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Porous materials widely exist as natural substances and man-made porous materials are 

widely used in Science, Engineering, and Industry because of their high surface area and unique 

physical properties. However, it’s challenging to simulate and estimate effective physical 

properties of porous materials that are critical in energy systems (thermal conductivity, mass 

diffusivity, intrinsic permeability etc.) because of the complex morphology and wide 

distributions of pore size. Most of existing model simulations and theoretical analyses simplify 

the pore morphology and assume isotropic properties.  


