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ABSTRACT

In this paper, experiments with an air-breathing proton exchange membrane fuel cell (PEMFC) for
mobile devices were carried out according to cathode conditions. These conditions are defined by the
cathode flow field plate type (the channel type, the open type) and the cathode surface direction.
Single-cell and 6-cell stack were used in the experiments. The experimental results showed that the
open-type cathode flow field plate gave a better performance than the small channel type. In the
experiments related to the direction of the slits on the cathode flow field plate, the horizontal slit cell was
better than the vertical one. With respect to the cathode surface direction, when the cathode surface is
placed in the direction normal to the ground, the PEMFC generated more stable power in the mass
transport loss region. Since stable power in the mass transport region is closely related to the air supply,
computational fluid dynamics (CFD) analysis for air-breathing PEMFC of different cathode surface
directions was performed.
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Fig. 9 Air flow vectors around PEMFC. The rectangle is
the 6 cell stack and the black side is the cathode surface
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Fig. 10 Demonstration of the cellular phone powered by 6
cell stack PEMFC
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