(®)
2012 2014

Research on water transport phenomena in Rolymer_electrolyte membrane fuel cells by
means of observing inside of the cell with freezing method

Chikahisa, Takemi

14,100,000

PEM
MPL

The objective of the research is to clarify the water transport phenomena in
polymer electrolyte membrane fuel cells (PEMFC) by means of observing inside of the cell with freezing
method, and simulating water behavior with LBM method. The results of the research revealed optimal
structure of Micro-Porous Layer (MPL) for water discharge control, major catalyst parameters for higher
catalyst performance, and CL-MPL interface condition for the better cold start in freezing temperature.
LBM simulation method was also improved to simulate water behaver inside of the complex structure in gas

diffusion layer.
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I/C 0.5 0.75
Estimated agglomerate diameter 32.0nm 35.7nm
Standard deviation 32nm  7.lnm
Porosity in catalyst layer 0.67 0.58
Porosity of only secondary pore 0.64 0.54
Thickness of catalyst layer 43um  52pm
Carbon agglomerate diameter 28.0nm  29.7nm MPL
Polymer thickness 2.0nm _ 3.0nm MPL
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