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General Conditions

Change of the Priority of Environmental Research
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Hydrogen

If produced from renewables

sustainable
significant CO , reduction potential
Infinite energy sources

main drawbacks

on board storage
Infrastructure
economical and ecological production

II- long-term solution (>2020)
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Fuel- and Powertrain Strategy
Evolution instead of Revolution
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- Gasoline / Diesel

Objectives:

e Sustainability

 Diversification of Energy Sources
e Use of Existing Infrastructure
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SynFuel
Diversification of the Energy Sources

(

°S Fischer- SunFuel
Tropsch BtL
Natural G Synthes SynFuel

Coal « Constant Quality
 EXisting Infrastructure
« Diversification
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Fuel- and Powertrain Strategy
CO, Cycle of SunFuel
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SunFuel
Emission Results with BtL
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Fuel- and Powertrain Strategy
Evolution instead of Revolution

e&a‘o\e% *
e / / Cc,S

\ 10
- Gasoline / Diesel

Objectives:

e Sustainability
 Diversification of Energy Sources

«Use of Existing Infrastructure
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CCS: Combined Combustion System
(Partial-) Homogeneous Combustion

Objective:
emission reduction through 100%
(partial-) homogeneous combustion
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Promote Homogeneous Mixture:
= retard self ignition
= increase ignition delay 20% -+
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o fuel air mixture
o fuel

o

S

>
|

60% -

40% -

relative emissions [%]

EGR —_— 70

Need of high and constant quality fuels: GtL with kerosene like boiling range
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CCS: Combined Combustion System

Diesel fuel

,Heterogeneous” Combustion
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,Partial homogeneous” Combustion
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Fuel Specification: CCS-fuel

Diesel

Unit CCS - Fuel Motivation

EN 590

Cetan - Number - > 52 45 Ignition Delay
Vol. Energy Content MJ/ 35-36 33-34 Compatibility
Sulfur mg/kg <10 <10 Particles, Poisoning
Aromatics Vol % =20% <2 Particles, NOx
Poly. Aromatics Mf;f S <11 <0,5 Particles, NOx
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energy [Mtoe/a]

BtL Substitution Potential

EU 30 in 2020
assumption:
350 - 17% of agricultural land for energy crops (IE 2004 ) H 70

biomass
potential

- 50% of biomass used for fuel production

- FT-Diesel yield ca. 80%; plant efficiency 50% - 60
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Quelle: IE/LBST/VW
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Fuel- and Powertrain Strategy
Summary: Evolution instead of Revolution
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- Gasoline / Diesel

e Sustainability

« Significant Greenhouse Gas Reduction

» Potential for New Engine Generation (CCS / HCCI)
 Diversification of Energy Sources

 more Independence from Crude Oll
e Use of Existing Infrastructure

« Combine Economy and Ecology
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