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Mathematical model of Proton Exchange Membrane Fuel Cell
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Abstract

Mathematical model of Proton Exchange Membrane
(PEMFC) is developed in order to predict the performance of
PEMFC and to study of the response of PEMFC when there is an
electrical load changed. The model is developed under the
energy  conservation  equation, mass  equation  and
thermodynamics equation. An exchange current density for
reaction, an activity coefficient, a resistance of ions flow in
electrolyte and resistance of the flow of electrons through
electrically conductive fuel cell components, and a limiting current
density with constant value have been changed. The model
results show that the PEMFC’s performance is depending on
those parameters as mention before. The electrical loads have
been changed in various shape, such as step, saw tooth and
gear shape. The results show that the output voltage of the

PEMFC can immediately response to the electrical load change.
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