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Active oil separatorMiller cycle

ACT+ cylinder management

Important information

Introduction

The 1.5 l 110 kW TSI engine belongs to the second evolution stage of 
the EA211 EVO engine family. 

The main objective during development was to also comply with future 
emissions legislation and further reduce fuel consumption in the partial 
load range. 

These development goals have been achieved by using the Miller 
cycle, ACT+ cylinder management, a close-coupled emissions control 
system, crankcase ventilation with an active oil separator and other 
technologies.
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Notes on use
You will find a detailed explanation of how to use the new online Self-
study Programmes via the menu option “Help”.

Notes on content

Self-study Programmes are used to teach users about the design and 
function of new developments. Please use the respective workshop 
information for up-to-date test, adjustment and repair instructions.
The contents will not be updated.

Legal note

The content of the Self-study Programmes is the property of Volkswagen 
AG. It may not be passed on to third parties without the permission of 
Volkswagen AG or be otherwise misappropriated.

Introduction
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The 1.5 l 110 kW TSI engine EA211 EVO2 

Technical features:
Toothed belt drive
Thermal management
Inlet camshaft adjuster
(80° CS, basic setting in “retarded” position)
Exhaust camshaft adjuster
(40° CS, basic setting in “advanced” position) 
Crankcase ventilation system with active oil separator 
Continuously variable oil pressure regulation 
Turbocharger with variable turbine geometry (VTG) 
Bosch Motronic MG1 engine management
Miller cycle
Direct petrol injection at up to 350 bar injection pressure 
ACT+ cylinder management

Technical features

Engine overview
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 Engine code DXDB
 Type  4-cylinder in-line engine

 Displacement  1,498 cm³
 Bore  74.5 mm

 Stroke  85.9 mm

 Valves per cylinder  4

 Compression ratio  12.0:1
 Maximum output  110 kW at 5,000–6,000 rpm

 Maximum torque 250 Nm at 1,500–3,500 rpm

 Engine management  Bosch Motronic MG1

 Fuel Super unleaded at RON 95 

(normal unleaded at RON 91 with slight reduction in performance)

 Exhaust gas treatment
Close-coupled three-way catalytic converter and petrol particulate filter,


one broadband lambda probe before the three-way catalytic converter and one step-type lambda probe after it, one 
three-way catalytic converter on the underbody

 Emissions code EU6 AP

Technical data

Engine overview
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Engine code:
DXDB

Maximum power: 
110 kW at 5,000–6,000 rpm

Maximum torque: 
250 Nm at 1,500–3,500 rpm
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Torque and power 
diagram

Engine overview
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After some components are replaced, the construction 
status data needs to be entered in the vehicle 
diagnostic tester and transferred to the engine control 
unit.
One example is the camshaft housing. 
Please note the instructions in ElsaPro!

You will find further information in the Volkswagen TV 
broadcast “EA211 EVO engines – Tolerance 
compensation in the camshaft drive”.

Clicking the individual components 
will display more information.

Overview of engine mechanics

You will see an overview of the engine mechanics in the 
illustration. It corresponds with the engine mechanics in the 
current 1.5 l TSI engines EA211 EVO.
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Turbocharger with variable turbine 
geometry

Charge pressure control 
module GX34

Turbocharger
Turbocharger with variable turbine geometry (VTG)
Guide vanes adjusted via charge pressure control module
Exhaust gas temperatures up to maximum of 980°C, therefore 
conventional materials can be used on exhaust side
Compressor wheel made from a new aluminium alloy with 
considerably higher strength
Maximum charge pressure of 2.6 bar (absolute)

Overview of engine mechanics
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Camshaft housing

Deep-groove ball bearing

Camshaft housing
The camshaft housing with camshafts using modular design cannot be 
separated. On the toothed belt side, deep groove ball bearings are used 
for both camshafts to reduce friction. These bearings are subjected to the 
highest loads due to the belt drive.
The following components are measured during production for tolerance 
compensation: 
-
-

Cams for the camshafts
Position senders for the inlet and exhaust
camshafts

Overview of engine mechanics
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Map-controlled cooling module

Engine temperature 
regulation module 
GX33

Coolant pump

Map-controlled cooling module
The coolant pump is located in the map-controlled cooling module and is 
driven via a maintenance-free toothed belt by the exhaust camshaft.
The coolant temperature is regulated by activating two rotary valves via 
the engine temperature regulation module GX33.
The engine temperature regulation module consists of the actuator for 
engine temperature regulation N493 and the position sender for engine 
temperature regulation G1004.

Overview of engine mechanics
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High-pressure fuel pump

Fuel rail 
with injectors 1–4 N30–N33

High-pressure fuel system
Maximum fuel pressure 350 bar
The cam stroke and the piston diameter for the high-pressure fuel 
pump were selected so that pressure is built up rapidly when the 
engine is started with low fuel requirement
5-hole high-pressure injectors
Multiple injection

Overview of engine mechanics
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Overview of engine mechanics

Charge air cooling
The output temperature of the charge air on the compressor wheel side 
of the turbocharger also rises due to the high charge pressure.
The charge air cooler is located outside the intake manifold allowing the 
volume and thus efficiency of the charge air cooler to be increased 
considerably.
The temperature of the charge air can be reduced to 15°C above the 
temperature of the ambient air.

Intake manifold

Throttle valve module GX3

Charge air cooler

Intake manifold sender 
GX9
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Overview of engine mechanics

Toothed chain 

Two-section sump

Baffle plate

Sump, baffle plate, oil pump
The sump has two parts. The upper part of the sump is made from high-
strength diecast aluminium and the lower part is made from sheet metal 
to avoid oil leaks as far as possible if it is damaged.
A plastic baffle plate prevents excessive oil sloshing.
The oil pump is located in the sump and is mounted on the sealing flange 
and on the cylinder block. It is driven via a maintenance-free toothed 
chain by the crankshaft.

SSP 733 – The 1.5 l 110 kW TSI Engine EA211 EVO2



Alternator
pulley

with decoupling element

Crankshaft pulley with 
vibration damper Automatic 

tensioning roller

Poly V-belt

Air conditioner
compressor pulley

Poly V-belt
Three versions of the poly V-belt are used: 
without air-conditioning system, with air-conditioning system and with 
starter-alternator (eTSI).
A decoupler on the alternator ensures lower belt forces and tensioning 
arm travel. This leads to lower fuel consumption and less wear to the 
poly V-belt. 
A vibration damper in the crankshaft pulley ensures quieter engine 
running.

Overview of engine mechanics
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Toothed belt
*CTC toothed belt sprocket

Idler roller

Sprockets on exhaust and inlet 
camshafts

Tensioning roller

*CTC is an abbreviation that stands “for Crankshaft Torsionals Cancellation”, meaning
the tensile forces and vibrations from the crankshaft are reduced.
During the working stroke, the toothed belt is slackened slightly on the toothed belt
sprocket due to its smaller radius. This reduces the tensile forces and lowers the
vibrations of the toothed belt drive.

Toothed belt drive
The toothed belt drive is maintenance-free.
The toothed belt is tensioned with an automatic tensioning roller that 
simultaneously ensures the guidance of the toothed belt by means of 
contact shoulders.
An idler roller on the tension side ensures quiet engine running.

Overview of engine mechanics
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Lambda probe 1 after 
catalytic converter GX7 

Dual exhaust gas 
temperature sensor 1 

GX41

Lambda probe 1 before 
catalytic converter GX10

Petrol particulate filter

Pressure differential sender for 
particulate filter G1037

Three-way catalytic converter

Emission control module
The emission control module has a very compact design and can be 
installed near the engine as a result. The three-way catalytic converter 
and the petrol particulate filter heat up quickly and are ready for  
operation after a short time.
The mixture composition is regulated using the signals from the 
broadband lambda probe GX10. The function of the three-way catalytic 
converter is checked with the step-type lambda probe GX7 after the 
catalytic converter. 
The petrol particulate filter is regenerated on the basis of the signals 
from the pressure differential sender for particulate filter G1037 and the 
dual exhaust gas temperature sensor 1 GX41.

Overview of engine mechanics
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Cylinder head

Cylinder head
The angle between the inlet and exhaust valves, the ports and the 
coolant jacket have been taken from the 1.5 l TSI EA211 EVO 
engine.
The coolant jacket allows very good cooling in the vicinity of the 
combustion chamber which reduces the knock tendency.
Coolant also flows around the high-pressure injectors and the 
integrated exhaust manifold.
The valve seat inserts are made from materials with high heat 
conductivity that improve heat dissipation and reduce knocking.

Overview of engine mechanics

SSP 733 – The 1.5 l 110 kW TSI Engine EA211 EVO2



Cylinder block

Cylinder block
Cylinder block made from die-cast aluminium with open-deck 
design meaning there are no webs between the outer wall of the 
cylinder block and the cylinder barrels
Cylinder walls coated by atmospheric plasma spraying (APS), as a 
result, better heat dissipation, reduced friction and minimised 
thermal distortion of the cylinder walls
Cooling of walls between cylinders thanks to a bore rising from the 
exhaust to the inlet side

Overview of engine mechanics

SSP 733 – The 1.5 l 110 kW TSI Engine EA211 EVO2



Overview of engine mechanics

Crankshaft

Piston

Conrod

Crankshaft group
Crankshaft mounted in 5 bearings
Crankshaft may not be removed
Pistons have oil cooling galleries for piston cooling
Pistons have a special anti-friction coating that is adapted for the 
plasma coated surfaces of the cylinder walls and consequently 
reduces friction 
Cracked conrods
Crankshaft bearing 4 has two thrust washers to limit axial play
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The engine is always started in four-cylinder mode.
Improvement in 
efficiency

Lower gas exchange losses

De-throttled operation

Active Cylinder Management ACT+

The Active Cylinder Management ACT+ is a further development of the 
previous Active Cylinder Management ACT system. 

In the ACT system, only cylinders 2 and 3 were switched off. 

In the ACT+ system, cam contours on the exhaust and inlet side, which have 
been optimised for two-cylinder mode, are additionally switched over for 
cylinders 1 and 4.
Furthermore, the cams on the inlet side are twisted towards retarded by 30° 
crankshaft angle (°CS). This measure reduces fuel consumption during the 
switch-over process.

Further advantages of Active Cylinder Management
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De-throttled operation
In order to develop the same torque in 2-cylinder mode as in 4-cylinder mode, both cylinders 
must be supplied with the same amount of air as the four cylinders were previously. This is 
only possible by opening the throttle valve further. The larger opening angle means there are 
fewer turbulences at the throttle valve. The engine takes in the air against less resistance, 
and fuel consumption drops.

Active Cylinder Management ACT+
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Lower gas exchange losses
When cylinders 2 and 3 are deactivated, the entire gas exchange is dropped. 
The roller rocker fingers for these cylinders run on zero-lift cams, which means the valves 
remain closed. 
The engine does not need to produce power for the deactivated cylinders; neither to open the 
valves, nor to intake and expel air.

Active Cylinder Management ACT+
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Improvement in efficiency
Cylinders 1 and 4 also cover the work of the deactivated cylinders 2 and 3. 
They therefore operate within a higher load range. Mixture formation and combustion are 
more effective in this range. 
In addition, the deactivated cylinders do not transfer any combustion heat to the cylinder 
walls. Loss of heat through the walls of the engine falls, and thermal effectiveness increases.

Active Cylinder Management ACT+
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Inlet cam actuator
Inlet cam piece
cylinders 3 and 4

Inlet cam piece
cylinders 1 and 2

Inlet camshaft


Exhaust cam actuator

Exhaust camshaft

Exhaust cam piece
cylinders 3 and 4

Exhaust cam piece
cylinders 1 and 2

In the event of a repair, the camshaft housing has to be replaced 
together with the camshafts.

Both camshafts are identical in basic design. 

On the shafts with outer teeth, two cam pieces that slide in the 
longitudinal direction are moved over for cylinders 1 and 2 as 
well as 3 and 4.

The cam pieces are each moved by two inlet and two exhaust 
cam actuators on the camshaft housing.

Overview

Design of the ACT+
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Switching grooves with reset 
ramp

Cam actuators

Cam piece with 
inner teeth

Standard-lift cams

Zero-lift cams

Standard-lift cams

Optimised cam for two-cylinder mode

Bearing point
cylinder 2

Bearing point
cylinder 1


The cam pieces on the exhaust camshaft for cylinders 1 and 2 are shown as 
an example in the adjacent illustration. All four cam pieces use this 
configuration.

1. The teeth of the cam pieces and the camshafts allow the cam pieces to be
moved in longitudinal direction.

2. The metal pins extending into the corresponding switching groove
initiates the switch-over to two- or four-cylinder mode. The metal pins are
pushed back into the cam actuators by a reset ramp.

3. The cam pieces simultaneously function as bearing points for the
camshafts between the camshaft housing and retaining frames.

4. If the roller rocker fingers run on the standard-lift cams, the cylinders are
activated. The valves are actuated. If they run on the zero-lift cams, the
cylinders are deactivated.
The valves are not actuated.

Design of the cam pieces

Design of the ACT+
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Zero-lift 
cam

Standard-lift 
cam

Optimised, wide cam for
two-cylinder mode

Standard-lift 
cam

Cam actuator for 
exhaust camshaft

Cylinder 1Cylinder 2

The cam pieces on the exhaust camshaft for cylinders 1 
and 2 are shown in the adjacent illustration. 
The arrangement of the cams on the cam piece for 
cylinders 3 and 4 is mirrored. 

The roller rocker fingers for cylinders 2 and 3 run on zero-lift
cams in two-cylinder mode and the cylinders are 
deactivated.

The roller rocker fingers for cylinders 1 and 4 then run on a 
slightly wider cam that ensures better gas exchange in two-
cylinder mode.

Cam pieces
on the exhaust 
camshaft

How ACT+ works
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Zero-lift 
cam

Standard-lift 
cam

Optimised, higher cam 
for two-cylinder mode

Standard-lift 
cam

Cam actuator for 
inlet camshaft

Cylinder 1Cylinder 2

The cam pieces on the inlet camshaft for cylinders 1 and 2 are shown 
in the adjacent illustration. 
The arrangement of the cams on the cam piece for cylinders 3
 and 4 is mirrored. 

In contrast to the previous Active Cylinder Management system, the 
ACT+ system also switches to a different cam contour for cylinders 1 
and 4. 

The roller rocker fingers for cylinders 2 and 3 run on 
zero-lift cams and are deactivated in two-cylinder mode.

The roller rocker fingers for cylinders 1 and 4 then run on one cam 
that is twisted so it is retarded 30° CS compared with the standard-lift 
cams. During the deactivation process, this enables more fresh air to 
be drawn in.
In addition, the cams are slightly higher which also leads to better 
fresh air intake in two-cylinder mode.

Cam pieces
on the inlet camshaft

How ACT+ works
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Inlet cam actuator
Sliding inlet cam piece cylinders 3 and 4

Sliding inlet cam piece cylinders 1 
and 2

Inlet camshaft


Exhaust cam actuator

Exhaust camshaft

Sliding exhaust cam piece 
cylinders 3 and 4

Sliding exhaust cam piece 
cylinders 1 and 2

The entire deactivation and activation process occurs within one 
camshaft revolution and takes only a few milliseconds. 

In this time, various measures ensure:
that no load steps occur and the driver notices as little as 
possible of this process.
that Lambda 1 is always observed.

The exhaust valves are always switched over first followed by 
the inlet valves. Whether cylinders 1 and 2 or cylinders 3 and 4 
are switched over first, depends on the timing of the deactivation 
request.

Requirements 
that prevent two-cylinder mode

Conditions for two-cylinder mode

Overview

Switch-over procedures between four- and two-cylinder mode
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The engine speed is roughly between 1,250 and 3,500 rpm. 
Below this engine speed limit, engine speed fluctuations would occur and, above it, the switching forces acting on the cam actuators would 
be too great.

The required torque totals up to 90 Nm, depending on the engine speed. 
At higher torques, the optimum consumption is no longer achieved due to the knocking limits and the ignition time shifts. All four cylinders 
are activated again accordingly.

The oil temperature is at least 0°C.
The moving parts in the cam actuator are lubricated with oil. If the oil is cold and viscous, the available time is not long enough to eject the 
metal pins at the right time and move the cam pieces.
There are special temperature enable signals for safe engine running with stable firing.

The Lambda control is active. This ensures that the switching operation is zero-emissions.

Conditions for two-cylinder mode

Cylinder shut-off takes place according to clearly defined conditions in an operating range that occurs frequently during normal driving.

Overview

Switch-over procedures between four- and two-cylinder mode
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A very sporty driving style where constant switching back and forth is likely to increase fuel consumption.

A heating requirement where full heating output has to be available as quickly as possible.

When driving downhill or in the case of overrun fuel cut-off, so that the maximum engine braking effect can be used.

In the case of strong acceleration, so the engine is able to provide the appropriate power.

During active particulate filter regeneration so that the minimum temperature of the petrol particulate filter is reached.

Requirements that prevent two-cylinder mode

Even if the above conditions are met, other requirements can have the result that the engine continues in four-cylinder mode, or that it switches 
back from two- to four-cylinder mode. 

Such requirements can be, for example:

Overview

Switch-over procedures between four- and two-cylinder mode
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Cyl.



Cyl.



Cyl.



Cyl.



Two-cylinder mode

ICS - inlet camshaft
ECS - exhaust camshaft

Standard-lift cam ECS
Standard-lift cam ICS
Zero-lift cam ECS
Zero-lift cam ICS
Wide cam ECS
High cam ICS

Cam piece

cyl. 3 + 4

Cam piece

cyl. 1 + 2

ICSICS ECSECS

Deactivation 
range
Four-cylinder mode


Injection

Deactivation range

Ignition

In the diagram, you will see an example 
of the sequence of the deactivation 
process from four- to two-cylinder mode.

If you move the mouse over the blue 
numbers, more information on the 
processes during the switch-over will 
be displayed.

Deactivation process 

Switch-over procedures between four- and two-cylinder mode
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The deactivation preparations begin in 
four-cylinder mode. These take several 
working cycles.

For example, during this process:
The throttle valve is opened slightly 
wider to ensure the fresh air intake 
required for two-cylinder mode.
The ignition timing is retarded slightly 
to avoid a torque increase during the 
next working cycle in four-cylinder 
mode.
The inlet and exhaust camshaft is 
moved to a stable combustion position 
with lower valve overlap.

1

Deactivation process 

Switch-over procedures between four- and two-cylinder mode
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Cyl.
4 

Cyl.
3 

Cyl.
1 

Cyl.
2 

Two-cylinder mode

High cam ICS
ICS - inlet camshaft
ECS - exhaust camshaft

Standard-lift cam ECS
Standard-lift cam ICS
Zero-lift cam ECS
Zero-lift cam ICS
Wide cam ECS

Cam piece

cyl. 3 + 4

Cam piece

cyl. 1 + 2

ICSICS ECSECS

Deactivation 
range Four-cylinder mode 

Injection

Ignition

Deactivation range



In the deactivation range, the cam 
actuators are activated and the cam 
pieces for cylinders 1 and 2 are shifted. 
At the same time, the final combustions in 
four-cylinder mode occur in this range.

The mixture is made slightly lean when 
cylinders 2 and 3 are deactivated and the 
ignition is moved towards “retarded”. As a 
result, the temperature of the enclosed 
exhaust gas decreases allowing it to be 
compressed more easily.

2

Deactivation process 

Switch-over procedures between four- and two-cylinder mode
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Cyl.
4 

Cyl.
3 

Cyl.
1 

Cyl.
2 

Two-cylinder mode

High cam ICS
ICS - inlet camshaft
ECS - exhaust camshaft

Standard-lift cam ECS
Standard-lift cam ICS
Zero-lift cam ECS
Zero-lift cam ICS
Wide cam ECS

Cam piece

cyl. 3 + 4

Cam piece

cyl. 1 + 2

ICSICS ECSECS

Deactivation 
range Four-cylinder mode 

Injection

Ignition

Deactivation range



The cam piece for cylinders 1 and 2 on 
the exhaust camshaft is now shifted.

On cylinder 1, the roller rocker fingers 
run on a cam that has been configured 
slightly wider and thus ensures better 
gas exchange.
On cylinder 2, the roller rocker levers 
run on the zero-lift cam and the 
exhaust valves are deactivated. 
The exhaust gas remains enclosed, the 
fuel injection and ignition are 
deactivated.

3

Deactivation process 

Switch-over procedures between four- and two-cylinder mode
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Cyl.
4 

Cyl.
3 

Cyl.
1 

Cyl.
2 

Two-cylinder mode

High cam ICS
ICS - inlet camshaft
ECS - exhaust camshaft

Standard-lift cam ECS
Standard-lift cam ICS
Zero-lift cam ECS
Zero-lift cam ICS
Wide cam ECS

Cam piece

cyl. 3 + 4

Cam piece

cyl. 1 + 2

ICSICS ECSECS

Deactivation 
range Four-cylinder mode 

Injection

Ignition

Deactivation range



The cam piece for cylinders 1 and 2 on 
the inlet camshaft is now also shifted.

On cylinder 1, the roller rocker fingers 
run on a cam that is twisted 30° 
crankshaft angle towards retarded. 
Due to the later opening of the inlet 
valves, fresh air is drawn into the 
cylinder over a longer period.
On cylinder 2, the roller rocker arms 
run on the zero-lift cam and the inlet 
valves are closed.

4

Deactivation process 

Switch-over procedures between four- and two-cylinder mode
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Cyl.
4 

Cyl.
3 

Cyl.
1 

Cyl.
2 

Two-cylinder mode

High cam ICS
ICS - inlet camshaft
ECS - exhaust camshaft

Standard-lift cam ECS
Standard-lift cam ICS
Zero-lift cam ECS
Zero-lift cam ICS
Wide cam ECS

Cam piece

cyl. 3 + 4

Cam piece

cyl. 1 + 2

ICSICS ECSECS

Deactivation 
range Four-cylinder mode 

Injection

Ignition

Deactivation range



The process for cylinders 3 and 4 is the 
same as for cylinders 1 and 2.

5

Deactivation process 

Switch-over procedures between four- and two-cylinder mode
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Cyl.
4 

Cyl.
3 

Cyl.
1 

Cyl.
2 

Two-cylinder mode

High cam ICS
ICS - inlet camshaft
ECS - exhaust camshaft

Standard-lift cam ECS
Standard-lift cam ICS
Zero-lift cam ECS
Zero-lift cam ICS
Wide cam ECS

Cam piece

cyl. 3 + 4

Cam piece

cyl. 1 + 2

ICSICS ECSECS

Deactivation 
range Four-cylinder mode 

Injection

Ignition

Deactivation range



The engine is running in two-cylinder 
mode. The camshafts are adjusted to the 
optimum timing for the Miller cycle in two-
cylinder mode.

6

Deactivation process 

Switch-over procedures between four- and two-cylinder mode
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Cyl.
4 

Cyl.
3 

Cyl.
1 

Cyl.
2 

Two-cylinder mode

High cam ICS
ICS - inlet camshaft
ECS - exhaust camshaft

Standard-lift cam ECS
Standard-lift cam ICS
Zero-lift cam ECS
Zero-lift cam ICS
Wide cam ECS

Cam piece

cyl. 3 + 4

Cam piece

cyl. 1 + 2

ICSICS ECSECS

Deactivation 
range Four-cylinder mode 

Injection

Ignition

Deactivation range



Cyl.



Cyl.



Cyl.



Cyl.



Cam piece

cyl. 3 + 4

Cam piece

cyl. 1 + 2

ICSICS ECSECS

ICS - inlet camshaft
ECS - exhaust camshaft

Zero-lift cam ICS
Zero-lift cam ECS
Standard-lift cam ECS
Standard-lift cam ICS
Wide cam ECS
High cam ICS

Activation 
range
Two-cylinder mode Four-cylinder mode


Injection

Activation range

Ignition

In the diagram, you will see an example 
of the procedure for an activation 
process from two- to four-cylinder mode.

If you move the mouse over the blue 
numbers, more information on the 
processes during the switch-over will 
be displayed.

Activation process 

Switch-over procedures between four- and two-cylinder mode
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In two-cylinder mode, the preparations for 
activation begin with the activation 
request. 
These also take several working cycles. 

For example, the inlet and exhaust 
camshaft is moved to a position with the 
most stable combustion possible with 
lower valve overlap.

1

Activation process 

Switch-over procedures between four- and two-cylinder mode
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Cyl.
4 

Cyl.
3 

Cyl.
1 

Cyl.
2 

Cam piece

cyl. 3 + 4

Cam piece

cyl. 1 + 2

ICSICS ECSECS

ICS - inlet camshaft
ECS - exhaust camshaft

Zero-lift cam ICS
Zero-lift cam ECS
Standard-lift cam ECS
Standard-lift cam ICS
Wide cam ECS
High cam ICS

Activation 
range Two-cylinder mode Four-cylinder mode 

Injection

Ignition

Activation range



In the activation range, the cam actuators 
are activated and the cam pieces for 
cylinders 1 and 2 are shifted. 
The final combustions in two-cylinder 
mode also occur in this range. 

No further measures are necessary.

2

Activation process 

Switch-over procedures between four- and two-cylinder mode
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Cyl.
4 

Cyl.
3 

Cyl.
1 

Cyl.
2 

Cam piece

cyl. 3 + 4

Cam piece

cyl. 1 + 2

ICSICS ECSECS

ICS - inlet camshaft
ECS - exhaust camshaft

Zero-lift cam ICS
Zero-lift cam ECS
Standard-lift cam ECS
Standard-lift cam ICS
Wide cam ECS
High cam ICS
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Injection

Ignition

Activation range



The cam piece for cylinders 1 and 2 on 
the exhaust camshaft is now moved.

The roller rocker fingers for cylinders 1 
and 2 run again on the standard-lift 
cams. 
The exhaust valves for cylinder 2 are 
activated again and the enclosed 
exhaust gas is discharged.

3

Activation process 

Switch-over procedures between four- and two-cylinder mode
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The cam piece for cylinders 1 and 2 on 
the inlet camshaft is now also moved.

The roller rocker fingers for cylinders 1 
and 2 run again on the standard-lift 
cams. 
The cylinder 2 inlet valves are activated
again. 
Fresh air is drawn in again.
The fuel injection and ignition are 
activated again.

4

Activation process 

Switch-over procedures between four- and two-cylinder mode
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The process for cylinders 3 and 4 is the 
same as for cylinders 1 and 2.

5

Activation process 

Switch-over procedures between four- and two-cylinder mode
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The engine is running in four-cylinder 
mode.

The camshafts are set to the optimum 
timing for the Miller cycle in four-
cylinder mode.
The throttle valve is closed slightly to 
adapt the fresh air intake to four-
cylinder mode. This avoids a rise in 
torque.

6

Activation process 

Switch-over procedures between four- and two-cylinder mode
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The video shows you the change-over 
process from four-cylinder mode to 
two-cylinder mode and back.

Click the start button to start the videos.

Video on switch-over

Switch-over procedures between four- and two-cylinder mode
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Oil pressure sender G10

Valve for oil pressure 
control N428

Vacuum line

Oil filter

Engine and piston-cooling oil 
gallery

Vane-type oil pump with 
vacuum pump for brake 
servo

Oil cooler

Turbocharger

If you move the mouse over the highlighted 
picture captions, more information will appear.

The internal engine friction is reduced further.
The power consumption of the oil pump is low 
since the oil pump only delivers as much oil as is 
required.
The oil wear in the oil circuit is reduced because 
as little oil as possible is recirculated.

The basic design corresponds with the 
1.0 l 48/59 kW MPI engine EA211 EVO. 
You will find further information on the oil 
supply in Self-study Programme 700.

Oil circuit

The oil pressure is regulated infinitely variably 
between 1.4 and 3.3 bar according to the load, 
engine speed and 
oil temperature. 
The oil is delivered by a vane-type oil pump to the 
oil circuit. 

Advantages of continuously variable oil pressure 
control:
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Vane-type 
oil pump

Toothed chain
Vacuum pump

Vane-type oil pump with vacuum 
pump for brake servo

The vane-type oil pump is bolted to the sealing flange at the bottom 
and to the cylinder block. It is driven via a maintenance-free tooth 
chain by the crankshaft. 

Depending on whether an electromechanical brake servo is fitted or 
not: 

a vane-type oil pump or 
a vane-type oil pump with vacuum pump 

is used.

Oil circuit
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Oil pressure sender G10

The oil pressure sender G10 constantly measures the oil pressure and 
transmits it to the engine control unit with a SENT data log. 
The engine control unit uses the signals to activate the valve for oil 
pressure control N428 and to change the oil delivery quantity. 
The oil pressure rises or falls.

Oil circuit
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N428

Valve for oil pressure control N428

The valve for oil pressure control is a hydraulic 3/2-way valve. 
It is activated by the engine control unit using a pulse-width modulated 
signal (PWM) on the basis of a map. 

Depending on the activation signal, it opens a specific flow cross-section 
to the control channel in the vane-type oil pump. 
The oil is guided directly to the control surface on an adjustment ring, 
moves it and adjusts the oil delivery quantity accordingly.

Oil circuit
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Breather hose to 
turbocharger

Passage for cleaned 
blow-by gases to 
valve module

Active oil separator
(coarse and fine oil 

separation)

Air-oil mixture from the 
crankcase

Valve module
with pressure regulating valve

Fresh air supply from air 
filter

Oil return

Supply of 
blow-by gases to the inlet 

ports

New features in the crankcase ventilation system:
An active oil separator is used instead of coarse 
and fine oil separators.
A valve module is installed in place of the 
previous fine oil separator.

The crankcase breather system ensures that the 
crankcase is flushed with fresh air. 
As a result, the condensation water is removed 
and freezing of the condensation water/oil 
mixture is prevented. 

Under all operating conditions, the crankcase 
ventilation ensures that oil vapour and 
uncombusted hydrocarbons are not released 
into the environment.

Overview of crankcase breather and ventilation system
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Control unit for active oil 
separation J1240

Inlet opening from 
the crankcase

Outlet opening to valve module

Oil drainage valve for 
return to the sump  Coarse oil separation

Active
 oil separator


The active oil separator is fitted below the 
charge air cooler on the cylinder block. 
It separates even the finest oil particles from 
the blow-by gases and returns the collected 
oil back to the sump. 
As a result, even fewer oil particles enter the 
combustion chamber than with previous 
systems. 

Oil consumption is reduced.
Combustion becomes cleaner and more 
efficient.

Fitting location and task

Active oil separator
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Fine oil separator
(disc separator with 30 individual 
discs)

Control unit for active 
oil separation J1240Housing

The oil drainage valve 
opens the return line to 
the sump depending on 
the quantity.

Coarse oil separation
(labyrinth with 
deflector plates)

Active oil separation motor V704 

Drive shaft

If you click the highlighted picture captions, further 
information on the components will be displayed. 
Clicking the same place again closes the information.

The active oil separator
consists of:

The housing

The control unit for active oil separation J1240

The active oil separation motor V704

The fine oil separator
(disc separator)

The cleaned blow-by gases flow further to the 
valve module.

Design

Active oil separator
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Control unit for 
active oil separation J1240

The control unit for active oil separation is activated by the 
engine/motor control unit according to the load and engine 
speed with a 
LIN signal. 
This accordingly powers the active oil separation motor.

Design

Active oil separator
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Active oil separation motor V704

The active oil separation motor rotates the disc stack at 
speeds up to 12,000 rpm.

Design

Active oil separator
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Individual discs

Design

Active oil separator

Fine oil separator
(disc separator)
The fine oil separator consists of 30 individual discs that are rotated by the electric 
motor via a drive axle.
The centrifugal forces cause even the smallest oil droplets to be propelled out of 
the blow-by gases and separated. 
The oil collects on the edges of the discs and forms larger drops. These fall into 
the oil collection chamber and flow back via an oil drainage valve into the sump. 



The video shows how the active oil separator 
works.

How it works

Active oil separator
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Oil filler neck

Pressure regulating valve

Valve module
with non-return valves for the 

blow-by gases

Fresh air supply

Double-wall breather hose

The fresh air supply from the air filter via the oil filler pipe into 
the crankcase
Pressure regulation in the crankcase 
Feeding the blow-by gases to the inlet ports or to the inlet side 
in front of the turbocharger depending on where the lower 
pressure is present

Several valves are installed on and in the valve module for this 
purpose.

Valve module

The valve module is screwed to the camshaft housing. 
Internally, the cleaned blow-by gases pass via a passage in the 
cylinder block, cylinder head and camshaft housing to the valve 
module.

The valve module takes care of the following:
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Turbocharger air inlet side
Valve module

Double-wall breather hose

Bypass

Flange for checking 
the correct hose fitting

The breather hose from the valve module to the turbocharger has
double walls and has a bypass to the valve module.

The coming Euro 7 standard requires an indication of whether the
breather hose is fitted correctly. If it is not, hydrocarbons can leak 
into the atmosphere. To prevent this, the intake air mass (intake 
manifold sender) is compared with the calculated air mass 
(throttle valve position) in the low load range. If the air mass rises 
above a certain value, it is assumed that the hose is not fitted 
correctly.

To minimise development work, this hose has already been 
equipped on the engine with the currently valid emissions code 
EU6 AP, but without diagnosis.

Breather hose to turbocharger

Valve module
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Supply of 
blow-by gases

Blow-by gases

directed

to the inlet ports or 
in front of the turbocharger


Pressure regulating valve
Diaphragm

First of all, the blow-by gases in the valve module 
flow to the pressure regulating valve. 
This ensures an even pressure level of approx. 90 
mbar below ambient air pressure.

Pressure regulating valve

Valve module
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Non-return valve

To the inlet ports

To turbocharger
Non-return valve

From active oil 
separator

The two return valves ensure that the blow-by 
gases are drawn in in front of the turbocharger 
or at the inlet ports depending on the pressure 
level.
Depending on where the pressure is lower.

Valve module with return valve for blow-by gases

Valve module
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Non-return valve

Fresh air supply from air filter

Oil filler neck

The fresh air is drawn at the air filter. 
The fresh air finally reaches the crankcase via a 
non-return valve in the oil filler neck:

The non-return valve opens when the pressure
in the crankcase is lower than in the air filter. 
The non-return valve closes when the 
pressure in the air filter is lower than that in the 
crankcase. 
This prevents uncleaned gases from the 
crankcase reaching the air filter and 
contaminating it.

Non-return valve for fresh air supply

Valve module
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Key

Cooling system

The thermal management of the cooling system allows specific control of the 
coolant flow through the engine cooling system. 
This includes the engine, the heat exchanger for heater and the radiator.

The core element is the map-controlled cooling module with integrated coolant 
pump and engine temperature regulation module. 
Targeted activation of the module enables fast warm-up of the engine, fast 
response from the interior heating and optimum temperature regulation for the 
engine. 

The charge air cooling system is responsible exclusively for cooling the 
turbocharger and the charge air.
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 1 Coolant expansion tank
 2 Auxiliary heater
 3 Turbocharger
 4 Heat exchanger
 5 Coolant temperature sender G62
 6 Engine outlet coolant temperature sender G82
 7 Coolant pump
 8 Engine temperature regulation module GX33
 9 Cylinder head/cylinder block

10 Charge air cooler
11 Engine oil cooler 
12 Charge air cooling pump V188
13 Water radiator for charge air cooling circuit
14 Radiator outlet coolant temperature sender G83
15 Radiator fan VX57
16 Radiator
17 Non-return valve
18 Restrictor

Key

Cooling system
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Internal configuration of map-controlled 
cooling module

Coolant pump driven by camshaft gear

Engine temperature regulation 
module 

GX33

Map-controlled cooling module

The toothed belt is tensioned when the map-controlled cooling module 
is mounted on the cylinder head.
The testing tool T10577 with the identifying plate T10577/2 is used for 
removal, installation and testing of the rotary valve and the shaft for ease 
of movement. 
Please note the information in ElsaPro.

Map-controlled cooling module

The map-controlled cooling module is bolted to the cylinder head 
on the gearbox side. The coolant pump is fitted inside the map-
controlled cooling module and the engine temperature regulation 
module is mounted on it to make the design as compact as 
possible. The coolant pump is driven by the exhaust camshaft via a 
maintenance-free toothed belt. 

The engine temperature regulation module is made up of the 
actuator for engine temperature regulation N493 and the position 
sender for engine temperature regulation G1004.
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Coolant pump

Rotary valve 1

Rotary valve 2
Passage to coolant 
pump

Engine 
temperature regulation module 

GX33

From 
heat exchanger

To 
heat exchanger

From 
radiator

To radiator

Rotary valve 1 is driven via a shaft directly by the 
actuator for engine temperature regulation
Rotary valve 2 is simultaneously adjusted by rotary 
valve 1 via toothed segments

Rotary valves 1 and 2
This means that rotary valves 1 and 2 are mechanically 
coupled to each other and move in relation to each 
other. 
The position of rotary valve 1 and thus also of rotary 
valve 2 is recognised by the position sender for engine 
temperature regulation.

Internal configuration of map-controlled cooling module
The coolant temperature is regulated via the engine 
temperature regulation module and two rotary valves in the 
map-controlled cooling module. 

During adjustment:

Map-controlled cooling module
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To the
inlet ports in the 

cylinder head

Charge air cooler

from the air filter

Turbocharger

Throttle valve module GX3

Intake manifold

Pressure pipe

Sensors and actuators 
in the charge air system

The air filter
The connecting pipes
The turbocharger
The charge pressure control module GX34
The charge air cooler
The charge pressure sender GX26
The throttle valve module GX3
The intake manifold
The intake manifold sender GX9
The inlet ports in the cylinder head

Overview of the charge air system

The charge air system consists of:
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Intake manifold sender GX9
Charge pressure control module GX34

Throttle valve module GX3

Charge pressure sender GX26

Sensors and actuators in the charge air system

Overview of the charge air system
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Four actuating 
cams


Fuel line from the fuel 
tank

Fuel rail

Injectors, cylinders 1–4 
N30–N33

Fuel pressure sender 
G247


Fuel metering valve 
N290

High-pressure fuel pump with
 integrated pressure limiting valveHigh-pressure fuel pump with pressure limiting valve (opens 

at approx. 400 bar) and 
fuel metering valve N290
Injection pressure between 170 and 350 bar
Fuel pressure sender G247
Fuel rail made of forged stainless steel
5-hole injectors N30–N33

High-pressure fuel system

The high-pressure fuel system has been taken from 
the 1.5 l EA211 EVO engine family.

Special features on fuel system:
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Activated charcoal filter system 
in 

area of engine

Activated charcoal filter system in 
area of fuel tank

The basic design corresponds with the 
1.0 l 66/70/81 kW TSI engine EA211 EVO. You will find further 
information on the activated charcoal filter system in Self-study 
Programme 704.

The activated charcoal filter system is required to comply with the legal 
regulations governing the reduction of hydrocarbon emissions (HC). 

It prevents fuel vapours escaping from the fuel tank into the 
environment. 
The hydrocarbons are stored in the activated charcoal filter and 
specifically fed to the combustion process.

Overview 

Activated charcoal filter system
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Intake manifold inlet

Activated charcoal filter solenoid valve 1 
N80

Connection with 
Venturi nozzle

Feed-in point for forced induction mode 
with non-return valve

Pressure sensor for activated 
charcoal filter air flushing GX44

Pulsation damper

Pulsation damper

Connection with Venturi nozzle

How the Venturi nozzle works

Pressure sensor for activated charcoal filter air flushing 
GX44
Connection with Venturi nozzle
Breather lines with greater diameter

In area of engine 

Activated charcoal filter system

The fuel vapours are drawn out of the activated charcoal 
filter when the activated charcoal filter solenoid valve 1 
N80 is open and fed in at the intake manifold or before the 
turbocharger depending on the pressure conditions. 

Special features:
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Towards air inlet side of 
turbocharger (charge air 

+ fuel vapours)

Venturi nozzle

Fuel vapours from the 
activated charcoal container 
system 

Charge air from the 
pressure pipe

Connection with Venturi nozzle
The connection with Venturi nozzle ensures an increased 
throughput of fuel vapours. 
A small quantity of charge air is fed from the air intake pipe via a 
breather line towards the Venturi nozzle. 
The flow rate increases when the air flows through the Venturi 
nozzle. This creates a vacuum at the connection to the activated 
charcoal filter system through which fuel vapours are increasingly 
drawn in. 

The charge air and the fuel vapours flow together to the inlet side of 
the turbocharger.

In area of engine 

Activated charcoal filter system
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Dual exhaust gas 
temperature 
sender 1 GX41 with 
temperature sender 
before particulate 
filter G506

Lambda probe 1 before catalytic 
converter GX7 (step-type Lambda probe) 

Pressure differential sender for 
particulate filter G1037

Measuring points for pressure 
differential sender G1037 

Lambda probe 1 before 
catalytic converter GX10 

(broadband Lambda 
probe) 

Dual exhaust gas temperature 
sender 1 GX41 with temperature

sender after particulate filter 
G527

2   Petrol particulate filter1   Three-way catalytic converter

2

1

For further information, see: 
SSP 558 “Close-coupled Petrol Particulate Filter” and 
SSP 590 “Underbody Petrol Particulate Filter”.

Close-coupled emissions control 
system

A module consisting of the three-way catalytic 
converter and the petrol particulate filter is 
flanged directly to the turbocharger.

The closed-coupled positioning ensures that the 
three-way catalytic converter and petrol 
particulate filter reach their operating 
temperatures very quickly. 

A second three-way catalytic converter on the 
underbody is used for safe conversion of 
hydrocarbons (HC), carbon monoxide (CO) and 
the nitrogen oxides (NOx) during diagnosis of the 
first three-way catalytic converter and over the 
engine running time.
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Connection for diagnosis U31

Convenience CAN bus

Exhaust emissions warning lamp K83

Electronic power control fault lamp K132

Engine/motor control unit J623
LIN bus
Function unit for active oil separation GX47

Powertrain CAN bus

Data bus diagnostic interface (gateway) J533

Particulate filter warning lamp K331

Dash panel insert KX2 with
control unit in dash panel insert J285

Data bus networking

System overviews
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If you move the mouse over the illustrations of the GX or VX components, 
the sensors and actuators they contain will be displayed.

Additional input signals

Throttle valve module GX3

Engine temperature regulation module 
GX33
Clutch position sender G476

Fuel pressure sender G247

Lambda probe 1 before catalytic converter 
GX10
Lambda probe 1 after catalytic converter 
GX7
Gearbox neutral position sender G701

Oil level and oil temperature sender G266

Pressure sensor for activated 
charcoal filter air flushing GX44
Oil pressure sender G10

Knock sensor 1 G61

Inlet cam actuator for cylinders 2 and 3 N583, 
N591

Exhaust cam actuator for cylinders 2 and 3 
N587, N595

Function unit 
for active oil separation GX47
Brake light switch F

Engine outlet coolant temperature sender G82 

Radiator outlet coolant temperature sender G83 

Dual exhaust gas temperature sender 1 GX41

Pressure differential sender for particulate filter G1037

Accelerator pedal module GX2 

Coolant temperature sender G62

Inlet camshaft position sender G1002
Exhaust camshaft position sender G1003

Charge pressure sender GX26 

Intake manifold sender GX9 

Exhaust gas pressure sensor 1 G450 

Charge pressure control module GX34 

Engine speed sender G28

Sensors

System overviews
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- Charge pressure sender G31
- Charge air temperature sender G1001

Charge pressure sender GX26

Sensors

System overviews
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- Intake manifold pressure sender G71
- Intake manifold temperature sender G72

Intake manifold sender GX9

- Charge pressure positioner G581

Charge pressure control module GX34

- Throttle valve drive angle sender 1
- for electric throttle G187

- Throttle valve drive angle sender 2
- for electric throttle G188

Throttle valve module GX3

- Accelerator position sender G79

- Accelerator position sender 2 G185

Accelerator pedal module GX2

- Temperature sender before particulate filter G506
- Temperature sender after particulate filter G527

Dual exhaust gas temperature sender 1 GX41

- Position sender for engine temperature regulation G1004
Engine temperature regulation module GX33

- Lambda probe G39
Lambda probe 1 before catalytic converter GX10

- Lambda probe after catalytic converter G130
Lambda probe 1 after catalytic converter GX7

- Pressure sensor for activated charcoal filter system G804
- Temperature sensor for activated charcoal filter air flushing G1084

Pressure sensor for activated charcoal filter air flushing GX44

- Control unit for active oil separation J1240

Function unit for active oil separation GX47



Starter relay 1 J906
Starter relay 2 J907

Main relay J271

Throttle valve 
module GX3

Engine temperature regulation 
module GX33

Lambda probe 1 before catalytic converter 
GX10
Lambda probe 1 after catalytic converter 
GX7
Inlet camshaft control valve 1 
N727

Exhaust camshaft control valve 1 
N318

Charge pressure control module 
GX34

Valve for oil pressure control N428

Radiator fan VX57

Inlet cam actuator for cylinders 2 and 3 N583, 
N591
Exhaust cam actuator for cylinders 2 and 3 N587, 
N595

Function unit for active oil separation GX47

Ignition coils 1–4 with output stages
N70, N127, N291, N292

Injectors for cylinders 1–4 N30-N33

Activated charcoal filter solenoid valve 1 N80

Fuel metering valve N290

Fuel pump control unit 
J538 Fuel delivery unit 

GX1

Charge air cooling pump V188

If you move the mouse over the names of the GX or VX components, 
the sensors and actuators they contain will be displayed.

Actuators

System overviews
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Additional output signals



Actuators

System overviews
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- Fuel system pressurisation pump G6

Fuel delivery unit GX1

- Throttle valve drive for electric throttle G186

Throttle valve module GX3

- Actuator for engine temperature regulation N493
Engine temperature regulation module GX33

- Lambda probe heater Z19

Lambda probe 1 before catalytic converter GX10

- Lambda probe 1 heater after catalytic converter Z29
Lambda probe 1 after catalytic converter GX7

- Charge pressure positioner V465

Charge pressure control module GX34

- Radiator fan V7
- Radiator fan control unit J293

Radiator fan VX57

- Active oil separation motor V704
Function unit for active oil separation GX47



Engine/motor control unit J623

The engine management system has the designation Bosch 
MG1.
The engine control unit is installed on the left (in the direction of 
travel) in the engine compartment next to the vehicle battery. It 
has two connectors: connector A with 60 pins and connector B 
with 94 pins.
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Top dead centre

Bottom dead centre

Earliest time for 
“inlet valve closes”

Latest time for
“inlet valve closes”

Range within which the inlet valves can be closed.

The differences between the Miller and Atkinson combustion cycles 
are explained in the Volkswagen TV broadcast “Combustion 
processes in petrol engines”.

Advantages of the Miller cycle

Miller cycle

The combustion process is decisive for the efficiency of an engine. 
As with the 1.5 l 96 kW TSI engine, the Miller cycle is used for this 
purpose. 

The basics of the Miller cycle

The special feature of the Miller cycle is that the inlet valves 
already close far ahead of bottom dead centre (BDC) according to 
the map. This has the advantage that the enclosed air-fuel mixture 
expands on the way to bottom dead centre and thus cools down. 
This reduces the final compression temperature and the 
compression ratio can be increased.

SSP 733 – The 1.5 l 110 kW TSI Engine EA211 EVO2



The final compression temperature and thus the knock tendency is reduced due to the 
cooler air-oil mixture. The compression ratio can be raised to 12.5:1, which increases the 
thermal efficiency and the fuel is burnt more effectively.
Since less time is available for the necessary air mass to enter the cylinder, the throttle valve 
is opened further at partial load and the gas exchange is dethrottled.
Less compression work due to the larger displacement.
Knocking combustion is reduced at full load due to the mixture being cooler. This allows 
driving with lambda = 1 across the whole torque/load range.

Advantages of the Miller cycle

Miller cycle

SSP 733 – The 1.5 l 110 kW TSI Engine EA211 EVO2



Pressure differential sender 
for particulate filter G1037

Measuring point after 
petrol particulate filter

Petrol particulate filter

Measuring point before 
petrol particulate filter

Fitting location
The pressure differential sender for particulate filter is bolted to the 
camshaft housing on the exhaust side of the engine with a bracket. 

Task
It measures the pressure difference between the exhaust gas 
pressure before and after the particulate filter.

Fitting location and task 

Pressure differential sender for particulate filter G1037
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Pressure differential sender 
for particulate filter G1037

Measuring point after 
petrol particulate filter

Petrol particulate filter

Measuring point before 
petrol particulate filter

The measured differential pressure is transmitted to the engine/motor control 
unit with a SENT data protocol. The engine/motor control unit uses the data 
to determine the accumulation of soot in the particulate filter. The 
corresponding regeneration stage is started depending on whether the 
measured value or the calculated value from the engine/motor control unit 
indicates higher soot accumulation. 

Furthermore, the data is checked for plausibility in the engine/motor control 
unit and the particulate filter is thus monitored to see whether it is producing 
exhaust gas back pressure.

Signal use 

Pressure differential sender for particulate filter G1037

SSP 733 – The 1.5 l 110 kW TSI Engine EA211 EVO2



Measuring point after 
petrol particulate filter

Petrol particulate filter

Measuring point before 
petrol particulate filter

Effects of signal failure 

Pressure differential sender for 
particulate filter G1037

Pressure differential sender for particulate filter 
G1037

If the sensor fails or there is an implausible signal, a corresponding event 
memory entry is created. 
In addition, the exhaust emissions warning lamp K83 (MIL) is switched on 
after the third engine start. 
The soot accumulation level is determined with an accumulation or 
calculation model stored in the engine/motor control unit.

SSP 733 – The 1.5 l 110 kW TSI Engine EA211 EVO2



Three-way catalytic converter

G506

G527

Dual exhaust gas temperature sender 1 GX41

Petrol particulate filter

Temperature sender 
before particulate filter 
G506

Temperature sender after 
particulate filter G527

Fitting location and task

Dual exhaust gas temperature sender 1 GX41

The dual exhaust gas temperature sensor 1 GX41 consists of the 
temperature sender before particulate filter G506 and the 
temperature sender after particulate filter G527. 
Both temperature senders are connected via a compact connector 
with integrated sensor system. 

Fitting location
The temperature sender before particulate filter is fitted in the 
exhaust gas system before the petrol particulate filter and the 
temperature sender after particulate filter is fitted after the petrol 
particulate filter. 

Task
Both measure the temperature of the exhaust gas at those points. 
The sensors transmit both temperatures to the engine/motor control 
unit in a SENT data protocol.
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Temperature sender 
before particulate filter 
G506

Three-way catalytic converter

Petrol particulate filter

Temperature sender 
after particulate filter 

G527

Engine load 
Engine speed 
Coolant 
temperature 
Lambda value

Fitting location and task

Temperature sender before particulate filter G506

Task
The temperature sender G506 measures the temperature 
before the particulate filter and transmits this information in a 
SENT data protocol to the engine/motor control unit.

Signal use
The engine/motor control unit requires this information to 
calculate the accumulation of soot in the particulate filter. 

Further required information:

Dual exhaust gas temperature sender 1 GX41
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Temperature sender  
after particulate filter G527

Petrol particulate filter

Temperature sender before 
particulate filter G506

Three-way 
catalytic 
converter

Fitting location and task

Temperature sender after particulate filter G527

Task
The temperature sender G527 measures the temperature 
after the particulate filter and transfers this information to the 
engine/motor control unit using a SENT data protocol. 

Signal use
Measuring the exhaust gas temperature after the particulate 
filter enables a more precise calculation of the soot burn-off. 

The signal from the temperature sender after particulate filter 
is used for component protection in order to protect the 
particulate filter against excessively high exhaust gas 
temperatures.

Dual exhaust gas temperature sender 1 GX41
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Three-way catalytic converter

G506

G527

Dual exhaust gas temperature sender 1 GX41

Petrol particulate filter

Temperature sender 
before particulate filter 
G506

Temperature sender after 
particulate filter G527

The engine/motor control unit uses the exhaust gas temperatures to 
calculate the soot accumulation during engine operation and the burn-off 
of soot through regeneration of the particulate filter.

In addition, the signals are used for component protection in order to 
protect the particulate filter from excessively high exhaust gas 
temperatures.

Signal use 

Dual exhaust gas temperature sender 1 GX41
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Three-way catalytic converter

G506

G527

Dual exhaust gas temperature sender 1 GX41

Petrol particulate filter

Temperature sender 
before particulate filter 
G506

Temperature sender after 
particulate filter G527

Effects of signal failure

Dual exhaust gas temperature sender 1 GX41

If a temperature sender fails or there is an implausible signal, 
a corresponding event memory entry is created. 

In addition, the exhaust emissions warning lamp K83 (MIL) is 
switched on after the third engine start. 
The soot accumulation level is determined with an accumulation 
or calculation model stored in the engine/motor control unit.
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Cylinder block

Function unit for active oil separation GX47
You will find detailed information on the design and function of the 
active oil separator in this SSP under the section “Active oil 
separator”.

Fitting location
The function unit for active oil separation GX47 is bolted to the 
cylinder block above the sump.
The function unit is made up of: 

The control unit for active oil separation J1240 
The active oil separation motor V704

Task
The coarse and fine oil separation for the crankcase ventilation takes 
place in the function unit.

Fitting location and task

Function unit for active oil separation GX47
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Cylinder block

Function unit for active oil separation GX47

Effects upon failure

Function unit for active oil separation GX47

If the function unit for active oil separation has a fault, an entry is made in 
the fault memory and the electronic power control 
fault lamp K132 and the exhaust emissions warning lamp K83 are 
switched on. 

The blow-by gases are cleaned at the level of the crankcase ventilation 
system on the EA211 EVO engines.
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Control unit for 
active oil separation J1240

Active oil separator

Fine oil separator
(disc separator)

Active oil separation 
motor V704

Fitting location
The control unit for active oil separation is fitted directly on the active oil 
separator (function unit for active oil separation GX47). It activates the 
active oil separation motor and communicates via a LIN bus with the 
engine/motor control unit. 

Tasks
The control unit receives the information about how high the speed of 
the fine oil separator should be according to the map from the 
engine/motor control unit via a LIN bus. 
Accordingly, the control unit activates the active oil separation motor 
and sets the speed of the fine oil separator using five speed steps.
Furthermore, the control unit transmits information for diagnosis of 
the active oil separator to the engine/motor control unit via the 
information LIN bus.

Fitting location and functions 

Control unit for active oil separation J1240
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Dominant 
level

Signal pattern Recessive 
level

Diagnosis information (fault types)
- Electric drive blocked
- Electric drive overheated
- Speed deviation target/actual greater 

than 3%
- Other malfunctions of electric drive

Electrical circuit, LIN signal

Control unit for active oil separation J1240

Electrical circuit
Pin 1:Plus supply (9–16- volt operating voltage)
Pin 2: LIN bus (bidirectional)
Pin 3: Earth

LIN signal
“Engine/motor control unit to control unit”
    Speed requirement for active oil separation motor

“Control unit to engine/motor control unit”
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Control unit for 
active oil separation J1240

Active oil separator

Fine oil separator
(disc separator)

Active oil separation 
motor V704

Effects upon failure 

Control unit for active oil separation J1240

If the control unit is faulty or one of the three wires is broken, active 
oil separation is no longer possible. 
The oil is separated in the coarse oil separator and in the stationary 
fine oil separator.

Depending on the fault, the type fault is transmitted to the 
engine/motor control unit if possible. 
An entry is made in the fault memory and the electronic power 
control fault lamp K132 and the exhaust emissions warning lamp 
K83 are switched on.
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Active oil separation 
motor V704

Active oil separator

Fine oil separator
(disc separator)

Control unit for 
active oil separation J1240

Fitting location
The active oil separation motor V704 is part of the function unit for active 
oil separation GX47. 
It is activated by the control unit for active oil separation J1240. When 
activated, the speed of the electric motor is between 0 and 12,000 rpm 
according to the load and engine speed. 

Task
The motor is connected via a shaft to the disc separator. Centrifugal forces 
are caused by the rotation of the discs. Even the finest oil particles from 
the blow-by gases are flung onto the discs and separated. 

Speed of disc separator 
according to load range

Fitting location and task

Active oil separation motor V704
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0 rpm
2,000 rpm
4,000 rpm
6,000 rpm

12,000 rpm

Speed of disc separator 
according to load range

 Overrun fuel cut-off:
 Idling:
 Low partial load: 
 Medium partial load: 
 Full load:

Fitting location and task

Active oil separation motor V704
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Active oil separation motor V704

Active oil separator

Fine oil separator (disc 
separator)

Effects upon failure

Active oil separation motor V704

If the motor fails, active oil separation is no longer possible. The oil is 
separated in the coarse oil separator and in the stationary fine oil 
separator. 

An entry is made in the fault memory and the electronic power control fault 
lamp K132 and the exhaust emissions warning lamp K83 are switched on.
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Thank you for your interest.
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