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Abstract

Proton exchange membrane electrolysis for hydrogen production has a broad development pros-
pect in the field of hydrogen production. In order to further study this technology, a 3D, two-phase,
non-isothermal fully coupled proton exchange membrane electrolysis cell model considering wa-
ter transport in the membrane was established by using commercial software Comsol Multiphys-
ics in order to accurately describe the transmission reaction performance of the electrolytic cell in
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actual operation. The results show that although there is little difference in performance and
through-channel structure, the membrane has a lower temperature at high voltage, which can im-
prove the life of the electrolytic cell under high voltage operation, and reveal the influence of flow
rate on the electrolytic cell performance and temperature water content. The temperature distri-
bution inside the electrolytic cell was also analyzed. Finally, the changing trend of electrolyte
conductivity in the cell was analyzed.
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Figure 1. Schematic diagram of honeycomb flow field structure
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Table 1. Geometrical structure parameters of electrolytic cell
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Figure 2. Model validation
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Figure 3. Performance comparison
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Figure 4. Temperature distribution of proton exchange membrane
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