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DAS AUTOMOBIL ENTWICKELT SICH ZUNEHMEND VON EINEM MOTORISIERTEN 
TRANSPORTMITTEL ZUM KOMPLEXEN MOBILITÄTSSYSTEM, WELCHES OBJEKTIVE UND 
SUBJEKTIVE KOMPONENTEN VON FREIHEITSGRADEN EINSCHLIESST

THE AUTOMOBILE MOVES FROM A POWERED MEAN OF TRANSPORTATION TO A COMPLEX 
MOBILITY SYSTEM WITH OBJECTIVE AND SUBJECTIVE DEGREES OF FREEDOM



THE CAR OF THE FUTURE AND ITS FUNCTIONS

Comfort
Communication/Entertainment

Power
Torque

Sound

Pollutants
Consumption

Esthetics

Safety
(active, passive)



SOURCES OF ENERGY
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OVERVIEW OF ENERGY SOURCES, CONVERSION AND 
STORAGE SYSTEMS IN RELATIONSHIP 

WITH PROPULSION SYSTEMS FOR AUTOMOBILES



CONCEPTS OF ALTERNATIVE PROPULSION FROM 
THE ENERGY SOURCE TO THE PROPULSION UNITS - EXAMPLES



WAYS OF FUNCTION IMPROVEMENT OF 
FUTURE INTERNAL COMBUSTION ENGINES



GLOBALIZED AUTOMOTIVE ENGINEERING BETWEEN 
REQUIREMENTS AND PREMISES

economical and  political structure

cultural peculiarities

social structure

technological support

technical know-how
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ROUND TABLE

HYBRID CONFIGURATIONS

FUEL CELLS

FUTURE IC ENGINES

ALTERNATIVE FUELS



Roundtable:
“Future Automotive Powertrain Development Scenarios & 

Environmental Safeguard Guidelines for Automotive Propulsion 
Systems: Visions from OEMs“

1. What are the opportunities and potential for the electrification of powertrains (e.g. 
mild hybrid, full hybrid, plug in, battery technology, electric cars and thermal 
management)? What roles will be played by model-based simulation and electronics?

2.  Do you think that hydrogen will offer an alternative as future fuel? If yes, in which 
time period? Which political and technological questions have to be answered first?

3.  What potential do you see for the further development of today’s powertrain
systems engines and transmission) to reduce fuel consumption and consequently 
greenhouse gases (e.g. 130g CO2 by 2012)?

4.  Research results indicate that the gap between future gasoline engines and 
today’s diesel engines will narrow. How do you evaluate the cost aspect? What 
future trends do you see in market share between diesel and gasoline in Europe and 
worldwide? 

5.  Which fuel scenarios do you expect for future powertrain systems in the next decades 
(e.g. bio fuels, GTL, CNG, hydrogen, as well as gasoline and diesel)?

AVL

BMW

GM

AUDI

FORD

DC

NISSAN

TOYOTA



Conflicting Targets

Sustainability

Emissions

Rational Emotional

Economy Sportiness

Comfort

Sheer Driving Pleasure

Source: BMW



Hybrid Technology by BMW

Source: BMW

P2

P12

Single-Mode Powersplit

E-Motor Clutch Planetary Gear Set

Single-Mode Powersplit
with reduction gear

and e-RWD

P13

ISG
Integrated Starter-

Generator

BSG
Belt-Starter-
Generator

SBS
Side-by-Side Starter-

Generator

Mild Hybrids Full Hybrids

Powersplit Parallel

Two-Mode Powersplit



Hybrid Technology by GM

Mild Diesel HybridMild Diesel Hybrid

Source: GM



Hybrid Technology by Toyota

Umweltverträglichkeit /
Kraftstoffverbrauch

Toyota Hybrid 
System Prius I

Nutzwert

Hybrid Synergy Drive
Prius II und folgende

Komfort

Fahrdynamik

Umweltverträglichkeit / 
Kraftstoffverbrauch

Source: Toyota



Die Architektur des eCorner-Autos

eCorner Car

eCorner

Energy Generator

Electrical Drive

Steering

Suspension

Control System Body Chassis

Drive Train

Energy Sourceinterior exterior

Brakes

Wheel Source: Siemens VDO



LiLi--ion performance vs. objectivesion performance vs. objectives

Source: OSU
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Parallel hybrid with fuel cell

Assumptions:
mVehicle * 2430 kg
Pmax Fuel Cell 15 kW
mFuel Cell 60 kg
ηFuel Cell System+Reformer 31 %

NEDC Simulation of SUV Class Vehicle with Parallel Hybrid Powertrain

*incl. hybrid components, excl. fuel cell
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High-Temperature Fuel Cells Partnership
Development

Rohmaterial und Pulver
SOFC-Zellentwicklung

Rohmaterial und Pulver
SOFC-Zellentwicklung Webasto Fuel Cell Systems

Joint venture für 
SOFC-Stack Entwicklung

Joint venture für 
SOFC-Stack Entwicklung

Integration in ein 
microCHP System für
Einfamilienhäuser

SOFC-APU für mobile Applikation

Märkte

Source: Webasto
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Dr. M. Stelter, Fraunhofer IKTS, michael.stelter@ikts.fraunhofer.de

SOFC manufacturing

Source: IKTS



Marktattraktivität von                       
Otto- und Dieselmotoren

standard 

hoch

Verbrauch
CO2

Produktions-
kosten

Emission Fahrspaß

OttomotorOttomotor

Diesel-
motor

Variable Ladungs-
bewegung

Variable Ventil-
steuerung

Mechan. /Turbo-
Aufladung

Direkteinspritzung 
Homogen

Direkteinspritzung 
geschichtet

Controlled
Auto-Ignition
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Source: AVL



Pilot injection of a small amount of diesel 
fuel in gas engines

Source: FTZ



Geregelte zweistufige Aufladung auf der Basis 
von THEMOS®

Source: TU Berlin



Reibungsreduzierung in 
Verbrennungsmotoren

Source: INA-Schaeffler



Hydrogen for Automotive Propulsion
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ECOTEC Turbo BioPower engine from 
GM Powertrain

Source: GM



Possible evolution of a HD CNG engine

Evolution of the HD Cursor engine platform
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Renewable fuel options
(see Choren & TOTAL)

H2 + CO

Ethanol
(alcohols e.g. butanol)

Corn/Sugar Cane/Future: cellulose

Grasses/woods(cellulose)

Fischer 
Tropsch Liquids

Hydrogen

Dimethyl Ether

Biodiesel
(Esthers)

Fermentation

Soybean and rapeseed (canola)

methanol
or

ethanol
+

Source: GM



Konferenzankündigung 2008



Thank You & see You again 
in 2008 !

Vielen Dank & Auf Wiedersehen
in 2008 !
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