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Adequate water management in polymer electrolyte fuel cells (PEFC) is a key factor for their
performance and durability. Liquid water accumulation in either the diffusion media or the gas
channel leading device malfunctioning[1]. Strong efforts have been devoted to numerical
modeling of liquid water transport in fuel cells with the aim of predicting favorable and
unfavorable scenarios. While direct numerical simulation of the behavior of liquid droplets in gas
channels using simplified models or even standard CFD tools has been successful [2,3] the analysis
of liquid transport in the GDL or microporous layer (MPL) remains a major challenge. Even most
recent and sophisticated CFD approaches are incapable of providing results of practical relevance
due to the extreme computational cost of the associated simulations[3] . On the other hand, there
exist the highly efficient approaches that rely on simplified representation of the physics. Among
them, the pore network model (PNM) [4] is one of the most commonly used methods. In the
present work we outline the main physical and computational modeling bottlenecks of both the
aforementioned CFD and PNM approaches. On the basis of these observations, we outline possible
solution strategies that may drastically reduce computational cost of the liquid transport modeling
in diffusion media without sacrificing the accuracy in the representation of the involved physical
phenomena.
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