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χρόνια

Various industrial processes involve porous media flows. Examples are processes in 
fuel cells, paper making, food production and safety, filtration, concrete, ceramics, 
moisture absorbants, to name a few. The common practice in modelling flow and 
transport in such porous media is to employ the concepts that have been developed 
in geosciences. Also, almost all models and algorithms, which are currently applied 
to industrial porous media, are borrowed from the geosciences. However, many 
industrial porous media are significantly different from soil and, correspondingly, 
flow and transport processes occur in different regimes. For example, constitutive 
relations (e.g., capillary pressure-saturation curve, relative permeability) in 
geosciences are obtained under (quasi) equilibrium conditions. These relations are 
not applicable to many industrial processes where the flow is very fast. In many 
industrial and natural porous media, mass transfer occurs through fluid-fluid 
interfaces. Current theories of two-phase, however, do not explicitly account for the 
presence of these interfaces. 
In this presentation, we give an overview of theories of coupled flow and transport in 
porous media, discuss their shortcomings in relation to industrial porous media, and 
provide appropriate alternatives. 
In particular, advanced theories of two-phase flow are introduced that include 
macro-scale description of fluid-fluid interfacial areas, as well as nonequilibrium
capillary effects. Results of experimental and computational studies are presented 
that support these theories.
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