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Abstract

To design the ideal structure of a catalyst layer of a fuel cell, we developed multiscale simulation techniques that enable us to
simulate the performance of a fuel cell having an electrode area of a commercial fuel cell system. This fuel cell is based on a structure
of a three-phase interface in a catalyst layer comprised of a carbon support and particles of catalyst covered by an ionomer. So far, we
have derived the nanoscale transport properties using a molecular dynamics method and calculated the effective self and mutual
diffusivities using the mesoscale simulation method. We consequently improved the accuracy for each scale separately. This time, we
engaged in integrating a nanoscale to macroscale simulation by properly modeling the input and output data. As a result, we achieved
an accuracy in which the difference between experimental and simulation results of cell voltage was less than 10 mV.
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