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Fig.2  Curve of original data
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Fig. 3 Result of model fitting at different load voltage
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TAEHLE/V SSE RMSE AR
0.5 2.80x10°  9.35x10™ 0.9979
0.6 5.83x10°  1.35x10” 0.9993
0.7 6.64x10"  4.56x10° 0.9928
0.8 3.01x10*  3.07%10° 0.9983
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Fig. 4 Simulation module of Fourier fitting model
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TEMPERATURE MODELING AND SIMULATION OF A PROTON
EXCHANGE MEMBRANE FUEL CELL BASED ON FOURIER FITTING

Gao Yifang'?, Chen Tanglong', Wu Yunsong'?, C.Y.Ling’, Han Ming’

(1. School of Electrical Engineering , Southwest Jiaotong University , Chengdu 610031, China;
2. Clean Energy Research Centre, Temasek Polytechnic, Tampines 529757, Singapore;
3. Department of Chemical and Biomolecular Engineering , National University of Singapore , Kent Ridge 117576, Singapore)

Abstract: Modeling is the foundation of control design.Proper temperature control of hydrogen fuel cells is very
important in ensuring good performance. In this work, Fourier fitting is first shown to have the best accuracy when
compared against other empirical models. It is subsequently implemented on the Matlab Simulink platform and used to
relate fuel cell temperature, voltage and optimal current density to one another. The model results have good agreement
with experimental data. Lastly, the model is used to study the impact of cell voltage on optimal temperature and power
density.

Keywords: fuel cell; Fourier fitting; temperature modeling; simulation; control



