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Urban Mobility?

Å urban congestion

Å inefficient use of road space 

(single passenger vehicles)

Å air pollution

Å low efficiency of combustion 

engines (diesel 18%, petrol 

15% utilisation in NEDC)

Å inefficient engines in stop-

and-go urban traffic

Å levels of emission generally 

far above EU goals

CO2 emissions of new-built cars in Europe
in 2006 in g CO2/km
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Refuelling vs. Battery Charging

Å hydrogen re-fuelling comparable to petrol / diesel

Å battery charging is time consuming and requires high power 

levels

Å cycles reduce battery lifetime

Å rapid charging reduces battery lifetime and efficiency

Å ócanisteró or battery-pack concepts can reduce refuelling time and 

requirements for fuelling / charging infrastructure and offer more 

provider choice

Diesel 3 minutes 8.800 kW

Hydrogen 6 minutes 1.600 kW

Battery charging 5 hours 30 kW
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BEV and H2 Infrastructures and Performance

BEV 1 BEV 2 FCV

Infrastructure charging posts battery depot filling station 

dispenser

vehicles/element 1 / day > 50 / day ? >100 / day

cost low to medium high medium to high

range of vehicle 50 é 100 km50 é 100 km / 

arbitrary

250 é 400 km

replacement of 

storage

3 .. 4 years statistics n.a.

energy efficiency 
(total cycle)

85 % 85 % 30 .. 35 % 

(50 % ideal)
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Problems of Grid Integration for BEV

Ådetermining the state-of-charge of exchange 

batteries

Å using BEV as flexible storage for renewable 

energies

- logging battery cycles

- state of charge

Åusing charging posts for several vehicles

Å realisation of grid enforcement

Å realisation of charging infrastructure plaement in 

cities
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Hybridisation

Battery Fuel Cell
Electric
Drive

H2

SuperCaps

t t

PP

Optimisation:

Áefficiency

Áweight

Áperformance

Árealisation

Ácost
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Hydrogen Supply ïFirst Sources
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Conventional Fuel Cell Vehicles

Sources: various

Daimler F-cell

Toyota FCHV

Musashi 1990
Honda FCX

VW Touran HyMotiontoday

tomorrow

GM Autonomy concept

Toyota study

Daimler F-cell Roadster


