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Pore-scale simulation of incompressible flow in fibrous porous media using Smoothed Particle Hydrodynamics (SPH)
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ABSTRACT:  Fibrous porous media are one promising candidate for Gas Diffusion Layer (GDL) of Proton Exchange Membrane fuel cells. These GDLs influence not only the distribution of the reagents but also the behavior of the draining water. In order to make conclusions about special porous structures, pore-scale models are necessary to describe the two-phase flow and residual water saturations. In this work we show the application of a mesh-free, particle-based method called Smoothed Particle Hydrodynamics (SPH) for solving the incompressible Navier-Stokes equation for Newtonian fluids. The goal of this direct numerical simulation is the localized description of a large number of moving interfaces with less computational effort compared to conventional grid-based methods. The random arrangement of fibres within the porous medium gives rise to certain preferential flow paths which are responsible for the mass transport through the porous medium. In these pathways, capillary forces play an important role on the transport properties of the GDL. We will show results on the flow behavior as well as first results on capillary effects. Also an outlook on necessary descriptions for GDLs with mixed wettabilities will be given.






PAGE  
1

[image: image1.png]