts Tightening torque
1. -3- Screw in by hand until contact is made
2. -1- 20 Nm
3. -3- 20 Nm
2.2 Removing and installing emission con-
trol module
[
@ | Note

The emission control module is secured fo the engine in part by

four compensation elements. These compensation elements
have a left-hand thread on the outside. When the bolt -1- is

screwed in, the friction against the retaining tabs -3- initially cau-

ses the compensation element -2- fo turn as well. Even though

the bolt is turned clockwise, the left-hand thread causes the com-

pensation element to move fowards the bolt head, which com-

pensates for the play between the components. The compensa-
tion element must rotate freely on the left-hand thread, otherwise
the retaining tabs will not produce enough friction on the bolt to

turn the compensation element. To avoid impairing the required
friction, ensure that the retaining tabs do not come in contact with

any lubricant.

Special tools and workshop equipment required

MN26-10906
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¢ Socket (8 mm) - 3247-

¢ Assembly aid - T10511-

4 Calibration tool - T10512-

4 Engine support - T10533-

3247
T10511
T10512
12
M

W00-11613
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Removing

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system
= ‘2.5 Safely precautions when working on the exhaust

system”, page 3.

— Remove engine cover panel = page 39 .

— Remove subframe with steering rack > Rep. gr. 40 ; Sub-
frame; Removing and installing subframe with steering rack .

— Remove bolts -arrows- and detach heat shield for drive shaft
(right-side).

— Release hose clips -arrows- and disconnect coolant hoses.
— Remove bolts -1- and nut -2- and take off rear coolant pipe.

— Remove Lambda probe after catalytic converter - G130-
= page 288 .

— Remove exhaust gas recirculation cooler = page 326 .

— If fitted: Open heat shield sleeve.

— Detach electrical connectors from bracket, unplug connectors
and move electrical wiring clear:

1- For exhaust gas temperature sender 4 - G648-
2 - For exhaust gas temperature sender 3 - G495-
3 - For exhaust gas temperature sender 2 - G448-
4 - For Lambda probe - G39-
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— Open heat insulation sleeve -1-.

— Take electrical connector -5- out of bracket, unplug it and
move electrical wiring clear.

— Unplug electrical connectors -3, 4- and move electrical wiring
harness clear.

— Take electrical connector -4- for Lambda probe - G39- out of
bracket, unplug and move wiring clear.

— Remove bolt -2- and move bracket clear at cylinder head cov-
er.

" Note

Disregard -item 6-.

— If fitted, unscrew bolt -arrow- and move measuring tube -1-
clear.

— Remove bolt -arrow-.

— Detach noise insulation from injectors.

— Set up assembly aid - T10511- as shown and engage retainer
-arrow- in bracket of emission control module.

" Note

The legs of the assembly aid - T10511- are positioned on the
heads of the bolts for the cylinder head cover.
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— Unscrew nut -1- and bolt -3-, detach adapter -2- for coolant
hoses from heat exchanger for heater and place to one side.

— Unbolt drive shaft (right-side) from gearbox and tie up to rear
= Rep. gr. 40 ; Drive shaft; Removing and installing drive
shaft .

— Attach engine support - T10533- as shown and hand-tighten
bolts for engine support.

— In addition, hand-tighten bolt -1- for pendulum support.

A Caution

Risk of damage to components.

¢ When pushing the engine/gearbox assembly forwards, it
is important that no components press against the radiator
cowl.

— Push engine/gearbox assembly forwards as far as possible by
tightening spindle;on engine support - T10533- .

2. Emission control system 307



Audi A1 2011 >, Audi A1 Sportback 2012 >
4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

— Open screw-type clip -1- and place it on intake funnel of emis-
sion control module.

— Remove remaining bolts in the sequence -4, 3, 2-.

— Pivot lower part of emission control module away from engine
and push upwards.

— Pull retainer out of bracket of emission control module and re-
move emission control module downwards.

Installing
* Assembly aid - T10511- set up on engine

q
2 | Note

& Ensure that the retainer of the assembly fool - T10511- is
pivoted in the direction of the plenum chamber partition panel.

¢ Renew bolts tightened with specified tightening angle.

& Renew seals, self-locking nuts and screw-type clips for emis-
sfon control module after removal.

& Re-fit all cable ties and heat insulation sleeves in the same
locations when installing.

A Caution

Emission control module must be installed free of tension to
avoid risk of stress fractures and engine damage.

¢ Pirior to installation, ensure that the compensation ele-
ments move easily and do noft stick.

¢ Compensation element must turn easily on its threads.

¢ Only apply lubricant to thread retainer tabs must remain
clean.

¢ The retainer tabs for the bolt must be bent together so that
when the bolt is screwed in, the compensation element
turns as well.

— Check to ensure freedom of movement of compensation ele-
ments -arrow-.

— Unscrew compensation elements completely in clockwise di-
rection (left-hand thread).

— Clean any threads 'that do'not‘turn'easily and'lubricate lightly
with rust remover.if necessary.

A Caution

Do not use any kind of lubricant on the retaining tabs of the
compensation elements, as this will reduce the build-up of fric-
tion and compromise the function of the compensation ele-
ments.

— Adjust retainer tabs to functional dimension using calibration
tool - T10512- as follows:
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— Slide compensation element -1- onto pin -T10512/1- , insert
into centring sleeve -T10512/2- and bend back retainer tabs
by gently striking -arrow- ball head with heel of your hand.

— Screw in compensation elements -arrow- by hand as far as
they will go, then loosen again by 45°.

2 | Note

Renew seal -1- and screw-type clip -2- after removal.

— Fit seal -1- onto emission control module.

— Disengage screw on clip -2- and move clip all the way onto
intake funnel of emission control module. Do not bend clip
open.

— Guide emission control module into installation position from
below, push upwards and hook retainer into bracket of emis-
sion control module.

« Emission control module is now suspended approximately in
installation position with its weight supported.

1 | Note

Renew all securing bolts for emission control module after re-
moval.

H

T105121

T10512/2 7

| a26-11308 |

M26-10907
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Tightening sequence for emission control module
Stage Bolt Measure
1. Screw-type |Fit over sealing flange and engage
clip -1- screw
2. Bolt -2- Tighten by hand and loosen immedi-
ately by 90°
3. Screw-type |[Tighten to 8 Nm
clip -1-
4. Bolt -2- Tighten to 20 Nm
5. Bolt -3- Insert and press until it engages. Do
not tighten or turn bolt
6. Bolts -4- Insert and press until it engages.
Tighten bolts to 20 Nm.
7. Bolt -3- Tighten to 20 Nm

i'.

— Using socket, 8 mm - 3247- , unscrew compensation element
(left-hand thread) -1- on cylinder head in direction of -arrow-
until it makes contact, then turn 90° further.

MN26-10905
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Tightening sequence continued

Stage Bolt Measure

8. Bolt -5- Insert and press until it engages
9. Bolt -5- Tighten to 20 Nm

10. Bolt -5- Turn 90° further

11. Bolt -5- Turn another 45° further.

— Detach assembly aid - T10511- .

Further installation is carried out in the reverse order; note the
following:

— Install exhaust gas recirculation cooler = page 326 .

— Install Lambda probe after catalytic converter - G130-
= page 288 .

— Install coolant pipe (rear) = page 203 .

— Install heat shield for drive shaft = Running gear, axles, steer-
ing; Rep. gr. 40 ; Drive shaft; Removing and installing heat
shield for drive shaft .

— Install subframe = Rep. gr. 40 ; Subframe; Removing and
installing subframe with steering rack .

— Electrical connections and routing = Electrical system; Rep.
gr. 97 ; Relay carriers, fuse carriers, electronics boxes; Over-
view of fitting locations - relay carriers, fuse carriers, electron-
ics boxes and = Current flow diagrams, Electrical fault finding
and Fitting locations.

— Install engine cover panel = page 39 .

— After renewing emission control module, adaption must be
performed using = Vehicle diagnostic tester, |Guided Func-
tions|, |01 - Replacing engine CU / particulate fil-

ter]
Tightening torques

¢ > “1.1 Exploded view - toothed belt cover”, page 73

¢ - Heating, air conditioning; Rep. gr. 87 ; Heater and air con-
ditioning unit (front); Exploded view - attachments for heater
andqair conditioning unit andair intake box

¢ > Rep. gr./ 40; Drive shaft; Exploded view - drive shaft

23 Removing and installing exhaust flap
control unit < J883-~

Removing

— Unplug'electrical connector=1=.

— Remove bolts -arrows- and detach exhaust flap control unit -
J883- -item 2-.

Installing

AZE-11272
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— Fit new exhaust flap control unit. When doing so, ensure that
coupling of control unit -1- engages in tab on exhaust flap

— Fit new securing bolts and nuts.

— Tighten upper bolt first, then tighten lower bolt.

— Remove protective cap for electrical connector and plug con-
nector -1- in. Secure heat insulation sleeve if necessary.

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
= “3.4 Performing adaptions after renewing a component”,

page 7 .

Tightening torques

¢ - Item 9 (page 295)

¢ = “1.1 Exploded view - silencer”, page 294

AZB-11272
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3 Exhaust gas temperature control

= “3.1 Exploded view - exhaust gas temperature control”,

page 313

= “3.2 Removing and installing exhaust gas temperature sender”,
page 315

31 Exploded view - exhaust gas tempera-

ture control

A WARNING

When working on all parts of the exhaust system:

¢ _ Observe safety precautions when working on the exhaust

system
> ‘2.5 Safely precautions when working on the exhaust

system’”, page 3.

A Caution

Risk of malfunctions caused by improperly secured exhaust
gas temperature senders.

¢ The threads of the exhaust gas temperature senders -
G495- and -G648- are coated. It is important that you do
NOT coat them additionally with high-temperature paste
and that you tighten them fo the specified torque.
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1 - Lambda probe after catalyt-
ic converter - G130-with
Lambda probe 1 heater after
catalytic converter - Z29-

Q

Removing and installing
= page 288

2 - Exhaust gas temperature
sender 4 - G648-

a

a

a

Removing and installing
= page 318

The thread of the ex-
haust gas temperature
sender is coated; it must
not additionally be
greased with high-tem-
perature paste

45 Nm

3 - Exhaust gas temperature
sender 1 - G235-

Q

Q

Q

Removing and installing
= page 315

Coat with high-tempera-
ture paste when instal-
ling; for high-tempera-
ture paste refer to >
Electronic parts cata-
logue

45 Nm

4 - Exhaust gas temperature
sender 2 - G448-

a

Q0 Removing and installing = page 316

a

The thread of the ex-
haust gas temperature
sender is coated; it must
not additionally be
greased with high-tem-
perature paste

60 Nm

5 - Bolt

Q Tightening torque = ltem 5 (page 286)

6 - Pressure differential sender - G505-
Q May be fitted depending on emission standard
Q0 Removing and installing = page 284

-
I
]
I
1
1
i
]
4

AZE-11307

7 - Bracket

Q For pressure differential sender

8 - Exhaust gas pressure sensor 1 - G450-
0 Removing and installing = page 285

9 - Bolt

Q Tightening torque = ltem 9 (page 286)

10 - Exhaust gas temperature sender 3 - G495-
May be fitted depending on emission standard
Removing and installing = page 318

Q

a
a
a

The thread of the exhaust gas temperature sender is coated; it must not additionally be greased with

high-temperature paste
45 Nm
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11 - Lambda probe - G39- with Lambda probe heater - Z19-
Q Removing and installing = page 287

12 - Emission control module

3.2 Removing and installing exhaust gas
temperature sender

= “3.2.1 Removing and installing exhaust gas temperature send-
er 1 G235, page 315

= “3.2.3 Removing and installing exhaust gas temperature sender
3 G495 / exhaust gas temperature sender 4 G648 ", page 318

= “3.2.2 Removing and installing exhaust gas temperature send-
er 2 G448 ", page 316

3.2.1 Removing and installing exhaust gas
temperature sender 1 - G235-

Special tools and workshop equipment required

¢ Tool set - T10395A-

¢ Suitable tooldinsert) AF 19

Removing

T10395 A

)e)/
f/

WO0-11551

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system
= ‘2.5 Safely precautions when working on the exhaust

system’”, page 3.

E Note

¢ Re-fit all cable ties and heat insulation sleeves in the same
locations when installing.

& When removing, the electrical wiring must not be cut, other-
wise a fault diagnosis would no longer be possible.

— Remove engine cover panel = page 39 .

— Remove front exhaust pipe = page 296 .

— Remove subframe with steering rack > Rep. gr. 40 ; Sub-

frame; Removing and installing subframe with steering rack .
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— Open heat insulation sleeve.

— Take electrical connector -1- out of bracket, unplug connector
and move wiring harness clear.

— Unscrew exhaust gas temperature sender 1 - G235- -item 2-
using a tool from tool set - T10395 A- .

Installing
Installation is carried out in reverse order; note the following:

[ ]
'], Note

& Take care to profect exhaust gas temperature sender from
knocks and impact, if dropped, the exhaust gas temperature
sender can no longer be used.

& Coatthread with high-temperature paste, for high-temperature
paste refer to = Electronic parts catalogue .

Installation position of exhaust gas temperature sender 1 -
G235-:

* Angled part of line -1- must point vertically downwards.

— Electrical connections and routing = Electrical system; Rep.
gr. 97 ; Relay carriers, fuse carriers, electronics boxes; Over-
view of fitting locations - relay carriers, fuse carriers, electron-
ics boxes and = Current flow diagrams, Electrical fault finding
and Fitting locations.

— Install subframe with steering rack = Rep. gr. 40 ; Subframe;
Removing and installing subframe with steering rack .

— Install engine cover panel = page 39 .

Tightening torques

¢ = “3.1 Exploded view - exhaust gas temperature control”, page
343

¢ > “1.1 Exploded view - silencer”, page 294

3.2.2 Removing and installing exhaust gas
temperature sender 2 - G448-

Special tools and workshop equipment required

¢ Tool set - T10395 A-
T10395 A

p X

W00-11551

4 Suitable tool insert, AF 19
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Removing

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system
= ‘2.5 Safely precautions when working on the exhaust

system’, page 3,

[ ]
'], Note

& Re-fit all cable ties and heat insulation sleeves in the same
locations when installing.

& When removing, the electrical wiring must not be cut, other-
wise a fault diagnosis would no longer be possible.

— Remove engine cover panel = page 39 .

— Open heat insulation sleeve -1-.

— Unplug electrical connectors -3, 4, 6- and move electrical wir-
ing clear.

— Detach electrical connector -5- for exhaust gas temperature
sender 1 - G235- from bracket, unplug connector and move
electrical wiring clear.

— Remove bolt -2- and press bracket with pressure differential
senders towards front.

— If fitted, open heat shield sleeve.

— Detach electrical connector -arrow- for exhaust gas tempera-
ture sender 2 - G448- from bracket, unplug connector and
move electrical wiring clear.
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— Unscrew exhaust gas temperature sender 2 - G448- -arrow-
using a tool from tool set - T10395 A- .

Installing

Installation is carried out in reverse order; note the following:

A Caution

Risk of malfunctions caused by improperly secured exhaust
gas temperature senders.

¢ The exhaust gas temperature sender 2 - G448- has a 7 A
coated thread. It is important that you do NOT coat it ad- : 2E s
ditionally with high-temperature paste and that you tighfen
it to the specified forque.

E Note

Take care to protect exhaust gas temperature sender from knocks
and impact; if dropped, the exhaust gas temperature sender can
no longer be used.

Installation position of exhaust gas temperature sender 2 -
G448- :

* Angled part of line must point vertically downwards.

— Electrical connections and routing = Electrical system; Rep.
gr. 97 ; Relay carriers, fuse carriers, electronics boxes; Over-
view of fitting locations - relay carriers, fuse carriers, electron-
ics boxes and = Current flow diagrams, Electrical fault finding
and Fitting locations.

— Install engine cover panel = page 39 .
Tightening torques

¢ > “3.1 Exploded view - exhaust gas temperature control”, page
313

¢ = “2.1 Exploded view="cylinder head cover”, page 88

3.2.3 Removingand installing.exhaust gas
temperature sender 3.- G495+ / exhaust
gas temperature sender 4 - G648-

Special tools and workshop equipment required
¢ Tool set-T10395 A-

T10395 A

P X

WO0-11551

4 Suitable tool insert, AF 19
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Removing

A WARNING

When working on all parts of the exhaust system:

¢ Observe safety precautions when working on the exhaust
system
= ‘2.5 Safely precautions when working on the exhaust

system”, page 3.

Note

(1]

¢ Re-fit all cable ties and heat insulation sleeves in the same
locations when installing.

& When removing, the electrical wiring must not be cut, other-
wise a fault diagnosis would no longer be possible.

— Remove engine cover panel = page 39 .

— Iffitted, open heat shield sleeve.

— Detach electrical connectors from bracket, unplug connectors
and move electrical wiring clear:

1- For exhaust gas temperature sender 3 - G495-
2 - For exhaust gas temperature sender 4 - G648-

1 ~Note

Disregard items -3 and 4-.

AZ23-10928

— To remove exhaust gas temperature sender 4 -G648- , first
remove front exhaust pipe = page 296 .
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— Unscrew relevant exhaust gas temperature sender using a
tool from tool set - T10395 A- .

1- Exhaust gas temperature sender 4 - G648-

2 - Exhaust gas temperature sender 3 - G495-

Installing

Installation is carried out in reverse order; note the following:

A Caution

Risk of malfunctions caused by improperly secured exhaust

gas temperature senders.

¢ The threads of the exhaust gas temperature senders -
G495- and -G648- are coated. It is important that you do
NOT coat them additionally with high-temperature paste
and that you tighten them to the specified torque.

? | Note

Take care to protect exhaust gas temperature sender from knocks
and impact; if dropped, the exhaust gas temperature sender can
no longer be used.

— Electrical connections and routing = Electrical system; Rep.
gr. 97 ; Relay carriers, fuse carriers, electronics boxes; Over-
view of fitting locations - relay carriers, fuse carriers, electron-
ics boxesrand=Current flow:diagrams, Electrical fault finding
and Fitting/locations.

— Install engine cover panel = page 39 .
Tightening torques

¢ - “3. Exploded view.-.exhaust gas temperature control”’, page
313

¢ - “1.1 Exploded view - silencer”, page 294

320 Rep. gr.26 - Exhaust system



Audi A1 2011 > , Audi A1 Sportback 2012 >
4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

4 Exhaust gas recirculation
= “4.1 Exploded view - exhaust gas recirculation system”,
page 321

= “4.2 Removing and installing exhaust gas recirculation control
motor V338 ”, page 323

= “4.3 Removing and installing exhaust gas recirculation control
motor 2 V339 ”, page 324

= “4.4 Removing and installing exhaust gas recirculation cooler”,
page 326

4.1 Exploded view - exhaust gas recirculation system

1 - Gasket
O Renew after removing

2 - Exhaust gas recirculation
control motor 2 - V339-

Q /With exhaust gas recir-
culation potentiometer 2
< G466-

1 Removing and installing
=> page 324

@ “Performing adaptions
required after renewing
a component (using
= Mehiclediagnostic
tester)
> “3.4 Performing adap-
tions after renewing a
component”, page 7

A Caution

The control motor for ex-
haust gas recirculation is
protected from heat
damage by an insulation
mat. If the insulation mat
is damaged, it must be
renewed. The control
mofor must then be
checked for heat dam-
age and renewed if nec-
essary.

3 - Exhaust gas recirculation
cooler

Q Removing and installing
=> page 326 14 13

4 - Bolt
Q Tightening torque and sequence = page 322 if only exhaust gas recirculation cooler was removed

5 - Bracket

4 For exhaust gas recirculation cooler
6 - Bolt

Q Tightening torque and sequence = page 322 if only exhaust gas recirculation cooler was removed
7 - Screw-type clip

O Renew after removing
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U Installation position = page 322

4 Tightening torque and sequence = page 322
8 - Seal

U Renew after removing
9 - Emission control module

0 Removing and installing = page 303
10 - O-ring

Q0 Renew after removing

11 - Bolt
d 9Nm

12 - Connection

13 - Bolt
Q 9 Nm
14 - O-ring
QO Renew after removing

15 - Bolt
0 9Nm

Installation position of screw-type clip for exhaust gas recircula-
tion cooler

* Angle-a-=10...15°

Exhaust gas recirculation cooler - tightening torque and sequence

— Tighten.bolts. in.stages.in the sequence shown:
Stage Bolts Tightening torque
1. Screw-type. |7 Nm
clip -3-
2. -1, 2- Screw in by hand until contact is made
3. -1, 2- 20 Nm
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411

Exploded view - exhaust gas recirculation system, exhaust gas recirculation
control motor - V338-

1 - Bolt

a

9 Nm

2 - Coolant hoses

3 - Exhaust gas recirculation
control motor - V338-

Q

Q

Q

With exhaust gas recir-
culation potentiometer -
G212-

Removing and installing
= page 323

Performing adaptions
required after renewing
a component (using

= Vehicle diagnostic
tester)

= “3.4 Performing adaps
tions after renewing.a
component’, page 7

4 - Bolt

a

9 Nm

5 - Seal

a

Renew after removing

6 - Gasket

Q

4.2

Renew after removing

AX-11635

Removing and installing exhaust gas re-
circulation control motor - V338-

Special tools and workshop equipment required
¢ Hose clip pliers - VAS 6362-

VAS 6362

WOn-11227

4. Exhaust gas recirculation 323



Audi A1 2011 >, Audi A1 Sportback 2012 >
4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

Removing
[
1 | Note

Observe rules for cleanliness.

— Remove throttle valve module - J338- = page 249 .
— Unplug electrical connector -3-.
— Release hose clip -2- and.disconnect.coolant.hose.

— Unscrew bolts -arrows- and'detach exhaust gas recirculation

control motor - V338-1-1-.
Installing

Installation is carried out in reverse order; note the following:

q
2 | Note

& Renew seals after removing.
& Secure all hose connections with correct type of hose cljps (as
original equipment) = Electronic parts calalogue .

— Install throttle valve module - J338- = page 249 .

A Caution

Risk of damage fo engine if cooling system is insufficiently fil-
led/bled.

¢ Only fill and bleed fuel system using » Vehicle diagnostic
tester = page 148 .

1 | Note

Do not reuse coolant.

— Fill up with coolant = page 148 .

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
= “3.4 Performing adaptions after renewing a component”,

page 7 .
Tightening torques

¢ = “4.1 Exploded view - exhaust gas recirculation system”,
page 321

4.3 Removing and installing exhaust gas re-
circulation control motor 2 - V339-

Special tools and workshop equipment required

324 Rep. gr.26 - Exhaust system



Audi A1 2011 > , Audi A1 Sportback 2012 >
4-cylinder TDI engine, 1.6 ltr. 4-valve common rail (EA 288 Gen. |) - Edition 10.2019

¢ Engine support - T10533-

Removing
— Remove front exhaust pipe = page 296 .
— Remove pendulum support = page 38 .

— Attach engine support - T10533- and secure with a nut-1- and
bolt -2-, as shown in illustration.

A Caution

Risk of damage fo components.

¢ When pushing the engine/gearbox assembly forwards, it
is important that no components press against the radiator
cowl.

T10533

WO0-11613

— Push engine/gearbox assembly forwards as far as possible by
tightening spindle on engine support - T10533- .

— Unscrew bolts -1, 3- and detach connection -2-.
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— Push heat insulation sleeve to one side and unplug electrical
connector -2-.

— Unscrew bolts -arrows- and detach exhaust gas recirculation
control motor 2 - V339- -item 1-.

Installing

Installation is carried out in reverse order; note the following:

? | Note

Renew seal and O-rings after removal.

— Install pendulum support = page 32 .

Perform adaptions required after renewing a component (using
= Vehicle diagnostic tester)
= “3.4 Performing adaptions after renewing a component”,

page 7 .
Tightening torques

¢ - “4.1 Exploded view - exhaust gas recirculation system”,
page 321

¢ = “1.1 Exploded view - turbocharger”, page 214

¢ = “1.1 Exploded view - silencer”, page 294

4.4 Removing and installing exhaust gas re-
circulation cooler

Special tools and workshop equipment required
¢ Removal lever - 80-200-

80-200

Wiio-111486

¢ Coolant collecting system - VAS 5014- or drip tray for work-
shop hoist - VAS 6208- VAS 6208

W00-11209
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4 Hose clip pliers - VAS 6340-

VAS 6340
¢ Bit XZN 10 - T10501-

T10501
¢ Engine support - T10533-

T10533

Removing

— Remove air cleaner housing
= “3.2 Removing and installing air cleaner housing”,

page 246 .

— Remove front exhaust pipe
= “1.2 Removing and installing front exhaust pipe”,
page 296 .

— Remove pendulum support
= “2.5 Removing and installing pendulum support”, page 38 .

— Drain coolant
= “1.3 Draining and filling cooling system without electric vac-
uum pump VAS 6096/2 ”, page 145 .
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— Remove bolts -arrows- and detach heat shield for drive shaft
(right-side).

— Remove bolts -1- and nut -2- and push rear coolant pipe
downwards. If necessary, secure coolant pipe to drive shaft
with a cable tie.

'., Note

Disregard -arrows-,

— Attach engine support - T10533- and secure with a nut-1- and
bolt -2-, as shown in illustration.

A Caution

Risk of damage to components.

¢ When pushing the engine/gearbox assembly forwards, it
is important that no components press against the radiator
cowl,

— Push engine/gearbox assembly forwards as far as possible by
tightening spindle on engine support - T10533- .

— Place collector tank from coolant collecting system -VAS
5014- or drip tray for workshop hoist - VAS 6208- underneath.

— Lift retaining clip -1-, release hose clip -2- and detach coolant
hoses.

Step only required on vehicles. with.dual clutch.gearbox:

AZ6-11712
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— Use removal lever - 80-200- to prise selector lever cable -1-
off gearbox selector lever.

— Remove bolts/-2- and push selector lever cable with cable
support bracket to left/side.

'], Note

Take care not to bend or kink selector lever cable.

All vehicles:

— Unscrew bolts -1, 3- and detach connection -2-.

— Push heat insulation sleeve to one side and unplug electrical
connector -3-.

— Loosen screw-type clip -4- and push towards emission control
module.

— Remove bolt -1- and loosen bolt -2-.

— Detach exhaust gas recirculation cooler.

Installing

Installation is carried out in reverse order; note the following:

" [A2E11713

[ ]
'], Note

¢ Renew seal, O-rings, hose clips and screw-type clip after re-
moval.

& Secure all hose connections with correct type of hose cljps (as
original equipment) = Electronic parts catalogue .

— Fit exhaust gas recirculation cooler with seal and screw-type
clip -4- on emission control module.

— Hand-tighten bolts -1, 2-.

" [Aze11713
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— Place connection -1- in installation position and tighten bolts
-1, 3-.

— Fit screw-type clip -3- in correct installation position
= page 322 .

— Tighten connections = page 322 .

— Install and adjust selector lever cable = Rep. gr. 34 ; Selector
mechanism .

— Install pendulum support = page 32 .

— Install heat shield for drive shaft = Running gear, axles, steer-
ing; Rep. gr. 40 ; Drive shaft; Removing and installing heat
shield for drive shaft .

— Connect coolant hose with plug-in connector = page 208 .

A Caution

Risk of damage to engine if cooling system is insufficiently fil-
led/bled.

¢ After it is filled, the cooling system must be bled with the
> Vehicle diagnostic tester.

? | Note

Do not reuse coolant.

— Install air cleaner housing
> “3.2 Removing and installing air cleaner housing”,

page 246 .
— Fill up with coolant = page 148 .

Tightening torques

¢ = “4.1 Exploded view - exhaust gas recirculation system”,
page 321

= Fige™“Exhaustigas reeirculation cooler - tightening torque
and/sequence™ 4 page 322

*

- “11 Exploded view - turbocharger”, page 214

= “1.1 Exploded view - silencer”, page 294

=231 Exploded-view ~-coolant pipes’s page-196

* & & o

=nRep! gr.34 ;Selectormechanism; Explodedview-selector,
cables
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28 — Glow plug system

1 Glow plug system

=>“1.1 Exploded view - glow plug system”, page 331

= “1.2 Removing and installing glow plug”, page 332

=241.3 Removing and.installing.automatic glow.period control unit
J179 ", page 335

= “1.4 Removing and installing Hall sender G40 ”, page 335

= “1.5 Removing and installing engine speed sender G28 ”, page
335

1.1 Exploded view - glow plug system

1 - Hall sender - G40-
QO Removing and installing
=> page 335
2 - Bolt
a 9Nm
3 - O-ring
Q If damaged, renew Hall
sender - G40-
4 - Glow plug
¢ Glow plug 1 - Q10-
¢ Glow plug 2 - Q11-

¢ Glow plug 3 - Q12- with cyl-
inder 3 combustion cham-
ber pressure sender -
G679-

¢ Glow plug 4 - Q13-
Q Glow plug versions
= page 332
Q Removing and installing
=> page 332

4 Tightening torques
=> page 332

5 - Electrical connector

6 - Sealing flange (gearbox
end)

U1 Removing and installing

=> page 52
7 - Sender wheel
a Z;)[ %nz%i?e speed send-

U Must not be separated
from sealing flange

0 Removing and installing = “2.3 Removing and installing sealing flange (gearbox end)”, page 52

8 - Engine speed sender - G28-
U Removing and installing = page 335
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9 - Bolt
d 45Nm

Glow plug versions and tightening torques

1 - Glow plug with internal cylinder pressure sender
¢ Cylinder 3 only

¢ 12 Nm 1
2 - Glow plug without combustion chamber pressure sender
¢ 17 Nm

1.2 Removing and installing glow plug
Special tools and workshop equipment required
4 Articulated wrench, 10 mm - 3220-
3220

¢ Socket insert AF 12 for glow plugs 4-cyl. TDI CR diesel - VAS
6454- VAS 6454

W00-11583

¢ Pliers - 3314-

Wiio-11120
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¢

Assembly tool - T40428-

Removing

Switch off ignition.
Remove engine cover panel = page 39 .

A Caution

Risk of damage to support sléeeves.

¢ Use pliers - 3314- fo.rremove glow plug connectors,
squeezingjust enough-to grasp the collar of the support
sleeve securely without damaging it.

*
*
*

Release retaining clips at wiring harness and detach electrical
connectors from glow plugs as follows.

Apply groove -arrow A- of pliers - 3314- to collar of support
sleeve -arrow B- as shown in illustration.

Carefully detach glow plug connectors from glow plugs.

Clean glow plug openings in cylinder head; make sure no dirt
gets into cylinder.

B Note

Cleaning procedure:
Use a vacuum cleaner fo remove coarse dirt.

Spray brake cleaner or suitable cleaning agent info glow plug
openings, let it work in briefly, and blow out with compressed
air.

Then clean the glow plug openings using a cloth moistened
with oil.

A WARNING

Risk of eye injury.
¢ Put on safety goggles.

With T-bar and socket, 10 mm - 3220-

Cylinders 1, 2, 4

Ma7-0523

| s T |

3220

WOD-11155
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With socket insert AF 12 for glow plugs 4-cyl. TDI CR diesel - VAS
6454-

Cylinder 3 only

[ ]
'], Note

¢ The glow plugs can only be released up fo an angle of approx.

90°. After this, the turning movement is hindered in part by a
tendency to seize.

& This tendency to seize is caused by particles of dirt (e.g. sand)

entering the first glow plug threads as heat causes the glow
plugs (steel) and the cylinder head (aluminium) to expand.

Unscrew glow plug until it begins to stick, then screw it in again.
After this, unscrew it again until it begins to stick.

Keep turning the glow plug back and forth up to the point where
it begins to stick. Repeat this procedure until the glow plug can
be removed.

Pull out glow plugs carefully by hand or using assembly tool -
T40428-, as shown in illustration. Keep glow plugs straight
while unscrewing.

Installing

Screw in glow plugs carefully by hand or using assembly tool
- T40428- ;keepingthemsstraight, as shown in illustration, and
then tighten them to specified torque.

VAS 6454

W00-11583

i
o
st

AZ28-10204
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Installation is carried out in reverse order; note the following:

— Fit glow plug connectors -1- back onto glow plugs -arrow-.

? | Note

Check that glow plug connectors are securely seated.

— Install engine cover panel = page 39 .
Tightening torques

¢ > Fig. ““Glow plug versions and tightening torques™ ,
page 332

1.3 Removing and installing automatic glow
period control unit - J179-
Removing

— Release catch -arrow-, detach automatic glow period control
unit=J179-=item 1- downwards and unplug electrical connec-
tor -2-.

Installing
Installation is carried out in reverse sequence.

1.4 Removing and installing Hall sender -
G40-

Removing

— Remove engine cover panel = page 39 .

— Remove bolts -arrows- and push fuel lines slightly towards
front.

— Unplug electrical connector -2-.

— Unscrew bolt -1- and detach Hall sender - G40- .
Installing

Installation is carried out in reverse order; note the following:
— Install engine cover panel = page 39 .

Tightening torques

¢ = “1.1 Exploded view - glow plug system”, page 331

1.5 Removing and installing engine speed
sender - G28-

Special tools and workshop equipment required

. [Azz10715 ||
=
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¢ Assembly tool - T10118-
T10118

Wii0-11303

4 Socket, 4 mm - T10370-
T10370

WO0-11234

Removing

— Remove noise insulation = General body repairs, exterior;
Rep. gr. 66 ; Noise insulation; Exploded view - noise insula-
tion .

— Move electrical wiring harness clear and press to one side.

— Use assembly tool - T10118- to unplug electrical connector
-1-.

1| Note .-" - :—"-—‘_'_‘fl—- r i

AZE0112 ||

. =1 ]

¢ 7o release electrical connector without assembly tool -

710118-, use a screwdriver.
¢ Press in connector on engine speed sender.
& At the same time, lift releasetab with a thin wire hook.

— Unscrew bolt -2- and detach engine speed sender - G28- .
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Installing
Installation is carried out in reverse order; note the following:

— Move engine speed sender - G28- into installation position,
ensuring that tab -3- slides into guide slot on sealing flange
-4-, as shown in illustration.

— Tighten bolt -2- and plug in electrical connector -1-.
Tightening torques
¢ > "1.1 Exploded view - glow plug system”, page 331

¢ - General body repairs, exterior; Rep. gr. 66 ; Noise insula-
tion; Exploded view - noise insulation

AZB-10147

1. Glow plug system 337



