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Dynamic modeling and simulation of planar solid oxide fuel cell

QUE lJia-xiong, YANG Shuang-qgiao, ZUO Guo-kun, WANG Wei-guo
Division of Fuel cell and Energy Technology, Ningbo Institute of Material Technology & Engineering, Chinese Academy of Sciences,
Ningbo Zhejiang 315201, China

Abstract:  Simulation technology is an important method to study the solid oxide fuel cell and accelerate its
development cycle. In the paper, a dumped model of the solid oxide fuel cell was established using the
Matlab/Simulink software, based on the basic principles of the solid oxide fuel cell, namely, comprehensive
consideration of the mass balance, energy balance, and the electrochemical reaction process in the fuel cell. The
dynamic response of the temperature and output power of the cell was simulated using this model when the load
changed. A current- based- fuel- control strategy was used in the simulation to ensure the safe operation of the fuel
cell. The simulation results show that such a simple control strategy cannot guarantee the normal working
temperature and a good load- following capacity of the fuel cell. Therefore, for the commercial development of a
similar control system, a more consummate control strategy is needed.
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