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The geometric micro-structure of porous transport layers (PTLs) affects their permeability, in
accordance with Darcy’s law. As a material property, it is relevant for transport simulations at higher
scales [1], at both the cell and stack levels of fuel cells and electrolyzers.

As a continuation of previous investigations into the application of convolutional neural networks
(CNNs) [2], sphere-based micro-structures were investigated, as they can be used for PTLs in
electrolyzers. A sedimentation model was developed to create stochastic sphere-based micro-structures
(Figure 1). With the permeability calculated by means of a Lattice~Boltzmann simulation, a CNN was
developed in order to predict the permeability of a material given by its three-dimensional (3D) micro-
structure (Figure 2). The predictions of the CNN were of reasonable accuracy for material that was
sintered from spherical particles [3].

a)
Figure 1. Micro-structures of porous transport layers (PTLs); a) stochastic micro-structure, created by
sedimentation of the spheres [3]; b) PTL by sintered titanium spheres [3]. 2D slice from a 3D structure.
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