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Highlights 

 

 Quasi-static simulation of two-phase flow in porous media agrees with experimental data 

within experimental uncertainty for drainage  

 A morphological approach, which approximates capillary displacement, does not represent 

the imbibition process. Ultimately for modelling relative permeability in imbibition an 

approach is needed that captures moving liquid-liquid interfaces which requires viscous and 

capillary forces simultaneously 

 If pore scale fluid distributions are available e.g. from micro-CT flow experiments, relative 

permeability can be estimated  from the connected pathway flow (for low capillary numbers) 

 The agreement is better at low water saturations where the oil phase is predominantly 

connected than at higher water saturation where the oil phase is increasingly disconnected. 
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