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Abstract: Water management is one of the most critical issues in proton exchange membrane fuel cells 
(PEMFCs). The water generated in catalyst layer as a product of the electrochemical reaction is mainly 
transported through porous media by diffusion if it’s vapor, or by capillarity in case of liquid. In flow channels, 
the liquid water is removed primarily by inertial force of the gas flows. In my research group (Multiscale 
Transport Process Laboratory) at Michigan Technological University, one of our focused research areas is the 
gas-liquid two-phase transport processes in PEMFCs.  
 
In various aspects of the two-phase transport phenomena, this presentation is focused on the impact of land-
channel geometry. If we look at the cross-section of PEMFC, land-channel geometry causes the difference in 
transport distance between the flow channel to the catalyst layer, and results in the uneven distribution of 
various factors, such as transport resistance, species concentration, and current generation. In order to 
investigate the distributions of various parameters in the land-channel direction, we developed a small-scale 
segmented cell with about 350-micron resolution, and successfully measured the current and high-frequency 
resistance distribution in the land-channel direction for two different flow fields. 
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