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R&D efforts
are required  reaching future biofuel share targets.




Biofuels

TECHMOLOGEY PLATFORM

Powertrain Roadmap
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* Gasoline and diesel engines will remain dominating powertrains until 2030 in the segment
of passenger car and light duty CV

* Diesel engines will remain the dominating powertrain for commercial vehicles.

* New combustion schemes (e.g. HCCI) will be introduced with increasing share

* Market share of hybrid, gas and hydrogen propulsion vehicles will remain significantly
lower compared to diesel and gasoline vehicles until 2030
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Key Statements for the Fuel Demand until 2030

 The demand for liquid fuels will be dominating until 2030.

 The demand for diesel fuel will increase significantly due to increase of freight
transport activity by trucks

 The demand for gasoline fuel will remain nearly constant.

* In Europe there is a surplus production of gasoline. Gasoline is currently
exported to the USA. In future the USA is expected to cover their gasoline
demand by own local production. This will lead to an increased surplus
gasoline production in Europe.

Main share of biofuels should be targeted for use in Diesel Engines
(Cl) to help covering the increasing demand of diesel fuel and
reducing surplus production of gasoline fuel

WG3, Stakeholder Plenary Meeting, Brussels, 31. Jan. 2008 www.biofuelstp.eu



Biofuels

TECHMOLOEY FLATFOR K

R&D Demand for «Fuel Distribution»

Present Status

Fuel supply and distribution system are expected to be more sensitive to current biofuels
than to later Gens due to better quality of future biofuels.

- Chemistry of today’s bio-components like biodiesel and ethanol increases the
potential for materials incompatibility, contamination in manufacturing and transport,
especially when blended with higher concentrations.

- Future biofuels (BTL, HVO) are expected to have less impact on distribution system

Solutions to these system sensitivites are generally known, however, and may not
require major research initiatives

- Proper materials selection and quality control will become increasingly important.

R&D Demand
Research issues may arise with penetration of new fuel types

- Sl Engine Fuels: Pipeline distribution of very high biocontent fuels
- Cland Gas Engine Fuels: Supply and distribution of biogas and H2
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End-Use in Vehicles - Issues Impacted by Fuel Property

Engine Exhaust Gas
Fuel Supply System Af Vehicle
Combustion Mechanics tertreatment
Long-term fuel storage Engine Power Injector Cleanliness Oxidation Catalyst * Driving Range
Material compatibility Fuel efficiency Combustion Chamber DPF Performance * Health
W N CO2 efficiency (TTW) Cleaniness DPF Regeneration * Safety
Matenal compatibility Emissions Friction Three- Way Catalyst
with seals/gaskets Encine Oil Compatibili
) - Cold startability el mp ty Advanced TWC

Material compatibility N Overall reliability
with hoses/pipes Hot driving performance SCR catalyst
Compatibility with fuel Noise Overall durability NOx storage catalyst
filters Compatibility with Sensors (A, NOx)
Compatibility with fuel existing engine
pumps technology
Compatibility with fuel Potential for improved
reformer technology

Potential for late

homogenisation (diesel

engine)
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R&D Demand for « End-Use in Vehicles »

1. Determination of Future Fuel Requirements

2. Verification of Future Biofuel Options
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Examples for OEM’'s Activities on Biofuels / Daimler

Biodiesel (FAME)

*EU4 and EUS5 Mercedes
Benz Trucks are approved
for B100
(FAME according to

BTL -SunDiesel

* Cooperation with Choren
Industries:
— Daimler contributing with
engine
and vehicle tests

w2 W SunDiesel
- Since October 2007: g, MadebyCHOREN

minority stake together with
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Examples for OEM‘s Activities on Biofuels / Volkswagen

Long experience with 1st generation biofuels:

- Ethanol (E100, E22 and Flex.-Fuel) in Brazil since 1980
- Biodiesel (B100 and BS5) in Germany and Europe since

99
:I'ocFay focus on 2nd generation biofuels:

- BTL — Sundiesel

- cooperation with Choren since
e | -~ 48 2002 - engine and vehicle testing
-\l : T il - minor stake together with
= Vg H s DaimikeOctober 2007

SunDiesel”
myde Iy CHORER

Cellulosic Ethanol
- cooperation with IOGEN and Shell

since 2006
- feasibility study for production of

Ciblc ethanol in Germany
- target E10
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http://www.iogen.ca/index.html

Examples for OEM’s Activities on Biofuels /| GM

Monovalent Ps Concept for
CNG and Bio-Methane:
Opel Zafira and Opel Combo

E85 FlexFuel Technology:
Saab 9-3 BioPower and
Saab 9-5 BioPower
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