N\

UL

TEC | N F O

FEV Mosaremiechek GanhH
Weuenhofstrabe 161
52078 Aachen - (Emany

Fhang [+48) (0) 241756 g8 -0 .

| Fax (43) [0) 241/56 &3- 119
E-Mad marsating&fay.com .
Intermat httpuiwrees.fav.com

SCR

- Also a measure to improve Diesel Engine
Fuel Economy -

The high-speed Diesel engine represants a consumplion-
favourable and attractive propulsion unit for modem pas-
senger cars due to its high process efficency and its fa-
vourable torque characteristic. In the course of ifs rising
market acceptance by increasing driving dynamics and im-
proved acousfics while maintaining favourable fuel con-
sumplion behaviour and under adherence fo intensified
emission requiremeants the HSDI-Diesel engine confributed
substantially to the decrease of flieet consumption in the
sense of the agreed upon COZ2-reduction. Thus, the target
ared for the fuffilment of the ambitious ACEA values ap-
pears realistic following today's view, But in addition 1o this
global requirement drastic NOx reductions will be required
in the future with regard to stringent NOx legislations,
which counteract the realisation of the ACEA promised
CO2 emission goal values of 140 gkm until 2008 and/or
120 g/km uniil 2012. Additionally, the expected rise of fuel
prices are lkely to make fuel consumption in combination
with improved driving dynamics while keeping fulure amis-
sion imits & more important aspect of the customers pur-
chase decision.

However, according o today's knowledge a further, sub-
stantial NOx engine-out emission reduction for the Diesel

engine is countarproductive regarding the fuel consump-
fion behaviour.

BSFC [gWh]

Strateqy investigations at FEV revealed that a stricter NO,.-
Emission legislation leads to a deterioration of engine effi-

ciency between 3 and 6% taking into account all short- and
mid-term available engine technologies.

In order to realize a further fuel consumplion reduction po-
tential despite clearly reduced emission values, different
approaches and scenarnios are concaivabla:

- Mechanical optimization with regard to reduced friction
- Further combustion system optimization
- Combination of the HSDI Diesel engine with hybrid

technology
- Load point shifting
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Espacially the last point, implemented as *Downsizing” by
reduction of the engine capacity, offers a substantial poten-
tial for consumption reduction. In the above figure a com-
parison of different approaches with emphasis on the pa-
rameters combustion system and exhaust aftertreatment is
shown, In the first case the future NOx emigsion values arne
reached by a combination of intemal engine measures and
a DPF application. This leads in the cycle-relevant engine
operation range o an increase of the fuel consumption bet-
ween 2 and 8%. Competing 1o this approach is a technol-
ogy package consisting of a capacity-reduced, high per-
formance Diesel engine in combination with a DPF and a
SCR system offering a consumption reduction potential of
approximately 4 - 8 % in comparison to loday's state-of-
the-art Diesel engines, while using approximately 1 fir.
aquanious urea agent per 1000 km.

For the purposeful design of this drive unit different chal-
lenges are to be mastered with a scaling on smaller dis-
placements. First of all the specific power and torgue out-
put have 1o be raised, in order to provide the same powear
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