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Abstract

The applicability of various force schemes under moving conditions is evaluated using two-phase Poiseuille
flow simulations. Most force schemes are found to suffer from interfacial velocity slip, while others fail to
achieve thermodynamic consistency. Additionally, the performance of various contact angle schemes is as-
sessed. It is observed that most contact angle schemes produce unphysical density layers near the wall, lead-
ing to significant errors in velocity profiles. To address these challenges, we propose a novel pseudopotential
model incorporating a new pseudopotential force and an improved contact angle scheme. The new pseudopo-
tential force ensures thermodynamic consistency while eliminating interfacial velocity slip. Furthermore, the
improved contact angle scheme effectively removes the unphysical density layer and allows for flexible ad-
justment of contact angles across a wide range. The proposed pseudopotential model is applied to simulate
capillary rise in cavities and tubes. The simulation results show excellent agreement with analytical solutions,
accurately capturing both the steady-state and dynamic behaviors of capillary rise. These findings highlight
the significant potential of our model for simulating capillary phenomena.
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