











DIESEL TECHNOLOGY

Air Quality in Germany

The quality of the air, in terms of immissions, in Germany is monitored at approximately 450 stations. These stations can be
found in three different locations: the inner city close to traffic, meaning near a major road, within the city in general, and
rurally. The focus lies, above all, on the measurement of particulate and nitrogen oxide emissions: diesel is said to be one of the
main sources of nitrogen oxide. Thanks to the particulate filters, fitted as standard, particulate pollution in diesel is now no
longer an issue; in the last 20 years it has been reduced tremendously. Although individual locations close to traffic show an
increased load, the set annual limit of 40 micrograms per cubic metre of air is not exceeded. Improvement is still needed for
nitrogen dioxide, one of the nitrogen oxides: the majority of traffic-orientated stations record an annual average well above the
limit of 40 micrograms.
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WELL FILTERED
The Exhaust System in Modern Diesel Cars

20years ago, the EUmade the first Euro 1 emission standard mandatory. Since then, the permitted level of emissions has
declined continuously. Technology has needed to develop correspondingly: a Euro 6 diesel from Volkswagen’s modular
transverse matrix is not comparable to a two decade old diesel in terms of efficiency and emissions. Important compo-
nents for the powertrain of modern diesels - in addition to the diesel particulate filter which was already introduced
across the board in 2002/2003 - are two alternative systems for exhaust gas after treatment: the NO, storage catalystand
selective catalytic reduction (SCR).

The structure of an exhaust system with a NO, storage catalyst

The LAMBDA SENSOR controls the right balance of air
and fuel mixed in the regeneration phase of the NO, storage
catalyst.

The NO, STORAGE CATALYST
reduces the nitrogen oxides
contained in the exhaust gas in

two steps. During the loading
phase, nitrogen oxides are stored in
the catalyst. These are then chemically
converted into nitrogen in the regenera-
tion phase. To securely perform and
monitor these operations, complex
control strategies and different sensors
are required.

The DIESEL PARTICULATE FILTER (DPF) filters the soot
particles from the exhaust gases of diesel engines. The soot
particles are deposited on the filter. The accumulated soot in
the filter is burned in the regeneration phase.
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The structure of an exhaust system with SCR

The SCR DOSING MODULE is
located behind the oxidation
catalyst. Via a dosing line, the
AdBlue® urea solution flows
from the tank to the dosing
module and is injected into

the exhaust in the required
amount prior to reaching the
SCR catalytic converter. The
dosing module is fitted with a
cooling water jacket, in order to
protect the valve and the
electrical connection from
overheating.

The catalytic coating of the
OXIDATION CATALYST
CONVERTER converts the
hydrocarbons and the carbon
monoxide contained in the
exhaust gas into water vapor and
carbon dioxide. It also supports the
SCR function of the downstream
particle filter.

"4“"

The DIESEL PARTICULATE FILTER WITH SCR COATING
(SDPF) integrates two functions into one component. The
filtering of soot particles is carried out in the same manner
as in the conventional diesel particulate filter (DPF). The
SDPF is also coated with an SCR catalyst, in which the dosed
AdBlue® reduces the nitrogen oxides contained in the
exhaust gas to nitrogen. By combining these two functions of
both the DPF and SCR catalyst, located very close to the
engine, the best possible function, with respect to future
emission requirements, is guaranteed.

The MIXER is integrated into the transition
hopper. The exhaust stream and the dosed
AdBlue® are mixed here.

AdBlue® is a synthetically produced, 32.5 percent urea solution, which converts the nitrogen oxide exhaust component into
nitrogen and water. The operating solution is stored in an auxiliary tank and must be refilled as needed.
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AN IMPORTANT COMPONENT

The Importance of Diesel for Political and Economic Climate Goals

The EU wants to reduce emissions of greenhouse gases by 40 percent by 2030. Consequently, the average CO, emissions
of a new car have been limited since 2012: from 2020 manufacturers must comply with a limit of 95 grams of CO, per
kilometre in the EU - a highly ambitious goal which cannot be achieved without diesel. Currently, new car fleet emis-
sions average 132.8 grams of CO.. The German Association of the Automotive Industry (VDA) estimates that this value for
afleet that consisted only of diesel vehicles would be 125 grams of CO, per kilometre. In reverse, the value of a pure pet-
rol fleet would be 138.4 grams of CO.. A purely diesel fleet, by this calculation, would save 605,000 tons of CO, annually
(see graphics).

CO, emissions of the German new car fleet
EMISSIONS DURING REAL-LIFE CONSUMPTION

190

Automobile manufacturers must comply with the require-
ments for newly registered vehicles in terms of air quality
too. They will be supplemented by a newlaw in two years: in
addition to limits in the test cycle, in the future there will
also be limits during the real-life operation of vehicles for
particulate and NO, emissions. The automotive industry ex-
plicitly supports the introduction of what is known as ‘Real
Driving’ emissions legislation. However, the EU Commission

plans to implement them for all new vehicles from 2018 —

giving the necessary technical development and adaptation

times this is an almost impossible challenge for car manu-

@ facturers. The manufacturers also wanta clear definition of

Petrol only*
Diesel only

In grams CO, per kilometre

* The simulation is based on an average
annual mileage of 15,000 kilometres
120 and 3.1 million newly registered cars.

the test constraints, so that the results cannot be distorted
by abusive driving.

2006 2010 2014

Technology and Fuels Compared

Petrol  Diesel

*The value applies to
Euro 6 engines.

8,760 9,800

Energy density in kilograms Heating value per volume unit in CO; in kilograms
per cubic metre kilowatt-hours per cubic metre per litre

The slightly higher CO. formation potential
of diesel fuel compared to petrol is offset in
terms of enerqy density and calorific value. In
combination with efficient technology, the
modern diesel offers low emissions: the Golf
BlueMotion 1.6 litre TDI engine emits 89
grams of CO, per kilometre, making it the
lowest CO, option in the Golf range.

CO, emission in grams
per kilometre *



