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An Experimental Study on Transient Characteristics
of PEM Fuel Cell Stack
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Abstract

The transient power characteristics of a PEM fuel cell stack was experimentally studied using a
commercial 1.2kW PEM fuel cell (Nexa™ Power Module, Ballard Power System Inc.). The conditions
in PEM fuel cell stack such as temperature and water content change rather slowly because of their
large heat capacity and long channel length, which results in long transient time to converge to a
steady state. The steady characteristics of the PEM fuel cell module was determined first, followed by
the measurement of its transient characteristics upon stepwise and continuous load current changes.
During the stepwise current change from 5A to 25A, the output voltage initially decreased below the
steady voltage and then increased gradually. Similar behavior was also observed for the stepwise
current change from 25A to 5A. This transient behavior is explained with reference to the evolution of
the temperature and water content of the PEM fuel cell stack.
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Fig. 2 Experimental load conditions for transient

characteristics of PEM fuel cell: (a) step load
Fig. 1 Experimental setup for PEM fuel cell study change, (b) continuos load change
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Fig. 3 Steady characteristics of PEM fuel cell stack
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Fig. 5 Transient behaviors of stack voltage and
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Fig. 9 Comparison of experiment and modeling
results: (a) output voltage, (b) stack temperature
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