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Integrative Understanding of Mass Transport Phenomena in a PEMFC by Laser Ablation
Tagging Visualization and Oxygen Absorption Spectroscopy

Hirai, Shuichiro
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We developed a visualization system of gas flow behavior called laser ablation
tagging visualization (LATV), which showed a strong potential to examine flow behaviors in gas flow
channel in an operatin% proton exchange membrane fuel cells (PEMFC). LATV system was constructed with two
pulsed lasers: one is for laser ablation tagging and the other is for excitation of the tag material for
visualization. The system was validated and was also applied to an operating PEMFC. Flow velocity in gas
channel at operating conditions was examined with variation of current density. The results obtained by
LATV shows deceleration of the cathode gas flow velocit%. It sug?ests that the liquid water condensed in
the downstream of the channel. Combined measurement with flow velocity and oxygen concentration along the
cathode channel is also demonstrated to obtain variation of local current in the cell. It revealed that
intensive reaction was established in the upstream region of the cell.
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