00 Safety information for working on vehicles with automatic engine start-

stop function (MSA)

RE1 1948

RE1 1949

Warning!
If the engine hood/bonnet contact is pulled upwards (workshop
mode), the information "switch closed" is output. The automatic
engine start-stop function is active.

An automatic engine start is possible.

Observe safety precautions when working on MSA vehicles.

Before carrying out practical work on the engine, always ensure that the
MSA functionality is deactivated so as to prevent automatic engine
starting while work is being carried out in the engine compartment.

MSA function is deactivated by:

e Deactivate MSA by means of button (1) in passenger compartment
e Open seat belt buckle and driver's door

e Open engine bonnet/hood and ensure that engine hood/bonnet
contact is not in workshop mode

e  Workshop mode
A=10mm

e Basic setting (engine hood/bonnet open)
B=7mm

To make sure that the engine hood/bonnet contact is at the basic
setting, if necessary press the hood/bonnet contact up to the limit
position before starting work and slowly release.

When working with diagnosis tools:

e QObserve instructions in diagnosis tool




Note:
For further information on automatic engine start-stop function (MSA):

e Referto the Service Information (bulletin) (for manual
transmissions) Service Information (bulletin) 61 01 07 335

e Referto the Service Information (bulletin) (for automatic
transmissions or twin-clutch gearboxes) Service Information
(bulletin) 61 01 10 629



13 31 029 Check fuel delivery pressure (N20,N26 ,N55 )

Special tools required:
T i e 135270

e 114310
e 115360
e 133060

Attention!

Lines are under pressure!

00

“ Recycling:

'. ' Catch and dispose of escaping fuel with auxiliary materials.

Wear safety goggles and gloves.

Fuel can emerge spontaneously at high velocity when the fuel line is
released!

Cal ' Observe country-specific waste disposal regulations.

Necessary preliminary viork:

e Connect diagnosis system
e Remove rear underbody protection.

Unscrew nuts (1).

Remove guard plate (2).

Release fuel lines from protective plate.
Disconnect fuel delivery line.

S’: Catch and dispose of escaping fuel in a suitable container.
Vs e Installation note:

Ji& Ensure the fuel delivery line is installed correctly (no chafing points).

- S Make sure retaining tabs latch correctly.
e

-1
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Unscrew adapter (1) from specialtool 135 270 .

RE13 00114




Insert special tool 13 5 270 into disconnected fuel line.
Screw onto special tool 13 5 270, the specialtool 11 4 310.
Screw IMIB 100 bar pressure sensor (1) on the specialtool 11 4 310 .

Note:

As an alternative to the 100 bar IMIB pressure sensor (1), the 25 bar
pressure sensor can also be used. For this, screw special tool 11 5 364
from set of specialtools 11 5 360 instead of special tool 11 4 310 onto
special tool 13 5 270 . Or directly screw the pressure gauge from the set
of special tools 13 3 060 onto the specialtool 135 270 .

Establish fuel delivery pressure. Read off fuel feed pressure on IMIB and

compare with values in diagnosis system.

Assemble engine.
Check fuel system for leak tightness.




13 31 032 Check fuel pressure

Special tools required:
T i e 130290

e 133060
e 114310
e 130291
e 130292
e 130293
Necessary preliminary work:

e Connect BMW diagnosis system.

Important!
Lines are under pressure!

Wear protective goggles and gloves.

Fuel can emerge spontaneously at high velocity when the fuelline is
released!

.‘ Recycling:

: ' Catch and dispose of escaping fuel with auxiliary materials.
‘ ’ Observe country-specific waste disposal regulations.




Check fuel delivery pressure:

To check the fuel delivery pressure, specialtool 13 0 290 must be assembled as
follows.

Screw adapter 11 4 310 onto line 13 0 291 . Screw the IMIB 100 bar pressure sensor
(1) onto adapter 114 310 .

Alternatively, the pressure gauge from the set of special tools 13 3 060 can be
screwed onto line 130 291 .

Between lines 13 0291 and 13 0 292, mount a shutoff tap (2) and a T-piece (3) from
the set of special tools 13 3 060 .

Close up T-piece (3) from the set of special tools with the cap 13 0293 .

Note:
The graphic shows FO7 The procedure is identical for other vehicles.

Remove circlip (1).

Unlock and detach fuel line (2) to fuel tank from fuel line (2) to high
pressure pump.

& e




Install special tool (1) 13 0 290 into detached fuel line with IMIB fuel
pressure sensor (100 bar).

Connect IMIB with fuel pressure sensor.

Establish fuel delivery pressure. Read off fuel delivery pressure on IMIB
and compare with values in diagnosis system.

RE13 00074

FE132 00075

Check fuel holding pressure:

To check the fuel holding pressure, special tool 13 0 290 must be assembled as
follows.

Screw adapter 11 4 310 onto line 13 0 291 . Screw the IMIB 100 bar pressure sensor
(1) onto adapter 114 310 ..

Alternatively, the pressure gauge from the set of special tools 13 3 060 can be
screwed onto line 130 291 .

Between lines 13 0291 and 13 0 292, mount a shutoff tap (2) and a T-piece (3) from
the set of special tools 13 3060 .

Mount pressure gauge (4) from special tool set 13 3 060 onto T-piece (3) from special
toolset 133060 .




Note:
The graphic shows FO7 The procedure is identical for other vehicles.

Remove circlip (1).

Unlock and detach fuel line (2) to fueltank from fuel line (2) to high
pressure pump.

(¢ 2 d
RE13 00073

Install special tool (1) 13 0 290 with pressure gauge (2) and IMIB 100 bar
fuel pressure sensor (3) into the detached fuel line.

Establish fuel delivery pressure.
Close shutoff tap (4) and switch off the engine.

Read off fuel holding pressure of high pressure pump from IMIB tester
and compare with values in diagnosis system.

Read off fuel holding pressure to fuel tank on pressure gauge (2) and
compare with values in diagnosis system.

Assemble engine.
Check fuel system for leak tightness.




1331 ... Notes regarding the fuel pressure test (reference pressure:
surrounding area)

The characteristic of this version with ambient pressure:
The connection for the vacuum hose of the fuel pressure regulator is located between the throttle
valve and the air cleaner and/or on the air cleaner.

Test prerequisite:
The correct fuel pressure regulator has been installed.

- Use the Electronic Parts Catalogue to check whether the correct fuel pressure regulator has been
installed for the vehicle:

Connect test adapter.

The regulating function of the fuel pressure regulator must be ensured under all operating conditions. The fuel
pump must always be able to generate a fuel pressure that is higher than the pressure that is adjusted by the
pressure regulator.

The DME controls the injection period for which the injection rate is adjusted.

The fuel return line is depressurised at engine standstill and ignition key position 0.The pressure regulator will
close at engine standstill and ignition key position 0. The fuel pressure in the feed will be maintained for an
extended period of time. A non-return valve will close in the fuel pump. This measure will maintain the fuel
pressure in the fuel system. Extended start times are thereby prevented.

- Let the engine run at idle and measure the fuel pressure.
When the measured value is less than the nominal value - 0.2 bar:
- The line cross-sections in the fuel feed are constricted or the fuelfilter is plugged,

or

- The voltage supply to the fuel pump function is not OK: For example, as a result of high contact
resistance (corrosion) in the plug connection between the wiring harness and the fuel pump.

When the measured value exceeds the nominal value + 0.2 bar:
- Stop the engine and then monitor the measured value.

- When the measured value drops to the nominal value, the line cross-sections in the fuel return line
are constricted or plugged.

- Check the fuel lines for kinks.
If no kinks are visible:

- Replace the return lines.

When the measured value remains too high, the pressure regulator is most likely faulty.
Attention:

There is a low probability that the return line is completely closed due to obstruction. Fuel would then leak out
under pressure when the pressure regulator is removed!

- Have acleaning rag ready and catch and dispose of escaping fuel.

Do not replace the pressure regulator. Replace the return line instead.
- Letthe engine run briefly at idle and then stop the engine.

- Write down the measured value at engine standstill.

Read the measured value again after about 20 to 30 minutes at engine standstill.

The following check requires special tool 13 3 010 (hose clip).

If the measured value dropped by more than 0.5 bar:
- Start the engine and wait briefly for stable pressure build-up



- Stop the engine and immediately disconnect the feed line just before the pressure gauge with
special tool 13 3 010

- Write down the measured value

- Read the measured value again after about 20 to 30 minutes at engine standstill

The following faults may be present if the measured value now dropped less than 0.5 bar:
- Faultin the feed lines

- Fault in the internal tank feed hose

- Faulty pressure-maintaining stop valve in the fuel pump

Check components. Replace faulty components.

If the measured value dropped again by more than 0.5 bar:
- Replace the pressure regulator

- Allfuel hoses and their hose clamps that were loosened during the checks must be replaced.

- Read out fault memory of DME control unit. Check stored fault messages. Rectify fault. Clear diagnostic
fault entries from fault memory.



16 12 200 Removing and installing/replacing outer fuel filter

Recycling:
Catch and dispose of escaping fuel.

9
¢,

Observe country-specific waste disposal regulations.

Necessary preliminary tasks:

e Remove rearunderbody protection.

Removal:

Unlock and detach fuel line (1).

Unlock fuel line (2) and pull off.

Catch and dispose of escaping fuel.
Release screw (3) and remove holder (4).
Remove fuelfilter (5).

~ RB1301587

Installation:

Install new fuelfilter (5).

Connect and audibly lock fuel line (2).
Connect and audibly lock the fuellines (1).
Install the holder (4) and tighten the screw (3).
Tightening torque 13 32 1AZ.

~ RB130158

Required follow-up work:

e Check fuel system for leak tightness.
¢ Installthe rear underbody protection.




13 53 192 Removing and installing/replacing a pressure line (N55)

¥

Special tools required:

e 321270
e 130160
Warning!

Observe warning on cylinder head cover.

Disconnect negative battery terminal (risk of fire due to short circuit
on dismantling).

Electric fuel pump starts up automatically when door is opened!

Carry out installation work on fuel system only with coolant
temperature below 40 °C.

Warning!
Wear full face guard and protective gloves.

Fuel can emerge spontaneously at high speed when the high
pressure line is released!

Important!
Adhere to conditions of absolute cleanliness when working on the
high-pressure fuel system.

Introduced contaminants can cause malfunctions in the system!

e Do not allow any dirt particles or foreign bodies to get into the
system.

e Remove alltraces of dirt before removing lines or separate
components.

e Use only fluff-free cloths.
e Sealallfuel system openings with protective caps or plugs.
e High pressure lines may be rescrewed a maximum of 10 times.

Necessary preliminary tasks:

e Remove ignition coil of corresponding cylinder.

Note:

e Ignition coils must not be fouled by fuel!

The resistance of the silicone material is reduced significantly by
contact with fuel, which may cause the ignition coil to fail! It is
therefore essential to protect the spark plug slot against ingress of
fuel with a cloth!

e Before installing ignition coils, clean spark plug slots with
compressed air.

e Make sure the spark plug slot is absolutely clean.



“ Recycling:

‘ Fuel escapes when fuel lines are detached.
‘ . Catch and dispose of escaping fuelin a suitable container.

Observe country-specific waste disposal regulations.

Warning!
Wear full face guard and protective gloves.

Fuel can emerge spontaneously at high velocity from the fuel
injectors!

To reduce the fuel pressure, place rag over fuel injector and
carefully tap against the fuel injector with a spanner.

There is arisk of injury if the fuel pressure is not reduced!

Note:
The following description applies to all pressure lines.

Release the pressure line on the rail first. To reduce existing fuel
pressure if necessary. Fuel must not get into the spark plug slot. Then
disconnect the pressure line from the injector.

Unscrew nuts (2).
Disconnect pressure line (1).

Installation note:
Reinstall rubber mount (3).

R13 1678

Important!
If several pressure lines are removed, ensure that each pressure
line is reinstalled in its original location (cylinder).

Mark pressure lines.

)(,,,;w."__,__ ._____.._;, \ Seal rail and injector with a matching plug (1) from special tool
fig,

=4 kit 1321270 .
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R13 1681

R13 1679

Seal pressure line (1) with a matching plug from special tool kit 232 1 270

When reinstalling lines, lubricate the thread and bearing face of the ball
with a little transmission oil or grease! When they are installed for the first
time the nuts have a coating of lubricant (only effective once).
Penetration of lubricant into the fuel-conducting area should be avoided.

Important!
Connect pressure line (1) without tension only.

To ensure distortion-free installation of the pressure line and to
avoid damaging the thread, it must be possible for both nuts to be
screwed on easily by hand!

If the ball bush is not in the centre of the sealing cone of the rail and
injector when the pressure line is attached, the pressure lines must
be relieved of tension.

If pressure lines are tensioned, see further procedure in the
section:

Relieving tension on pressure lines and fitting.

Adhere to tightening sequence:

Note:
Reset special tool in good time to prevent bending of pressure lines.

Insert pressure line (1), install together with rubber mount (3) and fit
nuts (2) hand-tight only.

e First tighten down nut (1) on injector.
e Then tighten down nut (2) on rail.

Tighten down nuts with special tool3 130 160 .
Tightening torque 13 53 9AZ.




Relieving tension on pressure lines and fitting:

If the ball bush is not in the centre of the sealing cone of the rail and
injector when the pressure line is attached, the pressure lines must be
relieved of tension. To relieve tension on the pressure line, the pressure
line of the adjacent injector on the same hold-down device must also be
released and the hold-down device must be released.

Release union nuts (2) on injectors.
Release union nuts (3) on rail.
Release screws (1) on hold-down device.
Fit pressure lines hand-tight.
Tighten screws (1) on hold-down device
Tightening torque 13 53 6AZ.
6. Tighten nuts (2) on injectors.

Tightening torque 13 53 9AZ.
7. Tighten nuts (3) on rail.
Tightening torque 13 53 9AZ.

ok~ wbd =

Assemble engine.

E Check fuel system for tightness.

Check function of DME.




13 53 332

Removing and installing/replacing feed line (N55)

¥
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Special tools required:

e 135020

e 321270

e 135160
Warning!

Disconnect negative battery terminal (risk of fire due to short circuit
on dismantling).

Electric fuel pump starts up automatically when door is opened!

Carry out installation work on fuel system only with coolant
temperature below 40 °C.

Wear safety goggles.

Important!
Adhere to conditions of absolute cleanliness when working on the
high-pressure fuel system.

Introduced contaminants can cause malfunctions in the system!
e Do not allow any dirt particles or foreign bodies to get into the

system.

e Remove alltraces of dirt before removing lines or separate
components.

e Use only fluff-free cloths.
e Sealallfuel system openings with protective caps or plugs.

Important!
Ignition coils must not be contaminated by fuel.

The resistance of the silicone material is reduced significantly by
contact with fuel, which may cause the ignition coil to fail!

Cover ignition coil with suitable means.

Necessary preliminary tasks:

e Remove intake plenum.



Recycling:
Fuel escapes when fuel lines are detached.

Catch and dispose of escaping fuelin a suitable container.
Observe country-specific waste disposal regulations.

Unlock and detach vacuum line (1) from the vacuum pump.

Unlock and pull off connector (2) from the high pressure pump and
connector (3) from the oil temperature sensor.

Release screws (1) below cable channel (2).Installation note:
Adhere to tightening/torque sequence.

Release fuel hose (3) and seal with special tool (1) 135 160 .
Release nut (1) on high pressure pump.
Remove feed line (2).

Close off feed line and high pressure pump with a matching plug from set
of specialtools 32 1270.

Installation note:
Adhere to tightening/torque sequence.

First, fit feed line on high pressure pump and engine block only hand-
tight. Do not connect fuel hose to the feed line yet.




Tighten screws (1) below the cable channel.
Tightening torque 13 53 10AZ.

Tighten union nut (1) with specialtool 135020 .
Tightening torque 13 53 7AZ.
Re-connect fuel hose (3) to feed line.

Assemble engine.
Check fuel system for tightness.
Check function of DME.




13 51 017
(N55)

Removing and installing/replacing high pressure pump (Bosch)

Warning!
Observe warning on cylinder head cover.

Disconnect negative battery terminal (risk of fire due to short-
circuiting on dismantling).

Electric fuel pump starts up automatically when door is opened!

Carry out installation work on fuel system only with coolant
temperature below 40 °C.

Important!
Wear full face guard and protective gloves.

Fuel can emerge spontaneously at high speed when the high
pressure line is released!

Important!
I Adhere to conditions of absolute cleanliness when carrying out
re pair work on the high-pressure fuel system!

Introduced contaminants can cause malfunctions in the system!

e Do not allow any dirt particles or foreign bodies to get into the
system.

e Remove alltraces of contamination before removing lines or
separate components.

e Use only lint-free cloths.
e Sealallfuel system openings with protective caps or plugs.

Important!
I Ignition coils must not be contaminated by fuel.
- The resistance of the silicone material is reduced significantly by
contact with fuel, which may cause the ignition coil to fail!
Cover ignition coil with suitable means.

Necessary preliminary tasks:

e Remove feed line.
e Remove pressure line.

" Recycling:
' ‘ Fuel escapes when fuel lines are detached.
tl) ' Catch and dispose of escaping fuel.

Observe country-specific waste disposal regulations.



=

Release screws (1).
Remove high pressure pump (2).

When removing the high pressure pump, ensure that the pump tappet
does not fall out.

Installation note:

Before installing the high pressure pump, the cam of the high pressure
pump drive must be turned to BDC. To do this, twist the engine if
necessary in the direction of engine rotation to the central bolt of the
crankshaft.

Adhere to tightening/torque sequence.

Lay depth gauge (1) flat on high pressure pump flange.

Turn engine at central bolt in direction of engine rotation until the depth
gauge shows that the camshaft has reached the BDC position.

Installation note:
Replace O-ring (1) and coat with engine oil.

Clean contact surfaces.

Install high pressure pump (2).

Installation note:

Provisionally fasten screws (1) on high pressure pump (2) and tighten
alternately in 90° increments until final tightening, otherwise the piston
may break as a result of tilting!

Tightening torque 13 53 1AZ.
Attach connector.

Installation note:
An adapter must be installed for some high pressure pumps. For further
information, see the Electronic Parts Catalogue (EPC).

Assemble engine.
Check fuel system for leak tightness.
Check function of DME.







13 53 334

Removing and installing/replacing pressure line (N55)

¥

Special tools required:

e 118610

e 135020

e 321270
Warning!

Observe warning on cylinder head cover.

Disconnect negative battery terminal (risk of fire due to short-
circuiting on removal).

Electric fuel pump starts up automatically when door is opened!

Carry out installation work on fuel system only with coolant
temperature below 40 °C.

Important!
Wear full face guard and protective gloves.

Fuel can emerge spontaneously at high speed when the high
pressure line is released!

Important!
Adhere to conditions of absolute cleanliness when working on the
high-pressure fuel system.

Introduced contaminants can cause malfunctions in the system!

e Do not allow any dirt particles or foreign bodies to get into the
system.

e Remove alltraces of dirt before removing lines or separate
components.

e Use only fluff-free cloths.
e Sealallfuel system openings with protective caps or plugs.
e High pressure lines may be rescrewed a maximum of 10 times.

Recycling:
Fuel escapes when fuel lines are detached.

Catch and dispose of escaping fuelin a suitable container.
Observe country-specific waste disposal regulations.

Necessary preliminary tasks:

e Remove intake plenum.
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Release nuts (1 and 2).
Remove H.P. line.

Seal connections of high pressure line and the high pressure pump with
matching plugs from special toolset 32 1 270 .

Fit high pressure line.

When reinstalling lines, lubricate the thread and bearing face of the ball
with a little transmission oil or grease! When they are installed for the first
time the nuts have a coating of lubricant (only effective once).
Penetration of lubricant into the fuel-conducting area should be avoided.

Important!
Adhere to the installation procedure!

Lay the high pressure line with the ball bush (1) to the high pressure
pump. When doing so, the ball bush (2) of the high pressure line
must lie in the centre of the cone on the rail. If the ball bush (2) does
not lie in the centre of the cone, the installation position of the rail
must be adjusted. To do this the following fuel system components
must be released:

¢ Release pressure lines on injectors and on rail.
e Release mounting bolts on rail.

Follow sequence of screw connections:

1. Fit high pressure line on high pressure pump and on rail hand-
tight.

2. Fit high pressure lines between the injectors and the rail hand-
tight.

3. Fit mounting bolts on the rail and cylinder head hand-tight.

4. Tighten mounting bolts on rail and cylinder head.
Tightening torque 13 53 2AZ.

5. Tighten high pressure line on injectors.
Tightening torque 13 53 9AZ.

6. Tighten high pressure line (injector line) on rail.
Tightening torque 13 53 9AZ.

7. Tighten high pressure line (high pressure line between rail and
high pressure pump) on rail.

Tightening torque 13 53 8AZ.
8. Tighten high pressure line on high pressure pump.
Tightening torque 13 53 8AZ.

Assemble engine.

E? Check fuel system for tightness.

Check function of DME.




13 53 158 Removing and installing/replacing rail (Bosch high pressure
pump) (N55)

Special tools required:

T e 130160

Warning!
Observe warning on cylinder head cover.

Disconnect negative battery terminal (risk of fire due to short circuit
on dismantling).

Electric fuel pump starts up automatically when door is opened!

Carry out installation work on fuel system only with coolant
temperature below 40 °C.

Important!
Wear full face guard and protective gloves.

Fuel can emerge spontaneously at high speed when the high
pressure line is released!

Important!
I Adhere to conditions of absolute cleanliness when working on the
high-pressure fuel system.

Introduced contaminants can cause malfunctions in the system!

e Do not allow any dirt particles or foreign bodies to get into the
system.

e Remove alltraces of dirt before removing lines or separate
components.

e Use only fluff-free cloths.
e Sealallfuel system openings with protective caps or plugs.

Important!
When working on the oil, coolant or fuel circuit, you must protect the
alternator against dirt contamination.

Cover alternator with suitable materials.

Failure to comply with this procedure may result in an alternator
malfunction.

Necessary preliminary vork:

e Disconnect pressure lines.
e Remove rear ignition coil cover.




“ Recycling:

‘ Fuel escapes when fuel lines are detached.
‘ . Catch and dispose of escaping fuel.

Observe country-specific waste disposal regulations.

Release wiring harmesses (1) from rail and lay to one side.
Undo clamps (2) from rail.

T
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Slacken nut (1).

Unlock and disconnect plug (2) on high-pressure sensor.
Release screws (3).

Remove rail (4).

Installing the rail:
Rail installation is described separately from removal.

If an injector line is being replaced, the corresponding injector hold-down
device must be released (see Removing and installing injector).

Installation note:
Before reinstalling the rail, the decoupling element and sleeves (1) must
be replaced.

RE13 00315




Install rail (4) while tightening nuts (1) and bolts (3) hand-tight only.Note:

e Rail must still be displaceable on cylinder head.
e Nut (1) must be able to be screwed on easily by hand.

Important!
Connect pressure line (1) without tension only.

To ensure distortion-free installation of the pressure line and to
avoid damaging the thread, it must be possible for both nuts to be
screwed on easily by hand!

Fitting pressure lines:
(Same procedure for all pressure lines)
Install pressure line (1). Tighten nuts (2) hand-tight only.

When reinstalling lines, lubricate the thread and the nut facing of the ball!
When they are installed for the first time the nuts have a coating of
lubricant (only effective once). Penetration of lubricant into the fuel-
conducting area should be avoided.

Reinstall rubber mount (3).

Procedure for loose injector hold-down device (this operation can be
skipped if the injector hold-down device has not been loosened).

Firstly tighten screw (1).

Tightening torque 13 53 6AZ.
Then tighten down screw (2).
Tightening torque 13 53 6AZ.

T -
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Adhere to tightening sequence:

e 1.Tighten screws (1).
Tightening torque 13 53 2AZ.
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Important!
Reset specialtoolin early to avoid bending pressure lines.

Tighten down nuts with special tool 3130 160 .
Adhere to tightening sequence:

e 2. First tighten nut (1) on injector.
e 3. Then tighten nut (2) on rail.

Tightening torque 13 53 9AZ.

e 4. Tighten nut (2).
5. Tighten nut (1).
Tightening torque 13 53 8AZ.

Push connector for high pressure sensor on.

Assemble engine.
Check fuel system for tightness.
Check function of DME.




13 53 158 Removing and installing/replacing rail (rail with pressure lines)
(N55)

Special tools required:

T e 130160

Warning!
Observe warning on cylinder head cover.

Disconnect negative battery terminal (risk of fire due to short circuit
on dismantling).

Electric fuel pump starts up automatically when door is opened!

Carry out installation work on fuel system only with coolant
temperature below 40 °C.

Attention!
Wear full face guard and protective gloves.

Fuel can emerge spontaneously at high speed when the high
pressure line is released!

Attention!
Adhere to conditions of absolute cleanliness when carrying out
repair work on the high-pressure fuel system!

Introduced contaminants can cause malfunctions in the system!

e Do not allow any dirt particles or foreign bodies to get into the
system.

e Remove alltraces of contamination before removing lines or
separate components.

e Use only lint-free cloths.
e Sealallfuel system openings with protective caps or plugs.

Attention!
When working on the oil, coolant or fuel circuit, you must protect the
alternator against dirt contamination.

Cover alternator with suitable materials.

Failure to comply with this procedure may result in an alternator
malfunction.

Necessary preliminary vork:

e Remove ignition coils.
e Remove intake silencer housing
¢ [f fitted: Remove rear ignition coil cover.




" Recycling:

‘ Fuel escapes when fuel lines are detached.
‘ . Catch and dispose of escaping fuel.

Observe country-specific waste disposal regulations.

Release wiring harmesses (1) from rail and lay to one side.
Undo clamps (2) from rail.
Unlock connector (3) from and remove from rail pressure sensor.

Release screws (1).

Slacken nut (2).

Loosen nuts (3) on injectors.
Feed out and remove the rail .

Installing the rail:
Rail installation is described separately from removal.

Installation note:
Before reinstalling the rail, the decoupling element and sleeves (1) must
be replaced.

RE13 02076




Install rail while tightening bolts (1) and nuts (2) and (3) hand-tight only.
Note:

e Rail must still be displaceable on cylinder head.
¢ Nuts (2) and (3) must be able to be screwed on easily by hand!

Adhere to tightening sequence:

1. Tighten down screws (1).

1 Tightening torque 13 53 2AZ.
2. Tighten nuts (3) on the injectors with specialtool 13 0 160 .
Reset special toolin early to avoid bending pressure lines
Tightening torque 13 53 9AZ.

3. Tighten nut (2).

Tightening torque 13 53 8AZ.

Mount clamps (2) on the rail.
Lay wiring harnesses (1) and attach on the clamps (2).
Connect the connector (3) to the rail pressure sensor and lock it audibly.

B RB1302074

Assemble engine.
Check fuel system for leak tightness.
Check function of DME.




13 53 596

Replacing high-pressure fuel sensor (N55)

Special tools required:
T i e 321270

e 322100

Warning!
Observe warning on cylinder head cover.

Disconnect negative battery terminal (risk of fire due to short circuit
on dismantling).

Electric fuel pump starts up automatically when door is opened!

Carry out installation work on fuel system only with coolant
temperature below 40 °C.

Important!
Wear full face guard and protective gloves.

Fuel can emerge spontaneously at high speed when the high
pressure line is released!

Important!
Read and comply with notes on protection against electrostatic
discharge (ESD protection).

Important!
Adhere to conditions of absolute cleanliness when working on the
high-pressure fuel system.

Introduced contaminants can cause malfunctions in the system!

e Do not allow any dirt particles or foreign bodies to get into the
system.

e Remove alltraces of dirt before removing lines or separate
components.

e Use only fluff-free cloths.
e Seal all fuel system openings with protective caps or plugs.

Necessary preliminary tasks:

¢ Remove ignition coil cover
e Remove rear ignition coil cover.
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Recycling:
Fuel escapes when fuel lines are detached.

Catch and dispose of escaping fuelin a suitable container.
Observe country-specific waste disposal regulations.

Unlock connector (1) and remove.
Release high pressure sensor (2) and remove.
Tightening torque 13 53 4AZ with special tool 322100 .

Seal rail (3) 32 1 270 if necessary with a matching plug from set of special
tools .

Assemble engine.
Check fuel system for tightness.
Check function of DME.




13 53 192 Removing and installing/replacing a pressure line (N55)
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Special tools required:

e 321270
e 130160
Warning!

Observe warning on cylinder head cover.

Disconnect negative battery terminal (risk of fire due to short circuit
on dismantling).

Electric fuel pump starts up automatically when door is opened!

Carry out installation work on fuel system only with coolant
temperature below 40 °C.

Warning!
Wear full face guard and protective gloves.

Fuel can emerge spontaneously at high speed when the high
pressure line is released!

Important!
Adhere to conditions of absolute cleanliness when working on the
high-pressure fuel system.

Introduced contaminants can cause malfunctions in the system!

e Do not allow any dirt particles or foreign bodies to get into the
system.

e Remove alltraces of dirt before removing lines or separate
components.

e Use only fluff-free cloths.
e Sealallfuel system openings with protective caps or plugs.
e High pressure lines may be rescrewed a maximum of 10 times.

Necessary preliminary tasks:

e Remove ignition coil of corresponding cylinder.

Note:

e Ignition coils must not be fouled by fuel!

The resistance of the silicone material is reduced significantly by
contact with fuel, which may cause the ignition coil to fail! It is
therefore essential to protect the spark plug slot against ingress of
fuel with a cloth!

e Before installing ignition coils, clean spark plug slots with
compressed air.

e Make sure the spark plug slot is absolutely clean.



“ Recycling:

‘ Fuel escapes when fuel lines are detached.
‘ . Catch and dispose of escaping fuelin a suitable container.

Observe country-specific waste disposal regulations.

Warning!
Wear full face guard and protective gloves.

Fuel can emerge spontaneously at high velocity from the fuel
injectors!

To reduce the fuel pressure, place rag over fuel injector and
carefully tap against the fuel injector with a spanner.

There is arisk of injury if the fuel pressure is not reduced!

Note:
The following description applies to all pressure lines.

Release the pressure line on the rail first. To reduce existing fuel
pressure if necessary. Fuel must not get into the spark plug slot. Then
disconnect the pressure line from the injector.

Unscrew nuts (2).
Disconnect pressure line (1).

Installation note:
Reinstall rubber mount (3).

R13 1678

Important!
If several pressure lines are removed, ensure that each pressure
line is reinstalled in its original location (cylinder).

Mark pressure lines.

)(,,,;w."__,__ ._____.._;, \ Seal rail and injector with a matching plug (1) from special tool
fig,

=4 kit 1321270 .
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Seal pressure line (1) with a matching plug from special tool kit 232 1 270

When reinstalling lines, lubricate the thread and bearing face of the ball
with a little transmission oil or grease! When they are installed for the first
time the nuts have a coating of lubricant (only effective once).
Penetration of lubricant into the fuel-conducting area should be avoided.

Important!
Connect pressure line (1) without tension only.

To ensure distortion-free installation of the pressure line and to
avoid damaging the thread, it must be possible for both nuts to be
screwed on easily by hand!

If the ball bush is not in the centre of the sealing cone of the rail and
injector when the pressure line is attached, the pressure lines must
be relieved of tension.

If pressure lines are tensioned, see further procedure in the
section:

Relieving tension on pressure lines and fitting.

Adhere to tightening sequence:

Note:
Reset special tool in good time to prevent bending of pressure lines.

Insert pressure line (1), install together with rubber mount (3) and fit
nuts (2) hand-tight only.

e First tighten down nut (1) on injector.
e Then tighten down nut (2) on rail.

Tighten down nuts with special tool3 130 160 .
Tightening torque 13 53 9AZ.




Relieving tension on pressure lines and fitting:

If the ball bush is not in the centre of the sealing cone of the rail and
injector when the pressure line is attached, the pressure lines must be
relieved of tension. To relieve tension on the pressure line, the pressure
line of the adjacent injector on the same hold-down device must also be
released and the hold-down device must be released.

Release union nuts (2) on injectors.
Release union nuts (3) on rail.
Release screws (1) on hold-down device.
Fit pressure lines hand-tight.
Tighten screws (1) on hold-down device
Tightening torque 13 53 6AZ.
6. Tighten nuts (2) on injectors.

Tightening torque 13 53 9AZ.
7. Tighten nuts (3) on rail.
Tightening torque 13 53 9AZ.

ok~ wbd =

Assemble engine.

E Check fuel system for tightness.

Check function of DME.




13 53 310 Removing and installing/replacing an injector (N55)

Special tools required:
T I e 130320

e 009170
e 130190
e 130280

Observe warnings on removal of the injectors without fail!

Note:
Caution! Injector conversion from EU5 to EU6.

For vehicles produced up until 01 July 2013.

If you can choose between several injectors, the service function
“injector determination” must first be called up and the designated
injector must be ordered before replacing the injector.

Necessary preliminary vork:

e Disconnect negative battery terminal (risk of fire due to short-
circuiting on dismantling).

e Remove ignition coil of corresponding cylinder.

¢ Remove pressure lines of the corresponding cylinder (only on
vehicles with individual pressure lines).

¢ Remove rail (only on vehicles using the rail with fixed pressure
lines).

Unlock and disconnect the connectors (2) from the injectors with a small
slotted screwdriver (1).

Unlock the lock in the direction of the arrow with a small slotted
screwdriver (1). Disconnect the connector (2) on the connector housing
from the injector.

) W .
M RE1301555




Note:
The following description applies to all injectors in cylinders 1-6.

Unlock connector (1) from injectors and detach.
Slacken nut (2).

Tightening torque 12 90 5AZ.

Remove ground cable (3).

Caution!
First, release screw (2). The, release screw (1).

Otherwise, the hold-down device may tilt.

Remove holding-down element (3).
Pullinjectors upward out of cylinder head and remove.

Note:
If several injectors are removed, ensure that each injector is reinstalled

@ in its original location (cylinder).
WAL Markinjectors
ecors:

Procedure in event of stuck injector:
Use special tool 13 0 320 to remove injectors that are stuck.

Lightly oil pull-out thread (1) and unscrew completely (see graphic)
before using the special tool.

Caution!
Pull-out thread (1) is a left-hand thread!

RE13 00085

Fit specialtool (1) 13 0 320 on injector slot. Join screws (2) to injector
slot by a few threads. Screw in pull-out thread (4) until it is possible to
screw the threaded sleeves (3) onto the injectors. Screw threaded
sleeves (3) onto injectors and tighten down.

Tighten screws (2).
Tightening torque 13 53 13AZ.

=
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R131727

R13 1414

Caution!
Set torque wrench (1) to 5 Nm clockwise rotation. Together with the
specialtool 13 0 320, this corresponds to a tensile force of 2000 N.
The injector must be renewed if the torque wrench disengages
when the injector is pulled out.

Fit torque wrench (1) and special tool (2) 00 9 170 on hexagon head (3)
of specialtool 13 0 320 .

Turn torque wrench (1) in clockwise direction until the injector is pulled
out.

After removing, fit protective caps (1 and 2) to injector tip and fuel line
connection. Installation note:
When installing a new injector:

¢ Install decoupling element (3) without fail!

Failure to comply with this requirement may result in line breaks and
fuel discharge!

Installation note:
When reusing a running injector:
¢ Replace decoupling element (1) without fail!
¢ Replace Teflon ring (2) without fail!
A Teflon ring that has already been installed once in the cylinder
head must be replaced before the injector is reinstalled.

Failure to comply with this requirement may result in line breaks and
fuel discharge!

Replace Teflon ring:

Before replacing the Teflon ring (1), make sure your hands and the
support areas are clean and free of oil.

Avoid mechanical contact with injector tip (2).
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Remove Teflon ring (2) using special tool (3) 13 0 191 from the set of
specialtools 13 0 190 from the injector (1).

Use a fluff-free cloth only to remove combustion residues from cylindrical
part of injector tip (do not use ultrasound or other tools/agents).

Do not clean injector tip.

Push new Teflon ring (1) onto installation cone (2) 13 0 283 from the set
of special tools 13 0 280 .

Mount Teflon ring (1) with installation cone (2) 13 0 283 onto injector
tip (3).Note:

e Do not use fingernails to slide Teflon ring on.
e Do not use any lubricating agents.
e The sealing ring is expanded when slid on.

Use special tool (1) 13 0 281 from set of special tools 13 0 280 to slide
Teflon ring into groove (3) on injector.
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To adjust the widened Teflon ring to the installation dimension, special
tool (1) 13 0 282 from set of special tools 13 0 280 must be slid up to limit
position on injector (2).

Do not use any lubricating agents.

Note:
Pull mounting tip (1) of special tool 13 0 282 towards rear to release
installation cone (2) 13 0 281.

Installing injector:

Caution!
Injection quantity compensation!

An injection quantity compensation must be carried out if an injector is
replaced or changed on the cylinder side.

Injection quantity compensation is carried out with the aid of a so-called
adjustment value.

The adjustment value is printed in three digits on the injector body.
The adjustment value must be read off before installation!

Enter the adjustment value according to the installation location
(cylinder) of the injector.

If injector quantity compensation is not carried out, the engine may run
roughly or fail to start.

Injection quantity compensation is described at the end of these
instructions.
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Insert injectors in injector bores.

Fit specialtool (1) 13 0 320 on injector slot. Join screws (2) to injector
slot by a few threads. Screw in the pull-out thread (4) until the threaded
sleeves (3) can be screwed onto the injectors. Screw threaded
sleeves (3) onto injectors and tighten down.

Tighten screws (2).
Tightening torque 13 53 13AZ.

Caution!
Set torque wrench (1) to 2 Nm counter-clockwise rotation.

Fit torque wrench (1) and special tool (2) 00 9 170 on hexagon head (3)
of specialtool 130 320 .

Turn torque wrench (1) in counterclockwise direction until 2 Nm are
reached.

Installation note:
Install hold-down device (1) with curvatures (black arrows) downward.

Fit hold-down device (3) on injectors.
Fit screws (1) hand-tight.
Only fit the screw (2) loosely to prevent the hold-down device from tilting.




Only on vehicles with individual pressure lines.

Fit pressure lines with rubber mounts (3) on injectors and rail. Tighten
nuts (1) and (2) manually only.

First tighten screw (1).
Tightening torque 13 53 6AZ.
Then tighten screw (2).
Tightening torque 13 53 6AZ.

Only on vehicles with individual pressure lines.

Tighten down pressure lines on injectors (1).
Tightening torque 13 53 9AZ .

Then tighten pressure lines (2) on rail.
Tightening torque 13 53 9AZ .

Installation note:
Reinstall ine damper (3).

Note:
The following description applies to all injectors.

Noticeably connect connector (1) to the injectors.
Mount the ground cable (3).

Tighten nut (2).

Tightening torque 12 90 5AZ.
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Check all connectors (1) on the injectors again for correct fit and make
sure that all connectors have noticeably engaged.

Perform an injection quantity compensation:

The adjustment value is printed with three digits - depending on the
version - on the injector body.

Connect diagnosis system.
Identify vehicle.

Select "Function selection.”
Select "Service functions.”
Select "Engine electronics.”
Select "Adjustment functions.”
Select "Adjust injectors.”
Select "Test plan”

For each replaced injector, the adjustment value must be entered
according to the installation location (cylinder).

Clean spark plug slot.

Assemble engine.

Check fuel system for leak tightness.
Check function of DME.




13 53 332

Removing and installing/replacing feed line (N55)
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Special tools required:

e 135020

e 321270

e 135160
Warning!

Disconnect negative battery terminal (risk of fire due to short circuit
on dismantling).

Electric fuel pump starts up automatically when door is opened!

Carry out installation work on fuel system only with coolant
temperature below 40 °C.

Wear safety goggles.

Important!
Adhere to conditions of absolute cleanliness when working on the
high-pressure fuel system.

Introduced contaminants can cause malfunctions in the system!
e Do not allow any dirt particles or foreign bodies to get into the

system.

e Remove alltraces of dirt before removing lines or separate
components.

e Use only fluff-free cloths.
e Sealallfuel system openings with protective caps or plugs.

Important!
Ignition coils must not be contaminated by fuel.

The resistance of the silicone material is reduced significantly by
contact with fuel, which may cause the ignition coil to fail!

Cover ignition coil with suitable means.

Necessary preliminary tasks:

e Remove intake plenum.



Recycling:
Fuel escapes when fuel lines are detached.

Catch and dispose of escaping fuelin a suitable container.
Observe country-specific waste disposal regulations.

Unlock and detach vacuum line (1) from the vacuum pump.

Unlock and pull off connector (2) from the high pressure pump and
connector (3) from the oil temperature sensor.

Release screws (1) below cable channel (2).Installation note:
Adhere to tightening/torque sequence.

Release fuel hose (3) and seal with special tool (1) 135 160 .
Release nut (1) on high pressure pump.
Remove feed line (2).

Close off feed line and high pressure pump with a matching plug from set
of specialtools 32 1270.

Installation note:
Adhere to tightening/torque sequence.

First, fit feed line on high pressure pump and engine block only hand-
tight. Do not connect fuel hose to the feed line yet.




Tighten screws (1) below the cable channel.
Tightening torque 13 53 10AZ.

Tighten union nut (1) with specialtool 135020 .
Tightening torque 13 53 7AZ.
Re-connect fuel hose (3) to feed line.

Assemble engine.
Check fuel system for tightness.
Check function of DME.




13 53 334

Removing and installing/replacing pressure line (N55)
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Special tools required:

e 118610

e 135020

e 321270
Warning!

Observe warning on cylinder head cover.

Disconnect negative battery terminal (risk of fire due to short-
circuiting on removal).

Electric fuel pump starts up automatically when door is opened!

Carry out installation work on fuel system only with coolant
temperature below 40 °C.

Important!
Wear full face guard and protective gloves.

Fuel can emerge spontaneously at high speed when the high
pressure line is released!

Important!
Adhere to conditions of absolute cleanliness when working on the
high-pressure fuel system.

Introduced contaminants can cause malfunctions in the system!

e Do not allow any dirt particles or foreign bodies to get into the
system.

e Remove alltraces of dirt before removing lines or separate
components.

e Use only fluff-free cloths.
e Sealallfuel system openings with protective caps or plugs.
e High pressure lines may be rescrewed a maximum of 10 times.

Recycling:
Fuel escapes when fuel lines are detached.

Catch and dispose of escaping fuelin a suitable container.
Observe country-specific waste disposal regulations.

Necessary preliminary tasks:

e Remove intake plenum.
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Release nuts (1 and 2).
Remove H.P. line.

Seal connections of high pressure line and the high pressure pump with
matching plugs from special toolset 32 1 270 .

Fit high pressure line.

When reinstalling lines, lubricate the thread and bearing face of the ball
with a little transmission oil or grease! When they are installed for the first
time the nuts have a coating of lubricant (only effective once).
Penetration of lubricant into the fuel-conducting area should be avoided.

Important!
Adhere to the installation procedure!

Lay the high pressure line with the ball bush (1) to the high pressure
pump. When doing so, the ball bush (2) of the high pressure line
must lie in the centre of the cone on the rail. If the ball bush (2) does
not lie in the centre of the cone, the installation position of the rail
must be adjusted. To do this the following fuel system components
must be released:

¢ Release pressure lines on injectors and on rail.
e Release mounting bolts on rail.

Follow sequence of screw connections:

1. Fit high pressure line on high pressure pump and on rail hand-
tight.

2. Fit high pressure lines between the injectors and the rail hand-
tight.

3. Fit mounting bolts on the rail and cylinder head hand-tight.

4. Tighten mounting bolts on rail and cylinder head.
Tightening torque 13 53 2AZ.

5. Tighten high pressure line on injectors.
Tightening torque 13 53 9AZ.

6. Tighten high pressure line (injector line) on rail.
Tightening torque 13 53 9AZ.

7. Tighten high pressure line (high pressure line between rail and
high pressure pump) on rail.

Tightening torque 13 53 8AZ.
8. Tighten high pressure line on high pressure pump.
Tightening torque 13 53 8AZ.

Assemble engine.

E? Check fuel system for tightness.

Check function of DME.




13 53 158 Removing and installing/replacing rail (Bosch high pressure
pump) (N55)

Special tools required:

T e 130160

Warning!
Observe warning on cylinder head cover.

Disconnect negative battery terminal (risk of fire due to short circuit
on dismantling).

Electric fuel pump starts up automatically when door is opened!

Carry out installation work on fuel system only with coolant
temperature below 40 °C.

Important!
Wear full face guard and protective gloves.

Fuel can emerge spontaneously at high speed when the high
pressure line is released!

Important!
I Adhere to conditions of absolute cleanliness when working on the
high-pressure fuel system.

Introduced contaminants can cause malfunctions in the system!

e Do not allow any dirt particles or foreign bodies to get into the
system.

e Remove alltraces of dirt before removing lines or separate
components.

e Use only fluff-free cloths.
e Sealallfuel system openings with protective caps or plugs.

Important!
When working on the oil, coolant or fuel circuit, you must protect the
alternator against dirt contamination.

Cover alternator with suitable materials.

Failure to comply with this procedure may result in an alternator
malfunction.

Necessary preliminary vork:

e Disconnect pressure lines.
e Remove rear ignition coil cover.




“ Recycling:

‘ Fuel escapes when fuel lines are detached.
‘ . Catch and dispose of escaping fuel.

Observe country-specific waste disposal regulations.

Release wiring harmesses (1) from rail and lay to one side.
Undo clamps (2) from rail.

T
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Slacken nut (1).

Unlock and disconnect plug (2) on high-pressure sensor.
Release screws (3).

Remove rail (4).

Installing the rail:
Rail installation is described separately from removal.

If an injector line is being replaced, the corresponding injector hold-down
device must be released (see Removing and installing injector).

Installation note:
Before reinstalling the rail, the decoupling element and sleeves (1) must
be replaced.

RE13 00315




Install rail (4) while tightening nuts (1) and bolts (3) hand-tight only.Note:

e Rail must still be displaceable on cylinder head.
e Nut (1) must be able to be screwed on easily by hand.

Important!
Connect pressure line (1) without tension only.

To ensure distortion-free installation of the pressure line and to
avoid damaging the thread, it must be possible for both nuts to be
screwed on easily by hand!

Fitting pressure lines:
(Same procedure for all pressure lines)
Install pressure line (1). Tighten nuts (2) hand-tight only.

When reinstalling lines, lubricate the thread and the nut facing of the ball!
When they are installed for the first time the nuts have a coating of
lubricant (only effective once). Penetration of lubricant into the fuel-
conducting area should be avoided.

Reinstall rubber mount (3).

Procedure for loose injector hold-down device (this operation can be
skipped if the injector hold-down device has not been loosened).

Firstly tighten screw (1).

Tightening torque 13 53 6AZ.
Then tighten down screw (2).
Tightening torque 13 53 6AZ.

T -
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Adhere to tightening sequence:

e 1.Tighten screws (1).
Tightening torque 13 53 2AZ.
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Important!
Reset specialtoolin early to avoid bending pressure lines.

Tighten down nuts with special tool 3130 160 .
Adhere to tightening sequence:

e 2. First tighten nut (1) on injector.
e 3. Then tighten nut (2) on rail.

Tightening torque 13 53 9AZ.

e 4. Tighten nut (2).
5. Tighten nut (1).
Tightening torque 13 53 8AZ.

Push connector for high pressure sensor on.

Assemble engine.
Check fuel system for tightness.
Check function of DME.




13 53 158 Removing and installing/replacing rail (rail with pressure lines)
(N55)

Special tools required:

T e 130160

Warning!
Observe warning on cylinder head cover.

Disconnect negative battery terminal (risk of fire due to short circuit
on dismantling).

Electric fuel pump starts up automatically when door is opened!

Carry out installation work on fuel system only with coolant
temperature below 40 °C.

Attention!
Wear full face guard and protective gloves.

Fuel can emerge spontaneously at high speed when the high
pressure line is released!

Attention!
Adhere to conditions of absolute cleanliness when carrying out
repair work on the high-pressure fuel system!

Introduced contaminants can cause malfunctions in the system!

e Do not allow any dirt particles or foreign bodies to get into the
system.

e Remove alltraces of contamination before removing lines or
separate components.

e Use only lint-free cloths.
e Sealallfuel system openings with protective caps or plugs.

Attention!
When working on the oil, coolant or fuel circuit, you must protect the
alternator against dirt contamination.

Cover alternator with suitable materials.

Failure to comply with this procedure may result in an alternator
malfunction.

Necessary preliminary vork:

e Remove ignition coils.
e Remove intake silencer housing
¢ [f fitted: Remove rear ignition coil cover.




" Recycling:

‘ Fuel escapes when fuel lines are detached.
‘ . Catch and dispose of escaping fuel.

Observe country-specific waste disposal regulations.

Release wiring harmesses (1) from rail and lay to one side.
Undo clamps (2) from rail.
Unlock connector (3) from and remove from rail pressure sensor.

Release screws (1).

Slacken nut (2).

Loosen nuts (3) on injectors.
Feed out and remove the rail .

Installing the rail:
Rail installation is described separately from removal.

Installation note:
Before reinstalling the rail, the decoupling element and sleeves (1) must
be replaced.

RE13 02076




Install rail while tightening bolts (1) and nuts (2) and (3) hand-tight only.
Note:

e Rail must still be displaceable on cylinder head.
¢ Nuts (2) and (3) must be able to be screwed on easily by hand!

Adhere to tightening sequence:

1. Tighten down screws (1).

1 Tightening torque 13 53 2AZ.
2. Tighten nuts (3) on the injectors with specialtool 13 0 160 .
Reset special toolin early to avoid bending pressure lines
Tightening torque 13 53 9AZ.

3. Tighten nut (2).

Tightening torque 13 53 8AZ.

Mount clamps (2) on the rail.
Lay wiring harnesses (1) and attach on the clamps (2).
Connect the connector (3) to the rail pressure sensor and lock it audibly.

B RB1302074

Assemble engine.
Check fuel system for leak tightness.
Check function of DME.




13 53 596

Replacing high-pressure fuel sensor (N55)

Special tools required:
T i e 321270

e 322100

Warning!
Observe warning on cylinder head cover.

Disconnect negative battery terminal (risk of fire due to short circuit
on dismantling).

Electric fuel pump starts up automatically when door is opened!

Carry out installation work on fuel system only with coolant
temperature below 40 °C.

Important!
Wear full face guard and protective gloves.

Fuel can emerge spontaneously at high speed when the high
pressure line is released!

Important!
Read and comply with notes on protection against electrostatic
discharge (ESD protection).

Important!
Adhere to conditions of absolute cleanliness when working on the
high-pressure fuel system.

Introduced contaminants can cause malfunctions in the system!

e Do not allow any dirt particles or foreign bodies to get into the
system.

e Remove alltraces of dirt before removing lines or separate
components.

e Use only fluff-free cloths.
e Seal all fuel system openings with protective caps or plugs.

Necessary preliminary tasks:

¢ Remove ignition coil cover
e Remove rear ignition coil cover.
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Recycling:
Fuel escapes when fuel lines are detached.

Catch and dispose of escaping fuelin a suitable container.
Observe country-specific waste disposal regulations.

Unlock connector (1) and remove.
Release high pressure sensor (2) and remove.
Tightening torque 13 53 4AZ with special tool 322100 .

Seal rail (3) 32 1 270 if necessary with a matching plug from set of special
tools .

Assemble engine.
Check fuel system for tightness.
Check function of DME.




1353 ... Warnings for the removal of injectors (N55)

Warning!

Fuel, oil and dirt particles may get into your
eyes!

Wear full face guard and protective gloves.
Observe warning on cylinder head cover.

Disconnect negative battery terminal (risk of
fire due to short circuit on removal).

Carry out installation work on fuel system only
with coolant temperature below 40 °C.

Electric fuel pump starts up automatically when
dooris opened!

Fuel can emerge spontaneously at high
velocity from the fuelinjectors!

To reduce the fuel pressure, place rag over
fuel injector and carefully tap against the fuel
injector with a spanner.

There is a danger of injury if the fuel pressure
is not reduced!

Before removing the injectors, clean or
vacuum off injector slots.




Important!
There are two different injector versions for
the N55 engine.

A mixed installation of the components
(hold-down device, spark plug shafts,
injectors, cylinder heads, and screws)
between the two hold-down device versions
is not possible/permitted!

Compliance with the following notes regarding
the removal of the injectors is absolutely
mandatory:

¢ |njectors may be pulled out with a
maximum tensile force of 2000 N and
twisted only to 6 Nm (torsion movement).
If these values are exceeded, the
injectors must be replaced!

¢ When assembling, it is essential to
adhere to screwing sequences and
tightening torques!

Failure to comply with this regulation may
result in leaks!

e Adhere to conditions of absolute
cleanliness when working on the high-
pressure fuel system.

Introduced dirt contamination can cause
malfunctions in the system!

¢ Do not allow any dirt particles or
foreign bodies to get into the
system.

e Remove all traces of dirt before
removing lines or separate
components.

e Use only fluff-free cloths.

e Seal all fuel system openings with
protective caps or plugs.

e High pressure lines may be
rescrewed a maximum of 10 times.

e Carry out engine washing only with
ignition coil cover fitted.

No water may penetrate into injector
slots and corrosion between injectors
and cylinder head must be prevented.

e Priorto removing injectors, remove the
ignition coil of the corresponding cylinder.

e Ignition coils must not become
coated with fuel!

¢ The resistance of the silicone
material is reduced significantly by
contact with fuel, which may cause
the ignition coil to fail! It is therefore
essential to protect the spark plug
slot against ingress of fuel with a
cloth!

e Clean spark plug slots before
installing ignition coils.

e Make sure the spark plug slot is
absolutely clean.



11 61 365 Removing and installing/replacing left-hand charge air duct (N55)

Necessary preliminary tasks:

e Remove front underbody protection.

e Release air conditioning compressor (do not draw off and
remove).

(1) Unlocked
(2) Locked

Installation note:
Ensure locking clamps are correctly fitted.

Lock must engage.

RB11 10182

Unlock and pull off cable connector (1).
Unlock snap fastener (2).
Pull off charge air duct (3) from throttle body.

f R 10139

Unclip charge air duct (1) from rubber grommet (2).




Unlock snap fastener (1).
Pull off charge air duct (2) from charge air cooler (3).

Installation note:
The seal inside the snap fastener must be coated with anti-friction agent.

Charge air duct (2) must snap audibly into place!

RE11 10138

Assemble engine.




13 54 030 Removing and installing/sealing throttle body (N55)

Important!
Read and comply with notes on protection against electrostatic
discharge (ESD protection).

Necessary preliminary tasks:

e Switch off ignition.
e Remove charge air duct.

A
i

f I | Unlock connector (1) and remove.
! T ‘ N { Release screws (3).
Tightening torque 13 54 1AZ.

e Partially remove throttle body (4) and unlock tank ventilation line (2) and
) W
\ : remove.

' Remove throttle body (4).
1 - R13 1678

Installation note:
Replace sealing ring (1) of throttle body (2).
R13 0646

Installation note:

EE Check stored fault message.
Delete fault memory.




13 62 560 Removing and installing/replacing hot film air mass meter (N55)

Necessary preliminary tasks:

¢ Read out the fault memory of the DME control unit.
e Switch off ignition.

Release screws (1).
Tightening torque 1371 4AZ.

Pull hot film air mass meter (2) out of upper section of intake silencer
housing.

Note:
Check stored fault message.

Delete fault memory.




13 62 582 Removing and installing/replacing oil temperature sensor (N55)

Warning!
Risk of burning!

Only perform this repair work on an engine that has cooled down.

Necessary preliminary tasks:

e Switch off ignition.
e Remove throttle valve assembly.

“ Recycling:

. Catch and dispose of emerging engine oil.
‘ ’ Observe country-specific waste disposal regulations.

Unlock connector (1) and remove.
Release oil temperature sensor (2).
Tightening torque 13 62 8AZ.

Note:
Add final details to vehicle

Check engine oil level. Top up engine oil if necessary.




13 62 531 Replacing coolant temperature sensor (N55)

N Warning!
Risk of scalding!
/ Only perform this repair work on an engine that has cooled down.

“ Recycling

‘ Catch and dispose of escaping coolant.
‘ . Observe country-specific waste disposal regulations.

Necessary preliminary vork:

* Read out the fault memory of the DME control unit.
e Switch off ignition.
e Remove ignition coil cover.

Note:
Coolant temperature sensor is mounted on cylinder head at front.

Unlock connector (1) and remove.
Unfasten coolant temperature sensor (2).

Installation note:
Tightening torque 13 62 5AZ.

If necessary, top up coolant.

FH13 1348

Note:

E? Check stored fault messages.
Clear diagnostic fault entries from fault memory.




13 53 310 Removing and installing/replacing an injector (N55)

Special tools required:
T I e 130320

e 009170
e 130190
e 130280

Observe warnings on removal of the injectors without fail!

Note:
Caution! Injector conversion from EU5 to EU6.

For vehicles produced up until 01 July 2013.

If you can choose between several injectors, the service function
“injector determination” must first be called up and the designated
injector must be ordered before replacing the injector.

Necessary preliminary vork:

e Disconnect negative battery terminal (risk of fire due to short-
circuiting on dismantling).

e Remove ignition coil of corresponding cylinder.

¢ Remove pressure lines of the corresponding cylinder (only on
vehicles with individual pressure lines).

¢ Remove rail (only on vehicles using the rail with fixed pressure
lines).

Unlock and disconnect the connectors (2) from the injectors with a small
slotted screwdriver (1).

Unlock the lock in the direction of the arrow with a small slotted
screwdriver (1). Disconnect the connector (2) on the connector housing
from the injector.

) W .
M RE1301555




Note:
The following description applies to all injectors in cylinders 1-6.

Unlock connector (1) from injectors and detach.
Slacken nut (2).

Tightening torque 12 90 5AZ.

Remove ground cable (3).

Caution!
First, release screw (2). The, release screw (1).

Otherwise, the hold-down device may tilt.

Remove holding-down element (3).
Pullinjectors upward out of cylinder head and remove.

Note:
If several injectors are removed, ensure that each injector is reinstalled

@ in its original location (cylinder).
WAL Markinjectors
ecors:

Procedure in event of stuck injector:
Use special tool 13 0 320 to remove injectors that are stuck.

Lightly oil pull-out thread (1) and unscrew completely (see graphic)
before using the special tool.

Caution!
Pull-out thread (1) is a left-hand thread!

RE13 00085

Fit specialtool (1) 13 0 320 on injector slot. Join screws (2) to injector
slot by a few threads. Screw in pull-out thread (4) until it is possible to
screw the threaded sleeves (3) onto the injectors. Screw threaded
sleeves (3) onto injectors and tighten down.

Tighten screws (2).
Tightening torque 13 53 13AZ.

=




R13 1726

R131727

R13 1414

Caution!
Set torque wrench (1) to 5 Nm clockwise rotation. Together with the
specialtool 13 0 320, this corresponds to a tensile force of 2000 N.
The injector must be renewed if the torque wrench disengages
when the injector is pulled out.

Fit torque wrench (1) and special tool (2) 00 9 170 on hexagon head (3)
of specialtool 13 0 320 .

Turn torque wrench (1) in clockwise direction until the injector is pulled
out.

After removing, fit protective caps (1 and 2) to injector tip and fuel line
connection. Installation note:
When installing a new injector:

¢ Install decoupling element (3) without fail!

Failure to comply with this requirement may result in line breaks and
fuel discharge!

Installation note:
When reusing a running injector:
¢ Replace decoupling element (1) without fail!
¢ Replace Teflon ring (2) without fail!
A Teflon ring that has already been installed once in the cylinder
head must be replaced before the injector is reinstalled.

Failure to comply with this requirement may result in line breaks and
fuel discharge!

Replace Teflon ring:

Before replacing the Teflon ring (1), make sure your hands and the
support areas are clean and free of oil.

Avoid mechanical contact with injector tip (2).




R13 1728

R13 1729

R13 1730

R13 1731

Remove Teflon ring (2) using special tool (3) 13 0 191 from the set of
specialtools 13 0 190 from the injector (1).

Use a fluff-free cloth only to remove combustion residues from cylindrical
part of injector tip (do not use ultrasound or other tools/agents).

Do not clean injector tip.

Push new Teflon ring (1) onto installation cone (2) 13 0 283 from the set
of special tools 13 0 280 .

Mount Teflon ring (1) with installation cone (2) 13 0 283 onto injector
tip (3).Note:

e Do not use fingernails to slide Teflon ring on.
e Do not use any lubricating agents.
e The sealing ring is expanded when slid on.

Use special tool (1) 13 0 281 from set of special tools 13 0 280 to slide
Teflon ring into groove (3) on injector.




R13 1732

R13 1733

=

RE13 30155

To adjust the widened Teflon ring to the installation dimension, special
tool (1) 13 0 282 from set of special tools 13 0 280 must be slid up to limit
position on injector (2).

Do not use any lubricating agents.

Note:
Pull mounting tip (1) of special tool 13 0 282 towards rear to release
installation cone (2) 13 0 281.

Installing injector:

Caution!
Injection quantity compensation!

An injection quantity compensation must be carried out if an injector is
replaced or changed on the cylinder side.

Injection quantity compensation is carried out with the aid of a so-called
adjustment value.

The adjustment value is printed in three digits on the injector body.
The adjustment value must be read off before installation!

Enter the adjustment value according to the installation location
(cylinder) of the injector.

If injector quantity compensation is not carried out, the engine may run
roughly or fail to start.

Injection quantity compensation is described at the end of these
instructions.
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Insert injectors in injector bores.

Fit specialtool (1) 13 0 320 on injector slot. Join screws (2) to injector
slot by a few threads. Screw in the pull-out thread (4) until the threaded
sleeves (3) can be screwed onto the injectors. Screw threaded
sleeves (3) onto injectors and tighten down.

Tighten screws (2).
Tightening torque 13 53 13AZ.

Caution!
Set torque wrench (1) to 2 Nm counter-clockwise rotation.

Fit torque wrench (1) and special tool (2) 00 9 170 on hexagon head (3)
of specialtool 130 320 .

Turn torque wrench (1) in counterclockwise direction until 2 Nm are
reached.

Installation note:
Install hold-down device (1) with curvatures (black arrows) downward.

Fit hold-down device (3) on injectors.
Fit screws (1) hand-tight.
Only fit the screw (2) loosely to prevent the hold-down device from tilting.




Only on vehicles with individual pressure lines.

Fit pressure lines with rubber mounts (3) on injectors and rail. Tighten
nuts (1) and (2) manually only.

First tighten screw (1).
Tightening torque 13 53 6AZ.
Then tighten screw (2).
Tightening torque 13 53 6AZ.

Only on vehicles with individual pressure lines.

Tighten down pressure lines on injectors (1).
Tightening torque 13 53 9AZ .

Then tighten pressure lines (2) on rail.
Tightening torque 13 53 9AZ .

Installation note:
Reinstall ine damper (3).

Note:
The following description applies to all injectors.

Noticeably connect connector (1) to the injectors.
Mount the ground cable (3).

Tighten nut (2).

Tightening torque 12 90 5AZ.




RE13 00155

Check all connectors (1) on the injectors again for correct fit and make
sure that all connectors have noticeably engaged.

Perform an injection quantity compensation:

The adjustment value is printed with three digits - depending on the
version - on the injector body.

Connect diagnosis system.
Identify vehicle.

Select "Function selection.”
Select "Service functions.”
Select "Engine electronics.”
Select "Adjustment functions.”
Select "Adjust injectors.”
Select "Test plan”

For each replaced injector, the adjustment value must be entered
according to the installation location (cylinder).

Clean spark plug slot.

Assemble engine.

Check fuel system for leak tightness.
Check function of DME.




1353 ... Warnings for the removal of injectors (N55)

Warning!

Fuel, oil and dirt particles may get into your
eyes!

Wear full face guard and protective gloves.
Observe warning on cylinder head cover.

Disconnect negative battery terminal (risk of
fire due to short circuit on removal).

Carry out installation work on fuel system only
with coolant temperature below 40 °C.

Electric fuel pump starts up automatically when
dooris opened!

Fuel can emerge spontaneously at high
velocity from the fuelinjectors!

To reduce the fuel pressure, place rag over
fuel injector and carefully tap against the fuel
injector with a spanner.

There is a danger of injury if the fuel pressure
is not reduced!

Before removing the injectors, clean or
vacuum off injector slots.




Important!
There are two different injector versions for
the N55 engine.

A mixed installation of the components
(hold-down device, spark plug shafts,
injectors, cylinder heads, and screws)
between the two hold-down device versions
is not possible/permitted!

Compliance with the following notes regarding
the removal of the injectors is absolutely
mandatory:

¢ |njectors may be pulled out with a
maximum tensile force of 2000 N and
twisted only to 6 Nm (torsion movement).
If these values are exceeded, the
injectors must be replaced!

¢ When assembling, it is essential to
adhere to screwing sequences and
tightening torques!

Failure to comply with this regulation may
result in leaks!

e Adhere to conditions of absolute
cleanliness when working on the high-
pressure fuel system.

Introduced dirt contamination can cause
malfunctions in the system!

¢ Do not allow any dirt particles or
foreign bodies to get into the
system.

e Remove all traces of dirt before
removing lines or separate
components.

e Use only fluff-free cloths.

e Seal all fuel system openings with
protective caps or plugs.

e High pressure lines may be
rescrewed a maximum of 10 times.

e Carry out engine washing only with
ignition coil cover fitted.

No water may penetrate into injector
slots and corrosion between injectors
and cylinder head must be prevented.

e Priorto removing injectors, remove the
ignition coil of the corresponding cylinder.

e Ignition coils must not become
coated with fuel!

¢ The resistance of the silicone
material is reduced significantly by
contact with fuel, which may cause
the ignition coil to fail! It is therefore
essential to protect the spark plug
slot against ingress of fuel with a
cloth!

e Clean spark plug slots before
installing ignition coils.

e Make sure the spark plug slot is
absolutely clean.



1371170

Removing air duct (N55)

Necessary preliminary tasks:

Remove intake silencer housing.
Remove fan cowl.
Remove front underbody protection.

Detach the coolant expansion tank and set it on its side but do
not drain the coolant.

Do the following only F87:
Remove stiffening plate

Unlock connector (1) and pull off.
Release screw (2).
Pull off engine vent line (3) from air duct.

Release screw (1).

Tightening torque 13 71 2AZ.

Slacken nut (2).

Tightening torque 13 71 3AZ.

Pull off air duct (3) from exhaust turbocharger, feed out and remove.

Assemble engine.




1371 000 Removing and installing/replacing intake silencer housing (N55)

Necessary preliminary tasks:

e F23,F33,F87 only:
Remove left front strut.

Release connector (1) on hot film air mass meter and disconnect.
Release clamp (2).

Tightening torque 1371 1AZ.

Detach intake silencer housing (3) from rubber mount in upward direction.

Detach intake silencer housing from front rubber mount (4) and remove
toward the top.

Reassemble the vehicle.




1371 ... Removing bottom sound insulation (N47 D16/20 K/U/O/T 1)

Necessary preliminary tasks:

e Lower front axle support.

Release screws (1).
Remove holder (2).

Release screws (1).
Feed out and remove sound insulation (2).




1372 001 Replacing air filter element (N55)

Necessary preliminary tasks:

e F33, F87 only:
Remove front end strut.

Release clamps (2) from upper section of intake filter housing (1).

Pull upper section of intake filter housing (1) slightly towards top until air
filter element (2) is accessible.

Remove air filter element (2).

Installation note:
Clean upper part and lower section of intake silencer housing from
inside.
Install new air filter element.

Assemble engine.




13 90 500 Replacing tank vent valve (N55)

. R131678
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Necessary preliminary tasks:
¢ Check stored fault message.

e Switch off ignition.
e Remove left charge air duct.

Unlock connector (1) and remove.
Unlock the hose (2) and detach it.
Pull off the tank vent valve (3) from holder in the direction of the arrow.

Unlock connector (1) and remove.
Release screws (3).
Tightening torque 13 54 1AZ.

Remove throttle body part way and then unlock tank ventilation line and
pull off.

Remove throttle body (4).

Installation note:
Replace gasket on throttle body.

Feed out and remove tank vent valve.

Note:
Read out the fault memory of the DME control unit.

Delete fault memory.




1371 ... Removing bottom sound insulation (N47 D16/20 K/U/O/T 1)

Necessary preliminary tasks:

e Lower front axle support.

Release screws (1).
Remove holder (2).

Release screws (1).
Feed out and remove sound insulation (2).




