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� 85 Million barrels per 
day, 

� “peak of oil”

� Commitment of car 
industries ACEA, 
JAMA, KAMA

� Increasing demand on 
mobility
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Fuel Fraction till 2020:

Biogenic Fuels    8% 

Natural Gas 10%

Hydrogen 5%

Total 23%
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� A variety of new concepts is in 
consideration 

� Several power train technologies 
have reached the maturity phase

� Some have even started to 
penetrate the market 
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� Proton Conducting Membrane

� Chemical Reaction

H2 � 2 H+ + 2 e- (Anode)

1/2 O2 + 2 H+ +2 e- � H2O   

(Cathode)

� High efficiency (h = 37% in 
NEDC)

� Conductivity of Protons Requires 
Water (Humidification)

� High Power by Series of 
Hundreds of FC (1W needs 
about 1cm² Membrane)

Hydrogen

Steam,
Depleted Air

Air (Oxygen)

H2

H2

H2O

O2
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Air

H2-Storage
H2

Outlet 
Gas

Heat

PEM*
Stack

FuelCell System
Management

Electrical Energy
Management

Electrical Energy
Management

Traction accu.Traction accu.

=
=

Fuel Cell System

E-Drive

DC/DC-
Converter

Battery Manage-
ment System

Battery Manage-
ment System

Sensors

Vehicle  
Management

Vehicle  
Management
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