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Abstract

This research focus on a hybrid energy system. The major power sources include a fuel cell
and a secondary battery, also a transformer is used to regulate the output voltage. The fuel cell
has the merits of low noise, fast starting, and high efficiency. However, the cell reaction is not
able to match the fast load variation due to the phenomenon of internal polarization and the
formation of electric double layers. By using the hybrid system with a secondary battery, the
system is capable of providing sufficient power for the transient process. The experimental
results show that when the external load is in severe fluctuation condition, the auxiliary battery
offers fast response to the load. The output voltages of the fuel cell decrease dramatically first at
instantaneous load change and subsequently undergo dynamic adjustment due to internal
reaction of the cell. The polarization phenomenon redistribute to a new equilibrium state
according to the load variation, leading to a gradual increase of the cell voltage. The reaction
rate of each subcell is different from each other at load variation condition. The subcells near the
both ends of the stack suffer severe load impulse while those at middle region have a smaller

load impact.

Keywords: secondary battery, polarization, external load
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