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Design and Performance Evaluation for a Fuel Cell/
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ABSTRACT

In terms of the vehicle efficiency, a fuel cell hybrid system has advantages compared to a
conventional internal combustion engine and a fuel cell alone-powered system. The efficiency of the fuel
cell hybrid vehicle mainly depends on the maximum power of the fuel cell and therefore it is important
to decide the design value of the fuel cell maximum power. In this paper, to estimate the performance of
the fuel cell hybrid mini-bus in the design phase the simulator based on the models for the fuel cell
stack, the electric battery, the fuel cell balance of plant, the controller, and the vehicle itself is proposed.
Additionally, the hybrid mini-bus efficiencies with several different fuel cell powers are simulated for a
city driving schedule and are compared on another. Consequently, the proposed simulation scheme is
useful to determine the best design value of the fuel cell hybrid vehicles.
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Fig. 1 Configurations of the fuel cell/battery hybrid mini-bus
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Table 1 Step control rule: percentage of the DC/DC output power on the maximum fuel cell power according to the power

demand and the battery SOC

P<20 75% 75%

75% 8% 58%

20 < P<60 75% 58% 42% 42% 15%
60 < P<90 58% 58% 2% 15% 15%
<P 58% 42% 15% 15% 15%

Table 2 Vehicle parameters

Transmission

Number of gears 1
Total gear ratif) include 6.7
differetial
Electric motor
Technology Siemens AC induction motor
maximum torque 700 Nm
maximum speed 4200 rpm
Motor efficiency 0.9
Mass balance
Shell mass 5000 kg
Payload 70kg(1 Driver)
Fuel(full tank assumed) 200 kg
Test weight 5500 kg
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Table 3 Simulation results for the system performance by
changing the fuel cell maximum power

30 220 483 437
40 1.95 47.6 44.1
50 240 46.1 41.1
60 2.82 44.7 385
70 321 435 36.3
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Fig. 6 Performance trends for the hybrid mini-bus with design value during UDDS
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