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This self study programme is divided into two families, the EA211 and the EA888.
- EA211 family.
Each chapter of this self study programme explains the general characteristics shared by the whole 

design family and describes the specific differences of each engine.
- EA888 family.
The last two chapters address the differences between the new DEDA and CJXA engines and the already 

documented CJSA engine.

The objective of this self study programme is to complete the information about the range of engines in 
the EA211 and EA888 families until week 22/2015. To date, information on some of the engines in this 
range has been published in Self Study Programmes 150, 156, 157, 158 and 159.

The engines in this range are manufactured using a modular strategy called MOB.

Main advantages of the new modular strategy:
- Compact engines.
- Cost saving through sharing technology between the different engines.
- Standardisation of parts such as cylinder heads, blocks, crankcases, and inlet and exhaust systems.

The information described in this self-study programme is part of a technology that is shared by the VW 
group brands. The exclusive specifications of each brand are accompanied by their respective identifying 
logos, taking into account the date on which this document was drafted, 05/15.



3

CONTENTS

EA211 Family 

 EA211 Family Presentation   .................................................................................  4

 Mechanics  ........................................................................................................  12

 Inlet system  ......................................................................................................  24

 Lubrication system  ............................................................................................  28

 Cooling system  .................................................................................................  35

 Fuel supply system  ...........................................................................................  42

 Exhaust system  .................................................................................................  46

 System diagram  ................................................................................................  48

 Injection management  ......................................................................................  50

 Variable valve timing management  ...................................................................  51

 Active cylinder technology (ACT)  .......................................................................  52

EA888 Family 

 EA888 Family Presentation  ................................................................................  54

 New features in the new EA888 engines  ............................................................  56



4

D161-02

1000 3000 70005000

0

25

50

75

100

125

175

150

200

225

Nm kW

0

10

20

30

40

50

60

70

90

80

D161-03 

r.p.m

EA211 FAMILY PRESENTATION

TECHNICAL DATA CWVA / CWVB

Design 4 cylinders

Displacement 1,600 cc

Cylinder diameter 76.5mm

Cylinder stroke 86.9mm

Variable valve timing Inlet

Maximum power  
(5,000-6,000 r.p.m)

66 kW / 84 kW

Maximum torque  
(3,500-5,000 r.p.m)

155 Nm

Fuel Super lead-free  
95 octane

Engine management Bosch ME 17 MPI

Front lambda probe Binary

Rear lambda probe Binary

Oil pump Duocentric

Emission standard (depending 
on the country and year of 
manufacture)

EU3 and EU5

TECHNICAL DATA CHYA / CHYB , CPGA

Design 3 cylinders

Displacement 1,000 cc 

Cylinder diameter 74.5 mm

Cylinder stroke 76.4mm

Variable valve timing Inlet

Maximum power  
(5,000-6,000 r.p.m)

44kW / 55 kW, 50 kW

Maximum torque  
(3,000-4,300 r.p.m)

95 Nm, 90 Nm

Fuel Super lead-free 95 octane or 
CNG (CPGA)

Engine management MED 17.5.20 MPI , TGI

Front lambda probe EU5 Wide-band and EU6 Binary

Rear lambda probe Binary

Oil pump Duocentric

Emission standard (depending 
on the country and year of 
manufacture)

EU5 and EU6 

SSP´S 150 and 159 Previous Self study programmes 
150 and 159

CWVB engine

CWVA engine

Volkswagen Technical Site:   http://vwts.ru   http://vwts.info



5

D161-04

1000 3000 70005000

0

25

50

75

100

125

175

150

200

225

Nm kW

0

10

20

30

40

50

60

70

90

80

D161-05

r.p.m

TECHNICAL DATA CHZB / CHZC / CHZD

Design 3 cylinders

Displacement 1,000 cc

Cylinder diameter 74.5 mm

Cylinder stroke 76.4mm

Variable valve timing Inlet and exhaust

Maximum power  
(5,000-5,500 r.p.m)

70 / 81 / 85 kW

Maximum torque  
(2,000-3,500 r.p.m)

160 / 200 / 200 Nm

Fuel Super lead-free  
95 octane

Engine management MED 17.5.20 TSI

Front lambda probe Binary 

Rear lambda probe Binary

Oil pump Vane cell

Emission standard EU6

CHZD engine

CHZB engine
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D161-07

r.p.m

EA211 FAMILY PRESENTATION

TECHNICAL DATA CJZA / CJZB / CJZC / CJZD

Design 4 cylinders

Displacement 1,200 cc

Cylinder diameter 71 mm

Cylinder stroke 75.6 mm

Variable valve timing Inlet

Maximum power  
(4,000-6,000 r.p.m)

63 / 66 / 77 / 81 kW

Maximum torque  
(1,400-4,000 r.p.m)

160 / 160 / 175 / 175 Nm

Fuel Super lead-free  
95 octane

Engine management MED 17.5.21 TSI

Front lambda probe EU5 Wide-band and EU6 Binary

Rear lambda probe Binary

Oil pump Duocentric

Emission standard EU5 / EU5 / EU6 / EU6

CJZD engine

CJZA engine
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D161-09

r.p.m

TECHNICAL DATA CYVA / CYVB

Design 4 cylinders

Displacement 1,200 cc

Cylinder diameter 71 mm

Cylinder stroke 75.6 mm

Variable valve timing Inlet

Maximum power  
(4,000-6,000 r.p.m)

63 / 81 kW

Maximum torque  
(1,400-4,000 r.p.m)

160 / 175 Nm

Fuel Super lead-free  
95 octane

Engine management MED 17.5.21 TSI

Front lambda probe Binary

Rear lambda probe Binary

Oil pump Duocentric

Emission standard  EU6 

CYVB engine

CYVA engine
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D161-11

r.p.m

EA211 FAMILY PRESENTATION

CZDA engine

CHPA engine

TECHNICAL DATA CHPA / CZDA

Design 4 cylinders

Displacement 1,395 cc

Cylinder diameter 74.5 mm

Cylinder stroke 80mm

Variable valve timing Inlet and exhaust

Maximum power  
(4,500-6,000 r.p.m)

103 / 110 kW

Maximum torque  
(1,500-3,500 r.p.m)

250 Nm

Fuel Super lead-free  
95 octane

Engine management MED 17.5.21 TSI

Front lambda probe EU5 Wide-band and EU6 Binary

Rear lambda probe Binary

Oil pump External gear pump

Emission standard EU5 / EU6



9

1000 3000 70005000

25

0

50

75

100

125

175

150

200

225

250

Nm kW

0

10

20

30

40

50

60

70

90

100

80

D161-12

r.p.m

CZCA engine

CMBA engine

TECHNICAL DATA CPWA

Design 4 cylinders

Displacement 1,395 cc

Cylinder diameter 74.5 mm

Cylinder stroke 80mm

Variable valve timing Inlet and exhaust

Maximum power  
(4,800-6,000 r.p.m)

81 kW

Maximum torque  
(1,500-3,500 r.p.m)

200 Nm

Fuel Super lead-free  
95 octane / CNG

Engine management MED 17.5.21 TGI

Front lambda probe Wide-band

Rear lambda probe Binary

Oil pump External gear pump

Emission standard EU6

SSP 159 Previous Self Study Progrmmes 
159

TECHNICAL DATA CMBA / CXSA / CZCA

Design 4 cylinders

Displacement 1,395 cc

Cylinder diameter 74.5 mm

Cylinder stroke 80 mm

Variable valve timing Inlet

Maximum power  
(5,000-6,000 r.p.m)

90 / 90 / 92 kW

Maximum torque  
(1,400-4,000 r.p.m)

200 Nm

Fuel Super lead-free  
95 octane

Engine management MED 17.5.21 TSI

Front lambda probe EU5 Wide-band and EU6 Binary

Rear lambda probe Binary

Oil pump External gear pump

Emission standard EU5 / EU5 / EU6
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D161-14

r.p.m

EA211 FAMILY PRESENTATION

CPTA engine with ACT

TECHNICAL DATA CPTA

Design 4 cylinders

Displacement 1,395 cc

Cylinder diameter 74.5 mm

Cylinder stroke 80 mm

Variable valve timing Inlet and exhaust

Maximum power  
(4,500-6,000 r.p.m)

103 kW

Maximum torque  
(1,500-3,500 r.p.m)

250 Nm

Fuel Super lead-free  
95 octane

Engine management MED 17.5.21 TSI with ACT

Front lambda probe Wide-band

Rear lambda probe Binary

Oil pump External gear pump

Emission standard EU5

Previous Self Study  
Programmes

SSP 159
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D161-16

r.p.m

CZEA engine with ACT

TECHNICAL DATA CZEA

Design 4 cylinders

Displacement 1,395 cc

Cylinder diameter 74.5 mm

Cylinder stroke 80 mm

Variable valve timing Inlet and exhaust

Maximum power  
(5,000-6,000 r.p.m)

110 kW

Maximum torque  
(1,500-3,500 r.p.m)

250 Nm

Fuel Super lead-free  
95 octane

Engine management MED 17.5.21 TSI with ACT

Front lambda probe Binary

Rear lambda probe Binary

Oil pump External gear pump

Emission standard EU6

Previous Self Study  
Programmes

SSP 159
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MECHANICS

CHARACTERISTICS OF THE 4 CylIndER 
EnGInES

The main technical characteristics of 4 cylinder 
direct injection TSI engines are:

- Toothed belt-actuated timing.
- Camshaft housings with camshafts incorporated. 

The camshafts include variable valve timing on the 
inlet and/or exhaust.

- Aluminium crossflow cylinder head with inte-
grated exhaust manifold.

- Die-cast aluminium block with crankshaft, with-
out the need for balance shafts.

- Cast-aluminium oil pan comprising 1 or 2 parts, 
depending on displacement.

- Inlet manifold with integrated intercooler. This 
intercooler is cooled by an additional coolant circuit.

- The turbocharger is bolted to the cylinder head 
and is cooled by oil and coolant.

- Lubrication system with regulated oil pump that 
is duocentric or external gear, depending on dis-
placement.

- The thermostat housing includes the coolant pump 
and two thermostats with different opening tempera-
tures to optimise engine cooling heat management. 

The coolant pump is actuated by a toothed belt 
from the exhaust camshaft.

- The injection system management has been op-
timised to minimise consumption and emissions, 
in compliance with the EU5 and EU6 regulations.

The injection system of some engines includes 
active cylinder technology (ACT) with a view to re-
ducing consumption and emissions. 

- Exhaust gases are dealt with using a 3-way cata-
lytic converter and two lambda probes. The lambda 
probes can be wide-band (continuous regulation) 
or binary (intermittent).

Note: For information on the type of lambda probe 
in each engine, see the tables on pages 4 to 11.

Coolant pump integrated into 
the thermostat housing

Timing via toothed belt
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D161-17

Turbocharger and 3-way catalytic converter Inlet manifold with integrated  
intercooler

Crankshaft without balance shafts

TSI injection system
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MECHANICS

CHARACTERISTICS OF THE 3 CylIndER 
EnGInES

The EA211 engine family includes 3 cylinder 1.0 L 
engines, which can be MPI indirect injection or TSI 
direct injection.

The main technical characteristics of the new TSI 
engines are:

- Toothed belt-actuated timing.
- Camshaft housings with camshafts incorporat-

ed. The camshafts include variable valve timing on 
the inlet and exhaust.

- Aluminium crossflow cylinder head with inte-
grated exhaust manifold.

- Die-cast aluminium block with crankshaft, with-
out the need for balance shafts.

- Single-part cast-aluminium oil pan.
- Inlet manifold with integrated intercooler. This 

intercooler is cooled by an additional coolant circuit.
- The turbocharger is bolted to the cylinder head 

and is cooled by oil and coolant.
- The lubrication system integrates a new regu-

lated vane cell oil pump.
- The thermostat housing contains the coolant 

pump and two thermostats with different opening 
temperatures to optimise engine cooling thermal 
management. The coolant pump is actuated by a 
toothed belt from the exhaust camshaft.

- The injection system management has been 
optimised to minimise consumption and emis-
sions, in compliance with the EU6 regulations.

- Exhaust gases are dealt with using a 3-way 
catalytic converter and two lambda probes. Both 
lambda probes are binary (intermittent).

Note: For further information about the 1.0 L MPI 
engines. See Self Study Programme 150.

Turbocharger bolted to the cylinder head

Crankshaft without balance shafts
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D161-18

Coolant pump integrated 
into the thermostat housing

TSI injection system

Inlet manifold with integrated 
intercooler
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MECHANICS

EnGInE BlOCK
The block is made of die-cast aluminium and is 

designed as an “open deck” variant. Open deck 
means that there are no cores between the block's 
outer wall and the cylinders. The advantages are:

- No air bubbles will appear in this area that may 
cause breathing and cooling problems.

- Cylinder deformation is reduced at the bolted 
joint between the cylinder head and the block. This 
reduced deformation of the cylinders is thanks to 
the clearance in the piston rings assembly.

The ducts for the pressurised oil supply, the oil 

returns and the crankcase breather are all cast into 
the engine block. This reduces the need to use ad-
ditional parts and the cost of manufacture.

CylIndER lInERS
The cylinder liners are made of grey cast iron, 

cast individually into the block. The outer side is 
very rough, thus increasing surface area and im-
proving heat transition towards the block.

This also provides a very suitable form-fitting con-
nection between the block and the cylinder liner.

Cylinder liner

Oil return Cylinder Duct for the internal  
crankcase breather

Crankcase breather

Oil supply

Grey cast iron 
rough surface

Engine block
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CRAnKSHAFT, PISTOnS And COnnECTInG ROdS
The crankshaft assembly, pistons and connect-

ing rods have been designed to have minimum 
moving masses and greatly reduced friction. The 
assembly's weight has been optimised and it has 
been possible to dispense with the balance shaft 
across the range.

CRAnKSHAFT
The TSI engine crankshafts are forged. The amount 

of support points, the number of counterweights, the 
diameters of the main bearings and the connecting 
rod bearings vary depending on the engine. For ex-
ample, the 1.4 L TSI 103 kW engine has five support 
points, four counterweights and main bearing and 
connecting rod bearing diameters of 48 mm.

In order to reduce weight and load on the main 
bearings the connecting rod journals are hollow. 

CONNECTING RODS
The connecting rods are manufactured by frac-

ture-splitting. In the area least subjected to loads, 

the upper connecting rod bearing has a trapezoidal 
design. This reduces weight and fiction even more.

PISTOnS, PISTOn RInGS And PISTOn CROWn
The pistons are made of die-cast aluminium. The 

piston crown is flat. Besides the lower weight, the 
heat from combustion is distributed more evenly 
through the piston crown, thus avoiding ignition 
failures.

Heat load is reduced by injecting oil through the 
lower part of the piston crown with oil spray jets.

Assembly clearance has been increased in the 
piston ring package, thereby reducing friction.

Crankshaft

Trapezoidal upper  
rod bearing

Counterweight

Connecting rod and cap 
with half bearings

Hollow connecting 
rod journal

Piston ringsPiston



18

D161-21

MECHANICS

TIMInG 
The camshafts are driven by a maintenance-free 

toothed belt.

4 CylIndERS
An idler roller and the epileptic shape of the CTC 

crankshaft (Crankshaft Torsional Cancellation) en-
hance the toothed belt smooth movement. The 
purpose of the toothed wheel's elliptical design is 
to reduce tensile force and the rotating oscillations 
of the toothed belt.

3 CylIndERS
The 3 cylinder 1.0 L engines have tri-oval toothed 

wheels on the camshafts. They have a larger radius 
in the areas that are offset at 120°. The objective 
of this design is to reduce the oscillations in the 
toothed belt caused by the variations in the force 
required to open the valves. 

Plastic cover with 
over-injected joint

Automatic  
tensioning roller

Aluminium-silicon cover 
(engine support)

Inlet camshaft 
toothed wheel  
with camshaft 
variator

Idler roller

CTC wheel for crankshaft 
toothed belt  
(1.2 L and 1.4 L)Plastic cover with 

over-injected joint

EXAMPLE 4 CYLINDER 1.4 L 103 kW ENGINE
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AnCIllARIES
In all engines, the crankshaft pulley is fitted with 

a vibration damper for smoother engine running. 
The ancillaries are actuated by means of a 6-row 

Poly V belt. 
In the TSI engines the belt is tensioned by an au-

tomatic tensioning roller. 

MPI engines without air conditioning have a flex-
ible belt and therefore do not require a tensioning 
device. Otherwise they use a rigid tensioning device. 

Note: For further information about the MPI engi-
nes. See self study programme No 150.

Alternator pulley

Automatic tensioning roller

Air conditioning system 
alternator pulley

Crankshaft pulley

Poly V-belt

Vibration damper
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MECHANICS

CylIndER HEAd
In the manufacturing of the aluminium cylinder 

head, particular attention was paid to leveraging 
the energy from the exhaust gases to make for a 
rapid engine heating phase.

Technical characteristics:
- Cylinder head with integrated exhaust manifold.
- Design prepared for alternative fuels.
- 4-valve technology.
- Central position of spark plugs (in the centre of 

the valve implementation star).
- Crossflow cooling.

CROSSFlOW COOlInG
The coolant flow flows from the inlet side through 

the combustion chambers towards the exhaust 
side. There, it is divided into two areas, above and 

below the exhaust manifold. The coolant flows 
from the cylinder head to the thermostat housing 
and is mixed with the remaining coolant.

Advantages:
The coolant is heated by the exhaust gases 

during the engine heating phase and the engine 
reaches its operating temperature faster. 

Since the wall surface on the exhaust side is 
smaller, the exhaust gases do not release so much 
heat during the heating phase and the catalytic 
converter is heated faster.

With the engine at full load, the coolant is cooled 
more intensely and the engine can work inside a 
greater margin with lambda equal to 1, thus opti-
mising consumption and exhaust emissions. 

Main water liner

Inlet side

Connection of the  
coolant temperature 
sensor G62

Upper and lower 
coolant areas

Exhaust gas outlet with connecting 
flange towards the turbocharger Exhaust side
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CAMSHAFT HOUSInG
The camshaft housing is made of die-cast alu-

minium and forms an inseparable module with 
both camshafts. In the modular construction, the 
camshafts are assembled directly in their housing. 

As the cams do not have to go through the sup-
port points, the latter are smaller.

Advantages:
- Less friction in the bearings and greater rigidity.
- The bearings are lubricated through drilled oil 

supply holes.

Deep groove ball bearing:
The first bearing is the one that is subjected to 

the greatest loads by the actuation of the toothed 
belt.

For this reason, the first bearing in each camshaft 
is a deep-groove ball bearing, to reduce friction. 

Note: In the event of a repair, the camshaft hou-
sing is replaced together with the shafts. The deep 
groove ball bearings are secured with a snap ring, 
but they cannot be replaced. For more information, 
consult ElsaPro.

Camshaft housing

High pressure fuel pump 
actuation (quadruple cam)

Cam

Drilled oil supply hole

Deep groove ball bearing
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MECHANICS

InlET And EXHAUST VAlVES
The range of EA211 engines is equipped with 

4-valve technology.
The inlet valves are arranged at an angle of 21° 

and the exhaust valves at an angle of 22.4°, sus-
pended in the combustion chamber. The valves 
are actuated by means of roller rocker fingers with 
hydraulic support elements.

Advantagesof the 4-valve technology:
- Good cylinder filling and draining capacity.
- Power is fully leveraged with small displace-

ment.
- Reduced fuel consumption thanks to a greater 

level of efficiency.

- High torque and delivered power.
- Quiet running.
- Valve stem diameter has been reduced to 5 mm. 

This means that there is less mass in movement 
and fewer losses to friction, as less force is required 
in the valve springs.

- The valve seats angle is 120° for both the inlet 
and exhaust valves. This position helps to increase 
wear resistance when alternative fuels such as nat-
ural gas are used. 

Hydraulic support element

Roller rocker finger

Exhaust camshaft

Exhaust valve Inlet valve

Inlet camshaft 
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Hall Sensor G300 
(exhaust)

Hall Sensor G40 
(inlet)

Valve 1 variable valve timing  
N318 (exhaust)

Valve 1 variable valve timing 
N205 (inlet)

Closing cover of the exhaust 
camshaft variator

Closing screw of the  
inlet camshaft variator

EXAMPLE 3 CYLINDER 1.0 L TSI ENGINE

VARIABlE VAlVE TIMInG
All the engines in the EA211 range include step-

less adjustment of the inlet and/or exhaust cam-
shafts.

Adjustment is performed by means of the vari-
able valve timing valves N205 and N318 that man-
age oil flow towards the valve timing variators. 
The variators operate according to the vane-type 
adjuster principle.

The variable valve timing variators operate di-
rectly on the camshafts' position.

In the case of the inlet camshaft, the variator 
brings the inlet valve opening moment forward.

In the case of the exhaust camshaft, the variator 
delays the exhaust valve opening moment.

The Hall sensors identify the adjustment angles.

Note: For more information about the inner wor-
kings of the vane-type adjuster, please consult self 
study programme No. 157.

VARIABLE VALVE TIMING  
VARIANTS

INLET CAMSHAFT  
ADJUSTMENT

EXHAUST CAMSHAFT  
ADJUSTMENT

1.0 L TSI ENGINES. 
1.4 L TSI ENGINES OF MORE THAN 103 KW.

-  Stepless of up to 50° of camshaft angle  
in forward direction.

-  Stepless of up to 40° of camshaft angle  
in reverse direction.

1.2 L TSI ENGINES. 
1.4 L TSI ENGINES OF LESS THAN 103 KW.

-  Stepless of up to 50° of camshaft angle  
in forward direction.

- No adjustment.
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INLET SYSTEM

InlET MAnIFOld
The outside air is driven to the cylinders via the 

air filter, the turbocharger, the throttle valve module 
and the inlet manifold with integrated intercooler.

The design of the inlet manifold in the 3 and  
4 cylinder TSI engines varies slightly.

4 CylIndERS
- The inlet manifold has resonance chambers to 

reduce the vibrations that are produced when air is 
taken into the inlet system. Depending on the fre-
quency, these vibrations may cause different noises.

- The inlet ducts have been designed with low re-
sistance to the passage of flow.

- The charged air is cooled by means of an inter-
cooler integrated in the inlet manifold. This inter-
cooler is cooled by means of an additional coolant 
circuit.

- In some variants, the air filter has a sleeve in 
which the condensation water accumulates. When 
a certain amount of water has accumulated it is 
drained by dripping through a membrane.

Turbocharger Supercharged 
air outlet

Charge Pressure Sensor G31
Inlet air temperature sensor G42

Entry of air through the air filter

Throttle valve module GX3

Inlet manifold
pressure sensor G71
Inlet air temperature
sensor 2  G299

Inlet manifold 
with integrated intercooler

Drip water evacuation 
sleeve

Fuel Pressure 
Sensor G247

Inlet manifold

Intercooler
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3 CylIndERS 
The functional characteristics of the inlet mani-

fold in 3 cylinder TSI engines are the same as in  
4 cylinder TSI engines.

- In terms of design, the main difference is based 
on the intercooler's layout. The coolant is chan-

nelled towards the top of the engine. From there, 
the coolant flows towards the intercooler coolant 
radiator and towards the turbocharger.

Connections towards the 
Radiator for the intercooler 
coolant Inlet manifold

Connections towards the 
turbocharger cooling

Channelling of coolant

Intercooler

3 CYLINDER 1.0 L TSI ENGINE



26

D161-29

INLET SYSTEM

Cylinder head 
connecting flangeDrive lever

Charge pressure 
actuator V465

Charged air pipe

Air filter inlet manifold

Non-return valve for crankcase breather  
(oil vapour intake)

Drain valve 
(Wastegate)

TURBOCHARGER
All the turbochargers have been developed 

for the corresponding engine and power, hence 
turbine wheel dimensions and the compressor 
vary in each case.

Another difference lies in the charge pressure 
actuators. They can be replaced individually, 
although depending on the engine, the drain valve 
is secured differently, and the basic adjustment 
following replacement is different.

Turbocharger particularities:
- Actuation of the drain valve by means of the 

charge pressure actuator V465 with integrated 
position sensor. 

- Reduced turbine wheel and compressor 
diameters with the moments of inertia of the 
masses duly reduced. 

- Material designed to withstand high exhaust 
gas temperatures. For example, the 1.0 L TSI 
engine tolerates temperatures of up to 1,050°C 
and generates a (relative) pressure of up to 1.6 bar.
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Oil entry towards the  
turbocharger shaft

Coolant return

Coolant pre-supply

Oil return

TURBOCHARGER COOlInG
The turbocharger has been integrated in the oil 

circuit for the lubrication of the turbocharger shaft.
For cooling to be sufficient, the turbocharger is 

also connected to the coolant circuit. The V188 

electric coolant pump drives coolant to cool the tur-
bocharger and intercooler from the main radiator.

Note: See intercooler cooling circuit page 36.
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LUBRICATION SYSTEM

Turbocharger oil supply

Camshaft  
oil gallery

Main oil gallery

Connectors for the  
oil radiator

Oil filter in section above the oil pan

Oil pump

Oil pan (bottom section) with oil  
level and temperature sensor G266

Section above oil pan. (1.4 L TSI engines)

Oil pressure  
switch F378
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EXAMPLE 1.4 L 103 KW TSI ENGINE Exhaust camshaft variator

Oil pressure switch F1

Oil pressure switch 
for reduced pressure 
control F378

Oil radiator

Oil pump (example of 
external gear oil pump)

Crankshaft lubrication points

Oil spray jet piston cooling

Exhaust gas turbocharger

Inlet camshaft variator Lubrication points 
for camshafts, 
compensation 
elements and valves

Oil pan

Oil filter

OIl CIRCUIT
The oil circuit is very similar in all variants of the 

new EA 211 range of engines.

The main differences lie in the type of oil pump 
and how oil pressure is regulated and controlled.
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LUBRICATION SYSTEM

OIl CIRCUIT
The new oil pumps in the EA 211 range of engines include regulation according to speed and load. This 

measure reduces pump actuation power since, they have to pump less oil. As actuation power is reduced, 
so too are fuel consumption and engine emissions.

ENGINE PUMP TYPE AND ACTUATION PRESSURE REGULATION 

1.4 TSI -  External gear. Chain-actuated from the crankshaft.
Note: See Self Study Programme No. 132.

Variable pressure from 1.8 to 3.3 bar.

1.2 TSI -  Duocentric. Direct actuation from the crankshaft.
Note: See Self Study Programme No. 150.

Constant pressure at 3.5 bar. 

1.0 TSI -  Vane cell. Direct actuation from the crankshaft. Variable pressure from 1.3 to 3.3 
bar.

VANE CELL PUMP
The new vane cell pump is capable of generating 

a suitable oil pressure at all times. Pressure genera-
tion is variable and is not staggered, and is in ac-
cordance with a map of characteristics of the engine 
operation integrated in the engine control unit.

During the first 1,000 km, the pump operates 
without regulation, at maximum pressure.

Depending on engine speed and load, the en-
gine control unit excites the oil pressure regulation 
valve N428 by means of a PWM signal in order to 
achieve the required oil pressure at all times.

Note: The internal operation of this pump is similar 
to the one used in the new range of EA288 diesel 
engines. See self study programme No. 162.

CROSS SECTION OF THE VANE CELL PUMP

PRESSURE WITHOUT REGULATION REGULATED PRESSURE

Control chamber Supply chamber

Oil pressure regulator 
valve, N428, unexcited

Crankshaft shaft
Oil output at 
maximum pressure

Crankcase oil intake

Control chamber Supply chamber

Oil pressure regulator valve
N428, excited. 200 Hz

Crankshaft shaft
Regulated pressure  
oil outlet

Crankcase oil intake
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OIl PRESSURE SEnSOR G10
The 1.0 L TSI engines have the new G10 oil pres-

sure sensor.

Location
This oil sensor is located on the cylinder head, 

next to the inlet manifold, on the toothed belt side. 
It is used to measure oil pressure in the circuit 
throughout the engine's operating cycle.

Operation
The oil pressure measuring signal is sent to the 

engine control unit by means of the SENT reception 
protocol (Single Edge Nibble Transmission)

If the sensor has a fault, it is memorised in the 
engine control unit's incident memory.

Oil pump pressure will be regulated so as to gen-
erate a pressure of 0.5 bar above the theoretical 
value. 

Oil pressure sensor G10 Cylinder head

SENT RECEPTION PROTOCOL

2 V/ div

0.1 ms/ div
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LUBRICATION SYSTEM

Non-return valve in  
the turbocharger's 
intake

ENTRY POINT OF THE VAPOURS  
INTO THE TURBOCHARGER

Turbocharger

OIL SEPARATOR 
HOUSING COVER

Oil outlet pipe towards 
the inlet manifold with 
calibrated diameter

Oil entry hole

Fine oil separator

Oil return

CRAnKCASE BREATHER
The crankcase breather system is internal.
The purified oil vapours flow through channels in 

the engine block towards the turbocharger intake 
or to the inlet manifold after the throttle valve.

OIl SEPARATOR
The oil vapours are purified in an oil separator. 

It is made of plastic and is bolted to the engine 
block.

The oil vapours flow from the oil pan to the 
coarse oil separator. There, the large drops of oil 
are separated by means of dampener plates and 
spiral turbulence pipes.

Subsequently, in the fine oil separator, the oil 
droplets are separated using dampener plates.

nOn-RETURn VAlVES
The non-return valves manage the path of the 

oil vapours towards the engine's different intake 
points depending on the pressure conditions in 
the inlet system.

If there is depression in the inlet manifold, the 
intake effect causes the inlet manifold's non-return 
valve to open and the valve on the turbocharger's 
intake side to close.

In this case, the oil vapours are extracted directly 
by the inlet manifold.

If the turbocharger generates overpressure in 
the inlet manifold, this overpressure closes the 
inlet manifold's non-return valve and the valve on 
the turbocharger's intake side opens. 

In this case, oil vapours are extracted through 
the turbocharger's cold air intake area.
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Entry point with non-return valve 
on the turbocharger intake side

Entry point of the fuel 
vapours from the activated 
charcoal filter system

Internal routing of the nebulised oil vapours 
through channels in the block and the cylinder head

ENTRY POINT OF THE 
VAPOURS INTO THE 
INLET MANIFOLD MODULE

Throttle valve

Outlet of nebulised 
oil vapours through 
internal routing

Oil vapour extraction 
non-return valve in 
the inlet manifold
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LUBRICATION SYSTEM

CRAnKCASE BREATHER
The crankcase breather is regulated by means of 

a non-return valve on the camshaft housing.
This valve allows fresh air into the engine in or-

der to remove moisture from its interior.
If there is enough depression in the engine, fresh 

air is brought into the engine from the clean side 

of the filter, which runs through the crankshaft 
breather system together with the oil vapours.

For this purpose, the non-return valve should 
open at the slightest engine depression, and 
should otherwise close to prevent the air filter car-
tridge from being soiled with oil vapours.

Flexible pipe connection 
in the air filter box

Non-return valve for 
crankcase breathing
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EnGInE COOlInG SySTEM
The cooling system is based on a completely 

new development.
It is a two-circuit cooling system that makes it 

possible to obtain different coolant temperatures 
in the cylinder head and in the engine block. 

The thermostat housing, with integrated coolant 
pump, is located directly on the gearbox side of 
the cylinder head. 

The coolant pump is driven by the exhaust cam-
shaft by means of toothed belt.

COOLING SYSTEM

Crossflow cooling in 
the cylinder head

Liquid pump

Towards the heating 
radiator

Towards the coolant 
radiator

Thermostat housing

Coolant connectors for the oil radiator

Open coolant sleeve 
(open deck architecture)
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COOLING SYSTEM

COOlInG CIRCUIT
The coolant is conveyed separately at two differ-

ent temperatures through the block and the cylin-
der head.

Temperature regulation is controlled by means of 
the coolant pump and two thermostats located in 
the thermostat housing.

The respective coolant temperatures depend, in 
this case, on the engine variant.

Note: In order to guarantee the performance of the 
charged air cooling system, the air must be bled 
whenever it is opened. Take the ElsaPro instruc-
tions into account.

EXAMPLE 4 CYLINDER ENGINE

Expansion tank Heating heat exchanger

Independent heating system

TurbochargerPiping until 05/2013

Coolant temperature 
sensor G62

Thermostat housing

Piping as of 06/2013

Coolant temperature 
sensor G83

Coolant radiatorRadiator for the 
charged-air cooling 
circuit

Intercooler pump V188

Oil radiator

Intercooler

Cooled coolant

Heated coolant
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THERMOSTAT HOUSInG
In order to make the cooling system as compact 

as possible in terms of its construction, the cool-
ant pump has been integrated into the thermostat 
housing.

The coolant pump is driven by a toothed belt 
from the exhaust camshaft.

The thermostat housing contains the two ther-
mostats for the 2-circuit cooling.

Thermostat 1 for the cylinder head 
This opens as of approximately 87°C and frees 

the path from the coolant radiator to the coolant 
pump. 

Thermostat 2 for the engine block
This opens as of approximately 105°C and frees 

the path for the coolant to flow from the block to 
the radiator.

Toothed belt cover

Exhaust camshaft

Coolant pump toothed belt 
transmission

Coolant temperature  
sensor G62

Coolant pump

Thermostat housing

Thermostat 2

Thermostat 1
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COOLING SYSTEM

CHARGEd AIR COOlInG
The air extracted by the engine is very hot after 

it has been through the turbocharger. It is heated 
as high as 200°C, mainly by the compression pro-
cess, although also because the turbocharger it-
self is very hot.

This means that the air has less density, and less 
oxygen enters the cylinder.

Cooling increases density and therefore the 
amount of oxygen to the cylinders.

Apart from this, cooling reduces the tendency 
for knocking and the generation of NOx nitrogen 
oxides.

To cool the charged air it is run through an alu-
minium intercooler integrated in the inlet manifold 
module through which coolant flows.

The intercooler's coolant is cooled by means of 
an additional radiator.

Air heated by the turbocharger

Charge Pressure Sensor G31
Inlet air temperature sensor G42

Intercooler

Air cooled by the  
intercooler

Coolant from the 
 coolant radiator

Coolant towards the  
coolant radiator
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InTERCOOlER COOlInG
The intercooler cooling circuit is actuated by 

means of the intercooler pump V188. The turbo-
charger's cooling is also integrated in this low-
temperature cooling circuit. 

The circuit should be regarded as independent. 
Separation takes place by means of calibrated 
pitches and a non-return valve. It is only connected 
to the expansion tank. 

Turbocharger DIAGNOSABLE FAULTS

Fault number Type/Observation:
1 Dry operation 1
2 Pump blocked
3 Pump overheating
4 Minimum speed not reached

Internal intercooler in the intake 
manifold

Intercooler Pump V188

Intercooler coolant radiator

Cooled coolant

Heated coolant
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COOLING SYSTEM

Intercooler Pump V188

InTERCOOlER PUMP V188
The electronically-regulated intercooler pump is 

normally installed under the inlet manifold along-
side the oil separator housing cover.

Excitation is performed from the engine's control 
unit by means of a PWM signal. When it is excited 
it is always with maximum power. Connection and 
disconnection is performed through a map of char-
acteristics programmed in the engine's control 
unit. For this purpose, engine load and charged air 
temperature data before and after the intercooler 
are used.

Operating conditions
- On starting up the engine.
- As of torque demands above 100 Nm.
- As of air temperatures in the inlet manifold above 

50°C.
- As of temperature differences of 12 degrees in 

the intercooler temperature.
- With the engine running, for 10 seconds every 

120 seconds to reduce excess temperature in the 
turbocharger.

- In some engines, when the engine is stopped, 
the pump will be activated for up to 480 seconds 

to prevent overheating and the formation of steam 
bubbles in the turbocharger. The radiator's electric 
fan is also excited in parallel while pump V188 is 
operating.

Diagnosis
The engine's control unit diagnoses pump oper-

ation by means of the pump's internal electronics.

CAUSE OF THE FAULT CONSEQUENCE OF THE FAULT

ELECTRICAL OR MECHANICAL FAULT - Entry in the event memory of the engine control unit.
- Power losses.

INTERRUPTION OF THE SIGNAL CABLE - Entry in the event memory of the engine control unit.
- The pump rotates at maximum speed.

INTERRUPTION OF THE  
PUMP'S POWER CABLE

- Entry in the event memory of the engine control unit.
- The pump stops working.
- Power losses.
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2 V/div

2 V/div

2 s/div

2 s/div

InTERCOOlER PUMP V188 WITHOUT FAUlT
While the pump is operating, the pump's elec-

tronic controls switch the PWM signal from the en-
gine control unit to vehicle earth for 0.5 seconds 
every 10 seconds. This way, the engine's control 
unit detects pump operation availability.

InTERCOOlER PUMP V188 WITH A FAUlT
If the pump is blocked or is running dry, the elec-

trical system modifies the duration of the earthing 
of the PWM signal. This way, the engine's control 
unit diagnoses the fault.

If a "fault" is detected, the pump attempts to re-
connect at regular intervals. If it manages to do so, 
the electronic system resends the "in good condi-
tion" signal from the intercooler pump to the en-
gine's control unit.
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FUEL SUPPLY SYSTEM

HIGH-PRESSURE 
FUEL CIRCUIT

Fuel distributor pipe
Fuel pressure 
sensor G247

Fuel pressure 
regulation valve 
N276 High-pressure fuel pump

Cylinder injectors  
1-4 – N30-N33

LOW-PRESSURE 
FUEL CIRCUIT

Activated charcoal filter system  
solenoid valve 1 – N80

Turbocharger

Activated charcoal  
filter system

Fuel vapours

Fuel tank

Fuel delivery unit GX1 with fuel pump  
(pressurisation pump) G6

Inlet manifold

Non-return valves
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Fuel delivery unit GX1 with fuel pump 
(pressurisation pump) G6 and integrated  
fuel filter and pressure-limiting valve

Activated charcoal filter system

Fuel tank

Low pressure fuel pipe towards 
the high-pressure fuel pump

FUEl CIRCUIT
The fuel system is comprises of a low-pressure 

circuit and a high-pressure circuit.
Fuel vapours are also supplied to the inlet 

through the activated charcoal filter system (AKF).
 Both the pressurisation fuel pump and the high-

pressure fuel pump distribute only the amount of 
fuel needed by the engine at all times. This reduc-
es the actuation power of both fuel pumps. This 
measure saves fuel and reduces emissions.

lOW-PRESSURE CIRCUIT 
The low-pressure fuel system distributes the fuel 

from the tank's pressurisation fuel pump to the 
high-pressure pump. Fuel pressure is regulated 
from 2 to 6 bars, depending on needs.



44

D161-48

FUEL SUPPLY SYSTEM

FUEl TAnK VAPOURS
The activated charcoal filter system (AKF) is nor-

mally located next to the fuel filling pipe located at 
the rear right side of the vehicle. 

Vapour intake is controlled by the activated char-
coal filter system solenoid valve 1 – N80. Manage-
ment is performed from the engine's control unit.

Fuel vapours are conveyed through two different 
points, depending on engine speed. In idling and 
at partial load speed they are conveyed towards 
the inlet manifold just below the throttle valve, 
due to the depression in air intake.

In the phase in which there is charge pressure 
in the system, fuel vapours are channelled to the 
turbocharger intake.

Two non-return valves distribute vapour flow. 
They operate in exactly the same way as the crank-
case breather non-return valves.

Vapours from the 
charcoal filter system

Activated charcoal filter system 
attached to the fuel tank

Fuel vapour entry 
point towards the 
compressor intake

Non-return valve for  
supply to the  
turbocharger intake side

Non-return valve for 
the supply of fuel 
vapours to the intake 
manifoldEntry point of the 

fuel vapours towards the  
inlet manifold

Throttle valve

Vapours towards 
the intake 
manifold

Activated charcoal filter 
system solenoid  
valve 1 – N80
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HIGH-PRESSURE CIRCUIT 
In the high-pressure fuel system, the fuel is 

pumped from the high-pressure fuel pump to the 
fuel distribution pipe. Here, the pressure is mea-
sured with the fuel pressure sensor G247.

The fuel pressure regulation valve N276 regu-
lates the pressure between 120 and 250 bar in the 
1.0 L TSI engines, between 120 and 200 bar in the 
1.2 L TSI engines, and between 140 and 200 bar in 
the 1.4 L TSI engines.

If the power supply to the fuel pressure regula-
tion valve N276 is cut, no fuel is fed to the high-
pressure area. In this case the engine stops.

The high-pressure pump has a pressure-limiting 
valve designed in such a way as to open at peaks 
above maximum pressure and channel the fuel to-
wards the pump's pre-supply part.

Finally, injection takes place through the high-
pressure injectors.

Note: The EA211 family uses Hitachi, Continental 
or Bosch high-pressure pumps with a very similar 
internal operation.

4 CYLINDERS
Fuel pressure regulation 
valve N276

Fuel pressure 
sensor G247

High-pressure injector

Fuel distribution pipe

High-pressure fuel pump

High-pressure injector

Fuel pressure regulation 
valve N276

Fuel pressure 
sensor G247

3 CYLINDERS

High-pressure 
fuel pump
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EXHAUST SYSTEM

Lambda probe G39 and 
lambda probe heating 
Z19

Catalytic converter

Lambda  
probe behind  
the catalytic  
converter G130  
and lambda  
probe heating  
behind the  
catalytic  
converter Z29

EXHAUST SySTEM 
In all the engines of the EA211 range, the ex-

haust system is comprised of:
- Exhaust manifold integrated in the cylinder head.
- Turbocharger.
- Depending on the engine, a binary lambda 

probe (EU6 engines) or a wide-band lambda probe 
(EU5 engines) in front of the catalytic converter.

- A 3-way catalytic converter near the engine.
- A binary lambda probe behind the catalytic 

converter.

The catalytic converter is located at the rear part 
of the engine. Thanks to this location, it is heat-
ed faster, with advance initiation of regulation 
through the lambda probes.
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BInARy lAMBdA PROBE
The diagnosis of the binary lambda probes of the 

EA211 family is different to the diagnosis of the bi-
nary lambda probes of the old EA111 family.

The reason is that the engine's control unit con-
tains a new continuous measurement regulator.

The engine's control unit no longer waits for the 
signal from the lambda probe located in front of 
the catalytic converter to switch from rich to poor. 
Instead it reacts much faster to changes in the sig-
nal trend. 

The engine's control unit acts with greater pre-
cision on the correction of injection times to en-

sure that the mixture is more stable and oscillates 
around lambda equal to 1.

This new technique brings together binary lamb-
da probe regulation (more economical) with wide-
band lambda probe regulation (very precise but 
more expensive).

Diagnosis
The diagnosis of the binary lambda probes must 

be performed with a diagnostic device in the same 
way as the wide-band lambda probes.

BINARY PROBE (INTERMITTENT) EA111

IDLING SPEED ACCELERATED SPEED

BINARY PROBE EA211

IDLING SPEED ACCELERATED SPEED

0.5 V/ div

1 s/ Div

0.5 V/ div

1 s/ Div

0.5 V/ div

1 s/ Div

0.5 V/ div

1 s/ Div
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SYSTEM DIAGRAM

EXAMPLE 1.4 L 90KW TSI ENGINE

Throttle valve module GX3

Clutch Pedal Position  
Sensor G476

Charge pressure actuator  
position sensor G581

Hall Sensor G40

Coolant temperature sensor G62

Engine speed sensor G28

Knock sensor 1 – G61

Charge Pressure Sensor G31
Inlet air temperature sensor G42

Lambda probe 1 behind the  
catalytic converter
GX7

Oil pressure switch F1

Fuel pressurisation  
pump GX1

Brake Pedal  
Position Sensor G100

Accelerator sensor with accelerator 
position sensor G79 & G185

Fuel pressure sensor G247

Neutral gear position sensor G701

Coolant temperature sensor 
at the radiator outlet G83

Oil level and temperature  
sensor G266

Inlet manifold pressure sensor G71
Inlet air temperature sensor 2  G299

Lambda probe 1 in front of the  
catalytic converter GX10

Oil Pressure Switch for
controlling reduced pressure F378

Depression sensor G608

Dash panel control  
unit J285
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Dash panel control  
unit J285

Engine control unit J623

Data bus diagnostic  
Interface J533

T-16 Diagnostic Connector

Ignition coils 1-4 with final power stages 
N70, N127, N291, N292

Cylinder injectors  
1-4 N30-N33

Fuel Pressure Regulation  
Valve N276

Intercooler Pump V188

Heater unit for  
lambda probe Z19

Radiator fan VX57

Throttle valve module GX3

Charge pressure
actuator V465

Activated charcoal filter  
system solenoid valve 1 N80

Valve 1 for variable 
valve timing N205

Heater unit for lambda probe 1 behind the 
catalytic converter Z29

Fuel pressurisation  
Pump GX1

Oil pressure regulator valve 
 N428

Fuel pump control unit J538
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INJECTION MANAGEMENT

Depending on the engine, the injection strategy 
varies according to coolant temperature, engine 
speed and load.

Up to 3 injections may be performed in the in-
jection phase, at different times and with different 

amounts. This reduces emissions and consump-
tion in all the engine's operating conditions.

Engine control unit

OPERATING CONDITION INJECTION STRATEGY

STARTING THE ENGINE -  Injections: If the coolant temperature is less than 18°C, 3 injections are performed. 
Otherwise, 2 injections are performed.

- Advantages: The engine reaches its idling speed earlier.

CATALYTIC CONVERTER HEATING -  Injections: Depending on the engine, two or three injections are made with delayed 
ignition angles in order to achieve high exhaust gas temperatures. A large part of the fuel 
amount is injected in the first injection, during the inlet cycle, in order to achieve a homo-
geneous preparation of the mixture.

-  Advantages: The catalytic converter is heated faster.

VARIABLE ENGINE LOAD RANGE  
UP TO 3,000 R.P.M

-  Injections:  
Lower speed: 1 injection. 
Medium speed or full load: up to 3 injections. The first injection is made before the TDC 
with an amount of up to 80% of total fuel. Fuel distribution helps to deposit a small amou-
nt of fuel on the walls, and the fuel can evaporate completely.

-  Advantages: Combustion is improved and the tendency for knocking is reduced.
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Maximum adjustment

Basic position

Maximum
valve crossing

Valve elevation 9 mm

Maximum adjustment

Basic position

40 degrees delay 50 degrees advance

TIMING
EXHAUST VALVES

TIMING
INLET VALVES

1 mm

BDC PMITDC
25° 25° 25° 25° 25° 25°25° 25°

SPEED AND LOAD
VALVE  
CROSSING

CONDITION OF RESIDUAL GASES IN THE CYLINDERS

IDLING None -  Valve crossing is not necessary, because few residual exhaust gases are generated in the 
cylinder.

LOW SPEED AND 
AVERAGE LOAD

Major -  Pressure in the inlet manifold is less than the exhaust gas backpressure.  
Residual gases are extracted.

-  In order to supply enough fresh air and achieve the required torque, the throttle valve is 
opened more and valve crossing is greater. 

LOW-SPEED AND 
HIGH LOAD

Major -  Pressure in the inlet manifold is greater than exhaust gas backpressure.
-  Major valve crossing occurs where charged air is taken into the cylinder in order to help to 

expel the combustion gases. The reduction in residual gases makes it possible to achieve 
the nominal torque with a reduced speed. 

AVERAGE SPEED 
AND HIGH LOAD

Minor -  Charge pressure very similar to the exhaust gas backpressure.
-  No valve crossing is needed to eliminate the residual gases.

HIGH SPEED AND 
HIGH LOAD

Minor -  The inertia of the exhaust gases is conducive to the expulsion of the residual gases in the 
exhaust stroke.



52

D161-55

ACTIVE CYLINDER MANAGEMENT

Movable camholder element

Actuator for the adjustment 
of the exhaust cam

Actuator for the adjustment 
of the inlet cam

Deactivatable cylinders 2 and 3

Non-deactivatable cylinders 1 and 4
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The TSI 1.4 L 103 kW and 110 kW engines are of-
fered with the option of integrating the ACT (active 
cylinder technology) system. This system deactivates 
cylinders 2 and 3 in situations with low torque de-
mand. This reduces emissions and fuel consumption.

CylIndER dEACTIVATIOn OPERATInG RAnGE
Cylinder deactivation is performed by means 

of a map of characteristics loaded in the engine 
control unit. The lower limit of revolutions has 
been established as 1,250 r.p.m, below this point 
excessive torque irregularities would appear.

The upper limit established is 4,000 r.p.m in 
order to keep actuator switching forces moderate.

In third gear, the cylinder deactivation range 
begins at approximately 30 km/h; in fifth and sixth 
it ends at approximately 130 km/h.

The torque possible in deactivation mode has 
been programmed depending on the engine speed, 
to an upper limit of between 75 and 100 Nm.

At higher torques, due to the knocking limits and 
ignition angle displacements, optimal consumption 
is no longer obtained in disconnection mode and 
the four cylinders are therefore reactivated.

To leverage full consumption potential, cylinder 
deactivation is not only activated at partial load, but 
also in deceleration phases. But when the driver 
hits the brake, deactivation mode is interrupted 
so that the four cylinders will support the braking 
effect in deceleration. Cylinder deactivation is also 
suppressed when driving downhill, since in these 
conditions the whole braking effect of engine 
torque generally needs to be available.

Note: For further information about the ACT system, 
see self study programme No. 156.

FUEL SAVING WITH ACTIVE CYLINDER DEACTIVATION

Torque (Nm)

250

225

200
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150

125

100

75

50

25

0
1000 2000 3000 4000 5000 6000 7000
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Torque (Nm)

Fuel saving (%)

6th gear

5th gear

4th gear
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r.p.m

EA888 FAMILY PRESENTATION

CJSA engine

CJSB engine

CJSA / CJSB

Design 4 cylinders

Displacement 1,789 cc

Cylinder diameter 82.5 mm

Cylinder stroke 84.2 mm

Maximum power  
(4,500-6,200 r.p.m)

132 kW

Maximum torque  
(1,250-5,000 r.p.m)

250 / 280 Nm

Fuel Super lead-free 95 or  
91 octane

Engine management Simos 12, MPI and TSI

Valvelift Yes

Front lambda probe Wide-band

Rear lambda probe Wide-band

Emission standard EU6

Previous self study programme SSP´s 157,158 and 144
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DEDA engine CJXA engine

CJXE engine

DEDA

Design 4 cylinders

Displacement 1,984 cc

Cylinder diameter 82.5 mm

Cylinder stroke 92.8 mm

Maximum power  
(4,500-6,200 r.p.m)

162 kW

Maximum torque  
(1,500-4,400 r.p.m)

350 Nm

Fuel Super lead-free 95 or  
91 octane

Engine management Simos 18.1, MPI and TSI

Valvelift system Yes

Front lambda probe Wide-band

Rear lambda probe Wide-band

Emission standard EU6

CJXA / CJXE

Design 4 cylinders

Displacement 1,984 cc

Cylinder diameter 82.5 mm

Cylinder stroke 92.8 mm

Maximum power  
(5,500-6,200 r.p.m)

206 / 195 kW

Maximum torque  
(1,800-5,500 r.p.m)

350 Nm

Fuel Super lead-free 98 or  
95 octane

Engine management Simos 12, MPI and TSI

Valvelift Yes

Front lambda probe Wide-band

Rear lambda probe Wide-band

Emission standard EU6

Volkswagen Technical Site:   http://vwts.ru   http://vwts.info
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NEW FEATURES IN THE NEW EA888 ENGINES

The family of third-generation (G.3) EA888 en-
gines reaches SEAT with the 1.8 L TSI engine, with 
the “CJSA” engine code.

The new characteristics in this new generation are:
- Coarse oil particle separator integrated in the 

engine block.
- Switchable cooling from the piston crowns.
- Exhaust manifold integrated in the cylinder head.
- Variable valve timing in the inlet camshaft and 

in the exhaust camshaft.
- Valvelift system in the exhaust camshaft.
- Exhaust gas turbocharger with electrically actu-

ated drain valve.
- Fuel circuit with double fuel injection system. 

Injection may be direct (TSI) or indirect (MPI), de-
pending on engine characteristics.

- Cooling circuit with electronic regulation of en-
gine temperature. 

Note: For further information, see self study pro-
grammes 157 and 158.

Following the introduction of the 1.8 L engine with 
the “CJSA” engine code, SEAT expands its engine 
range with new and more powerful 2.0 L versions, 
with the “DEDA” and “CJXA” engine codes. The new 
developments in both engines are presented below.

nEW dEVElOPMEnTS In THE “dEdA” 2.0 l 
EnGInE VERSUS THE “CJSA” 1.8 l EnGInE

The most important new features are to be found 
in the engine block and in inlet and exhaust.

The new developments in the engine block are:
- Adapted balance shafts.
- The crankshaft now has 8 counterweights in-

stead of 4.
- The diameter of the main bearings has in-

creased from 48 to 52 mm.
- Stroke has increased to 92.8 mm.
- Adapted connecting rods.
- Application of bi-material main bearing halves.

Balance shafts CJSA engine

1.8 L “CJSA” components

CJSA engine crankshaft
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Balance shafts adapted to the characteristics 
of the DEDA engine

2.0 L “DEDA” components

Larger crankshaft adapted to the greater  
displacement and power of the DEDA engine
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NEW FEATURES IN THE NEW EA888 ENGINES

nEW dEVElOPMEnTS In THE 2.0 l “dEdA” 
EnGInE VERSUS THE 1.8 l “CJSA” EnGInE 

New developments in the inlet and exhaust in-
clude:

- Hollow exhaust valves manufactured with a 
bimetal to provide greater resistance to wear and 
temperature.

- The exhaust valve is increased by 10 mm in or-
der to enhance exhaust gas outlet flow.

- Turbocharger adapted to the new charged air 
pressure requirements in order to obtain the en-
gine's new rated power.

- Inlet manifold with new flaps for load move-
ment with Drumble design to guarantee the intake 
of sufficient air at all engine speeds.

New optimised exhaust valves in 
2.0 L “DEDA” engine

New and larger turbocharger in 
2.0 L “DEDA” engine



59

D161-62

Drumble flaps in new 
2.0 L “DEDA” engine

Inlet Manifold with new  
Drumble flaps in 2.0 L “DEDA” engine

“DEDA” ENGINE

Tumble flaps in 
1.8 L “CJSA” engine

CROSS-SECTION OF THE INLET MANIFOLD
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NEW FEATURES IN THE NEW EA888 ENGINES

New exhaust valves with greater resistance to 
temperature and wear

New and larger 
spray jets

CJXA / CJXE ENGINE
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New cylinder head, increased 
temperature resistance

High-pressure injectors 
with stronger flow

AddITIOnAl TECHnOlOGy USEd In 
THE “2.0 l CJXA/CJXE” EnGInE

Due to the increased power delivered by these 
engines, some of their components have been re-
designed and optimised in order to guarantee op-
tional functioning.

The main additional technology used is:

- Cylinder head with a different alloy in order to 
adapt to the high heat load.

- Hollow and nitrated exhaust valves with a high 
percentage of nickel to guarantee heat resistance.

- Exhaust valve seat rings with enhanced resis-
tance to temperature and wear.

- Exhaust camshaft with adapted timing.
- High-pressure injectors with a stronger flow.
- Piston cooling jets with a stronger flow.
- Optimised turbocharger. See characteristics on 

the next page.
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NEW FEATURES IN THE NEW EA888 ENGINES

Larger
turbocharger

Compressor with optimised materials to
withstand greater pressures

TURBOCHARGER OF THE 2.0 l “CJXA /CJXE” 
EnGInE

The turbocharger is now larger in order to adapt 
better to the higher volume of exhaust gases gen-
erated by the engine.

The materials used to manufacture the compres-
sor have been optimised in order to enhance pres-
sure and temperature resistance. 

The turbocharger includes "abradeable seal" 
technology, from the ICSI GmbH brand. A plastic 
part is inserted between the compressor wheel 
and the housing. This leads to narrower pitch and 
increases performance by 2%.
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