A transient two-phase flow model for droplets on substrates
with moving contact lines
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ABSTRACT

Multi-phase systems with strong surface tension effects are present in many applications in-
volving liquid droplets. Many of such systems of practical interest are characterized by the
continuous interaction of three phases (i.e., gas, liquid, and solid), and with length scales of the
order of a few millimeters. Modeling the motion of the contact line, which is the gas-liquid-solid
interface, is still a challenge from both the physical and numerical modeling points of view [1].
In this work, a novel formulation for the simulation of wetting phenomena based on the particle
finite element method (PFEM) is addressed. Using the PFEM to study droplets allows accurate
tracking of the boundary of the liquid domain [2, 3] since it coincides with the boundary of
the moving computational mesh. The model presented here includes a dissipative force term
that accounts for friction losses between the liquid and the solid phases. Including this term
is paramount to avoid overpredicting contact line velocities in wetting phenomena analysis [4].
The model is used to solve several numerical examples to assess the importance of adding a
dissipative force term, and results are compared to available data in literature.
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