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ABSTRACT

In this paper, we developed the dynamic model of a fuel cell system suitable for
controller design and system operation. The transient phenomena captured in the model include
the flow characteristics and inertia dynamics of the compressor, the intake manifold filling
dynamics, oxygen partial pressures and membrane humidity on the fuel cell voltage. In the
simulations, we paid attention to the transient behavior of stack voltage and compressor
pressure, stoichiometric ratio. Simulation results are presented to demonstrate the model
capability. For load current following, stack voltage dynamic characteristics are plotted to
understand the Electro-chemistry involved with the fuel cell system. Compressor pressure and
stoichiometric ratio are strongly coupled, and independent parameters may interfere with each
other, dynamic response, undershoot and overshoot.

ZFQIIEE0 : PEM fuel cell dynamic model(: %2 A dgAxe TxH wmd),
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Table 4 Compressor map regression coefficients

paramerers | values | parameters | values
ky -3.699x107° Jo 2444
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Ja 1.765 I -0.683
Ji -1.348 Iy 0433
2204, 371 45719 9479 3719 &

z7]
EE e, g elan JoigE 50%2 M
yit

AEx $A 2P EE B d%d o
dzm MR 2" F7) A"y 534 2d
& A% Simulink/Matlab =7 & AH831

05 I L 2 i 1 1
0 20 40 60 80 100 120

Fig. 2. Compressor pressure ratio as a function of mass
flow and rotational speed
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