Roadmap to Sustainable
Mobility

Improved & alternative fuels

Efficient cars

with efficient power trains
with or without hybrid modules




The heat is on




Homea Climate Change Take Control EU Initiatives For Schools Resour

Ewronsan Commission > Environment > Cimate Change

On the Agenda

The European Commission successfully launched its "You Control Climate Change' pro
in each of the 25 Member States between 22 May and 6 June 2008,

Follwwing are pictures of the launch activities from around Europe.

United Kingdom

TURN DOW:e. ¢ F. RECYCLE. WALK.

Michael Fish MBE launches the You Control Climate Charge campaign in London.
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Challenges - Trends in Society

Aging Polarization Individualization

Age structure 2050
Germany




Self Commitment of European Car Manufacturers
(ACEA)
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Consumption versus Acceleration

Golf | Diesel
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Demonstration Car
Overview on the Fuel Saving Measures
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*Compared to current F-Cell vehicle (based on A-Class)



Significant Cost Reductions of
Fuel Cell Powertrains

Overall cost reduction
by almost two orders
of magnitude

IS necessary to
become competitive!

2004 2010 2013 2015

Gen.1 Gen.2 Gen.3 Gen.4
calculated costs B costs due to supplier network not yet developed

in preparation






Roadmap to Sustainable Mobility

Hybrid modules for individual powertrain
solutions

Smart Micro Hybrid BLUETEC Hybrid Hybri Light Truck Hybrid City Bus

— Pooling expertise and resources
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Powertrain integration Energy storage High-performance Hybrid transmission

electronics



Touran EcoFuel
Range in km for €20

2.01 EcoFuell (80 kW)

1.91 TDI PD (77 kW) 267km
1.61 MPI (75 kW) 192km
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Freedom Car

U.S. Department of Energy
FreedomCAR & Vehicle Technologies

Advanced Vehicle Testing Activity
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Idaho National Engineering and Environmental Laboratory
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TSI plus CNG
Comparison of CO,-Emissionen at NEDC

CO,-emissions [gCO,/km]

performance 80-120km/h at 6. gear [s]




TSI®
activation strategy of the compressor

Eff. mean pressure [bar]
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B Continuous operation of compressor

M Dynamic activation of compressor

M Charge range of exhaust gas turbocharger
Suction

2000 4000 6000
Speed [rpm]
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The future of the combustion engine:
DIESOTTO combines the advantages of both
Gasoline and Diesel engine!

© DIESOTTO
Torque — Power |- Consumption — Emissions - Costs
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Efficiencies of Powertrains —
Tank-to-\Wheel
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= High energy efficiency: low demand for primary energy
= FC drive train overcompensates higher energy losses of hydrogen production



“Well-to-Wheel" CO2-Emissions of Different
Propulsion Concepts

Diesel ICE with bio mass (2nd generation) and Fuel Cell vehicles with Hydrogen have the

highest potential to reduce CO,-emissions

Gasoline ICE

Hybrid (gasoline ICE)

Diesel ICE

Hybrid (Diesel ICE)

Natural-gas ICE (CNG)

Hydrogen ICE (CGH, out of CNG)

Diesel ICE (BTL)

Fuel Cell (CGH, out of CNG)

Fuel Cell (CGH, out of bio mass)

Fuel Cell (CGH, out of wind power)

Reference: Compact sedan, NEDC O 30 100 150 200 250

GHG Emissions [g CO2 eq/km]
Source: EUCAR/CONCAWE/JRC, 2005
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