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Water-free polymer electrolyte fuel cell with active humidity control
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As a moisture mana?ement technology for further increasing the output power
of polymer electrolyte fuel cells and simplifying the system, we have developed a new type of
polymer electrolyte fuel cell with a cathode side gas channel composed of a porous humidity
conditioning material that "has a humidity conditioning effect and collects excess product water on
its own, which is then used for humidifying the oxidation gas". Experiments and numerical analysis
for the development of a polymer electrolyte water-free fuel cell and verification of its
miniaturization and high performance have shown that fiber-based humidity-controlling material is
suitable as a porous humidity-controlling material. The flow channel structure with two
serpentine-type flow paths and a gas inlet on the inside has the best water retention property and
has the potential for higher output.
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