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Liquid wetting on solid surface is a crucial process in many industrial applications, such as 

coating, lubrication and multiphase chemical reactors (e.g. solid sponges). There it is vital to 

accurately model the motion of the three-phase contact line, where conventional sharp 

interface models suffer from a paradox between moving contact line and no-slip boundary 

condition at the solid wall. Phase field methods (PFM) based on diffuse interface models 

treat the interface as a region of finite thickness and are promising to resolve this paradox. In 

Part I “Numerical Modelling and Implementation”, we presented our development of the top-

level OpenFOAM solver phaseFieldFoam implementing the phase field methods with a 

rich set of state-of-the-art numerical treatments and techniques. In current Part II, we 

demonstrate the physical application of the code for wetting processes of increasing 

complexity. We start with fundamental wetting phenomena, namely the capillary rise in a 

narrow channel and the spreading of a droplet on flat and homogeneous surface, where we 

achieved good agreements with analytical solutions and experimental results [1]. With the 

recent implementation of wall energy relaxation for dynamic contact angle, our code has 

successfully captured rapid wetting dynamics on initial spreading stage. Furthermore, we 

present our recent advances on complex wetting processes on a heterogeneously-patterned 

flat surface as well as in a subdomain of an irregular solid porous sponge reactor (Fig. 1). 

 Fig. 1: 3D simulation of liquid wetting 

through a representative sponge 

structure (yellow: sponge structure; 

blue: liquid phase) 
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