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Optimization of air-cooled fuel cell systems and control strategies

ZHAO Xiaojun'?, WANG Zhihu', CHEN Minxue', QIU Diankai'
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Abstract The control strategies for air—cooled proton exchange membrane fuel cells significantly affect the uniformity of internal

multi—physics field distribution and the performance of cells. Using an in—situ testing platform, this study conducted experiments of
the optimized bidirectional airflow on the anode side and the fan configuration with differential fan speed designed to enhance heat
dissipation in the central region on the cathode side. The optimization of the pulse interval time was found to be able to reduce
voltage attenuation during operation, and a hydrogen control strategy based on different load levels was proposed. The wind speed
enhancement in the middle region of the cathode improved the uniformity of temperature and current density distribution within a
single cell. A segmented fan speed control strategy was proposed as well, and the optimal operating temperature and cathode inlet
wind speed were designed for different load current ranges. On this basis, an air—cooled fuel cell system containing 33 cells was built
and verified the effectiveness of the control strategies.

Keywords air-cooled proton exchange membrane fuel cell; in—situ experiment; system optimization; control strategy
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