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Fuel Cell Electric Vehicles (FCEVs) J

>> Advantages L’
1- Zero Emissions N
2- High efficiency 3- Low Noise e
>> Disadvantages
1- Low dynamic response ( during starting & transient)
2- High cost and size
3- No ability to recover the braking energy N
< -
Hybridization with High Power or/and High Energy
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@ Hydrogen Storage Tank (HST)
@ PEM Fuel Cell Stack
@ Li-Ton Battery Pack

@ Power Electronic Inferface (PET)
@ Electric Motor (EM)

http://automobiles.honda.com/fcx-clarity/
Commercial Vehicle: Honda FCX Clarity Fuel Cell Electric Vehicle (FCEV)
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Power Management Control Strategy Advantages:
* High Efficiency
* High Reliability
* Low current/voltage ripples
* Small size
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Power Control
Strategies

Control Strategy Based on Control Strategy Based
Efficiency Map (CSEM) on PSO (CSPSO)

PSO: Particle Swarm Optimization Algorithm
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Control Strategy Based on PSO (CSPSO)

Kpe(t) = Pre(t)/Preg(®) |
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Power sharing between sources
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Power sharing between sources

L ]
=

[] m L] L m 1

T {vex
B T R T R T T I T R T R T Battery SoC
Thme (sec)
Organized by Hosted by In collaboration with Supported by

European
Commission

W avole |
Fira;arc:Iona /"@ AVERE ne“ Barcelona (8 E\ll. l.\l.‘ EDTﬁ




EVS

27 Simulation Results &

Vrije .
The 27th INTERNATIONAL
¥ Vi Comparative Study
SYMPOSIUM & EXHIBITION

BARGELONA Brussel

Comparison of the total cost of the electric sources based driving cycles
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Comparison of the total mass of the electric sources based driving cycles
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Comparison of the total volume of the electric sources based driving cycles
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The hydrogen improvement after using CSEM ‘
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The hydrogen improvement after using CSPSO ‘
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 This paper has presented an evaluated study of different FCHEV
powertrains from the point of view of the fuel economy, cost, mass
and volume.

* FC/SC HEV has slightly higher fuel economy than the FC/B HEV and
FC/B/SC HEV powertrains.

* FC/B HEV is smaller than the FC/SC HEV and FC/B/SC HEV
powertrains.

* FC/B/SC HEV can improve the life cycle (LC) of the battery.
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