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Abstract

: This study presents the integrated modeling approach to simulate the proton

exchange membrane (PEM) fuel cell system for vehicle application. The fuel cell system consisting
of stack and balance of plant (BOP) was simulated with MATLAB/Simulink environment to estimate
the maximum system power and investigate the effect of BOP component sizing on system performance
and efficiency. The PEM fuel cell stack model was established by using a semi—empirical modeling.
To maximize the net efficiency of fuel cell system, multi-variable optimization code was adopted.
Using this method, the optimized operating values were obtained according to various system net
power levels. The fuel cell model established was co-linked to AVL CRUISE, a vehicle simulation
package. Through the vehicle simulation software, the fuel economy of fuel cell powered electric
vehicle for two types of driving cycles was presented and compared. It is expected that this
study can be effectively employed in the basic BOP component sizing and in establishing system
operation map with respect to net power level of fuel cell system.
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Fig. 1 Schematic diagram of operating fuel cell
system for automotive applications
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Fig. 3 Polarization curves at different
stack temperatures
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Fig. 5 Simulated results of input operating
parameters by multi-variable
optimization technique
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Table 1. Consumed power for four types of air
supplying systems

Power (kW)
UDDS Highway
Screw compressor 6.48 19.6
Roots blower 6.61 19.8
Turbomix blower 6.67 20
Centrifugal blower 6.69 20.1

Table 2. Comparison of fuel economy according
to number of stacked cells

No.of stacked cells 450 500 .
UDDS (km/1) 23.21 23.57
Highway (km/1) 16.96 17.25
Weight (kg) 1554 1570
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