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Abstract: A mathematical dynamic model of fuel cell was formulated in order to design the control system which
will meet the control object. The control objective is set to regulate the airflow in the load change by utilization
of airflow and the pressure difference between anode and cathode is maintained below a limit range. Simulation result
of 10 kW polymer electrolyte membrane fuel cell (PEMFC) clearly demonstrates that response time need to be less

than 1 seconds for the control requirements. Besides, pressure difference was allowed in pressure range less than

0.01 atm.
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where,

3 : faraday constant (=96500C/mol)

@ : cell voltage(V)

I': current

o,B ¢ utilization of hydrogen and oxygen
Y: mole fraction of oxygen in air (=0.21)
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where,
F,,.: exit flow
1, total current
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where,
P: total pressure
V' total volume
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where,
Is: total current at steady
B;s: utilization of
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Pyc= P4-Pc

Va= Ve
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Fig. 2. Block diagram of pressure difference.
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Fig. 1. Block diagram of anode and cathode pressure.
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Fig. 3. Block diagram of control system.

qupply

Load Control by air flow

Fig. 4. Control strategy by utilization of airflow.

Table 1. System parameter.

Parameter Value
Volume of ansfz:i;c(;ath()de (m’) 341032
Current density (A/cm?) 0.53
Area of electrode (cm?) 300
Operate temperature (°C) 45
Teen
o o 0.75
Utilization (steady-state) B, 0.5
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Fig. 7. (a) Pressure variation and (b) controlled pressure difference
of anode and cathode.
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