
Powertrain
The new Polo is being launched with a range of optimised, low-consump-
tion gasoline engines – all of which already meet the new EU5 exhaust 
standard – as well as the 1.6 l common rail diesel engine. VW is offering 
the new seven-speed dual clutch gearbox as a gearbox variant for the 
Polo. Later on, the engine range will be increased by a completely newly 
developed 1.2 l TSI gasoline engine.

1  The Two Three-cylinder Engines

The entry-level engine for the new VW 
Polo remains the tried-and-tested three-
cylinder gasoline engine with a cubic ca-
pacity of 1.2 l and performance values of 

44 or 51 kW, Figure 1. This engine is cha-
racterised by the familiar advantages of 
modern three-cylinder engines. Conse-
quently, a high level of torque is available 
even at low rpm values, thereby permit-
ting a frugal driving style. It goes without 

The Authors

Hermann-Josef  
Engler  
is Head of Develop-
ment Three- and Four-
Cylinder Diesel Engines 
at Volkswagen AG in 
Wolfsburg (Germany).

Martin Stamm  
is Project Manager  
for New 1.6 l TDI  
in Development at 
Volkswagen AG in 
Wolfsburg (Germany).

Mathias Klaproth  
is Sub-Department 
Head of Diesel System 
Application in Develop
ment at Volkswagen AG 
in Wolfsburg (Germany).

Wolfhard Scheliga  
is Sub-Department 
Head of Diesel 
Operating Process  
in Development at 
Volkswagen AG in 
Wolfsburg (Germany).

Michael John  
is Project Manager 
DQ200 in Development  
at Volkswagen AG in 
Wolfsburg (Germany).

Dipl.-Ing.  
Andre Kuphal  
is responsible for 
Project Control of the 
EA111 Engine Family 
in Engine Development 
at Volkswagen AG in 
Wolfsburg (Germany).

Figure 1: 1.2 l three-cylinder gasoline engine
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saying that these two engines also fea-
ture a flexible service interval display as 
standard, and that they are further cha-
racterised by straightforward mainte-
nance and long-term quality. This is re-
flected in the low running costs in parti-
cular.

The engines have been reworked in 
terms of weight, engine acoustics and the 
requirements for the EU5 exhaust stan-
dard in order to be used in the new Polo. 
For example, one new feature is a toothed 
chain with optimised acoustic properties 
that is used for the timing gear and oil 
pump drive. The engine management sys-
tem has been equipped with new func-
tions and, in combination with a newly 
adapted precious metal coating, it reliab-
ly achieves the new, strict exhausts limit 
values of EU5. All of this, in combination 
with a new gearbox setup and optimised 
features in the vehicle, has led to a reduc-
tion in fuel consumption by 0.4 l or 10 g 
CO2/km for both versions compared to the 
previous model.

2  The 1.4 l Four-cylinder  
Gasoline Engine

The new Polo also uses the 1.4 l gasoline 
engine with intake manifold injection 
from the familiar EA-111 package, now 
with a maximum power of 63 kW. For the 
first time, this engine is available not only 
with a manual gearbox but also in combi-
nation with the seven-speed DSG dual 
clutch gearbox. As well as appealing dri-
ving performance, the low-maintenance 
design of the engine also achieves low 
running costs. The timing belt and auxili-

ary unit drive have been designed for the 
service life of the vehicle. The flexible ser-
vice interval display allows an oil change 
interval of up to two years or 30,000 km. 

The basic low-friction architecture of 
the engine has not been changed for use in 
the Polo. With four valves per cylinder and 
valve actuation by roller rocker fingers, the 
fully aluminium engine can fight its cor-
ner very effectively in the competitive envi-
ronment with its very good fuel consump-

tion figures. Consistent use of plastics and 
alloys have resulted in an engine that 
weighs only 94 kg (DIN70020-GZ).

The engine electronics have been fun-
damentally reworked for the EU5 ex-
haust standard, and the injection system 
has been equipped with new injectors 
for improved mixture preparation. An 
improved precious metal coating for the 
catalytic converter system means that 
the strict limit values of the new exhaust 
standard are reliably complied with. De-
tailed optimisations have been made, 
such as improved engine control and re-
duced driving resistance, thereby al-
lowing fuel consumption to be reduced 
in the manual gearbox version by 0.4 l or 
11 g CO2/km compared to the previous 
Polo generation, resulting in 5.9 l/100 
km or 139 g CO2/km. The consumption 
reduction in conjunction with the Volks-
wagen DSG gearbox is significantly grea-
ter, with fuel consumption cut by 1.1 l/ 
100 km or 29 g CO2/km to 5.8 l /100 km or 
138 g CO2/km compared to the previous 
model with automatic gearbox and tor-
que converter, Table 1 and Figure 2.

Table 1: Gasoline engines – overview of technical data

Figure 2: 1.4 l four-cylinder gasoline engine
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3  The New 1.6 l TDI Engine

Following the successful launch of 2.0 l 
common rail diesel engines by Volkswa-
gen, common rail technology is now 
being used in the Polo for the first time 
as well. This heralds the premiere of a 
completely new 1.6 l common rail diesel 
engine which is phasing out the familiar 
1.4 l and 1.9 l TDI engines with their 
pump/nozzle injection system. The total-
ly new concept of the four-cylinder diesel 

engine will form the basis for all future 
four-cylinder diesel engines from Volks-
wagen. The most important development 
objective was to reduce fuel consumpti-
on at the same time as improving perfor-
mance, offering greater comfort and 
achieving low exhaust emissions. It 
meets the standards of the EU5 exhaust 
standard and is extremely well equipped 
with regard to future requirements on 
emissions behaviour.

In the Polo in its first development 
stage, the engine develops a maximum 
power of 55 kW at 4000 rpm from its 1.6 l 
cubic capacity. The maximum torque of 
195 Nm is available within a speed range 
from 1500 to 2250 rpm. This means the 
TDI engine allows for enjoyable driving in 
the Polo, combined with convincing eco-
nomy values. Two more powerful variants 
with 66 kW and 230 Nm as well as 77 kW 
and 250 Nm will follow subsequently as 
the series progresses, Figure 3. 

Fuel is supplied by a common rail in-
jection system from Continental. The 
system has been developed further in 
cooperation with Volkswagen and ope-
rates at 1600 bar injection pressure. It is 
characterised by an optimum ratio 
between power, driving comfort, acou-
stic properties and emissions. Piezoelec-
tric actuators permit flexible injection 
sequences and a highly accurate mix-

ture addition. The multiple injections 
that are precisely timed in relation to 
one another have reduced the pressure 
gradients and achieved a significant re-
duction in acoustic excitation. The enti-
re system helps to assure maximum 
precision and reproducibility. 

Development work focused on redu-
cing the friction power. The crankshaft, 
valve and oil pump drive were systemati-
cally optimised in this regard. At the sa-
me time, a quadratic stroke-to-bore ratio 
provides minimum friction losses on the 
cylinder liners. Furthermore, throttle 
losses in the oil and coolant circuit have 
been reduced, as they have also been in 
the induction and charge air tracts. The 
oil circuit has been totally revised for 
this purpose. In addition, optimisations 
in the coolant circuit have allowed the 
engine to operate with optimum effici-
ency.

The targets of optimum mixture pre-
paration and improved efficiency com-
bined with the lowest possible sustained 
exhaust emissions in all operating 
ranges, have been achieved. Good expe-
rience with the 2.0 l common rail engine 
had an important role to play in this. 
This was taken into account in the de-
sign of the 1.6 l engine and the know-
ledge gained was consistently developed 
further, Table 2 and Figure 4.

Table 2: Technical data 1.6 l TDI-CR engine 55 kW

Figure 4: 1.6 l four-cylinder 
TDI engine

Figure 3: Engine power graphs  
1.6 l TDI-CR engines
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4  The Seven-speed Dual Clutch 
Gearbox

The world’s first seven-speed DSG for 
front-transverse installation from Volks-
wagen is now being used in the small car 
segment – which is something really 
unique in the world, Figure 5. Its use in 
the Polo represents VW pursuing its dual 
clutch strategy in a consistent manner. 
The DSG which is already familiar from 
the Golf combines the comfort of an au-
tomatic transmission with torque con-
verter and the dynamic properties of a 
manual gearbox.

The dry clutch technology allows the 
powertrain to achieve a further increase 
in overall efficiency. The clutch does not 
require oil cooling, therefore 1.7 l gear 
oil is sufficient for lubricating the gea-
ring and bearings – approximately cor-
responding to the amount used in a com-
parable manual gearbox. This means 
churning losses are significantly redu-
ced. In conjunction with seventh gear 
configured as an overdrive, an optimised 
gear compartment and the electrohyd-
raulic actuator unit with power supply 
on a demand basis – the mechatronic 
unit – it has been possible to improve 
consumption and emissions by a further 
significant amount. The gearbox weighs 
only 77 kg including the dual-mass fly-
wheel which accounts for 7 kg. As a re-
sult, it also makes an important contri-
bution to reducing the vehicle weight. In 
spite of its design that has been tuned for 
efficiency, the gearbox offers enjoyable 
driving and sportiness. This makes it 
clear what advantages are offered by the 
seven gears in conjunction with close ra-
tio spacing and a short first gear. 

The driver can select the driving mode 
to influence the gearshift programme. 
The Polo offers optimum consumption in 
D mode. The gearshift rpm values are 
nudged upwards in S mode – lending the 
vehicle further improved dynamic values 
and emphasising its sporty aspect. In Tip
tronic mode, the driver can also select the 
gear manually like in a manual gearbox. 

The new seven-speed dual clutch gear-
box represents a milestone in modern 
gearbox technology. The dry dual clutch 
in combination with seven driving gears 
offers fuel consumption that is low on 
resource use at the same time as delive-
ring a high standard of driving comfort 

and exciting driving thanks to the 
smooth gear changes without any inter-
ruption in traction, and a spontaneous 
response. The gearbox is offered in the 
new Polo in conjunction with the 1.4 l 
gasoline engine with 63 kW and the 1.6 l 
TDI engine with 66 kW, and further com-
binations will follow. 

Dual clutch gearboxes are characterised 
by having two coaxially arranged input 
shafts. In this case, gears 1, 3, 5 and 7 are 
allocated to input shaft 1 whilst input shaft 
2 transmits the input torque into gears 2, 
4, 6 and R. This arrangement of two sub-
gearboxes makes it possible to pre-engage 
the next gear so that the actual gear shift 
can be performed in a few hundredths of a 
second by opening one clutch and closing 
the other with no interruption in tractive 
force. Three drive shafts permit a short and 
light construction method, whilst also en-
abling the ratios of all gears to be optimal-
ly adapted to the engine.

Both clutches are based on the tried-
and-tested manual shift technology, with 
the units being integrated into a dual 
clutch. However, the significant difference 
is that the individual clutches are enga-
ged actively, whereas in manual gearboxes 
they have to be disengaged actively by 
pressing the clutch pedal. An adapted de-
sign with a shorter gear ratio in the mo-

ving-off gears and automation makes the 
dual clutch, as well as the entire gearbox 
itself, designed for lifetime application. It 
does not need any maintenance what
soever.

The mechatronic unit of the DSG have 
their own oil circuit which is separate 
from the gearbox. This means the hy-
draulic oil can be optimally adapted to 
the requirements of the control unit. 
Low-temperature properties are signifi-
cantly improved, because low-leakage 
cartridge valves with narrow gap sizes 
are used. Compressed oil for the control 
system is provided based on require-
ments using an electrically driven pump 
in an accumulator. A gear pump driven 
permanently by the internal combustion 
engine can therefore be dispensed with. 

The mechatronics are configured as 
an independent unit and are inspected 
separately. This has a positive effect on 
the reliability of the entire system. They 
control the complex gearshift proce-
dures within fractions of a second, whilst 
remaining permanently in communica-
tion with the engine and brake control 
unit, amongst others, via CAN bus. Ap-
proximately 6000 individual parameters, 
600 characteristic curves and 150 cha-
racteristic maps are available for calibra-
ting the system.� n

Figure 5: Seven-
speed dual clutch 
gearbox
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