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Smoothed Particle Hydrodynamics Simulation Coupled with Surface Tension for
Droplet Motion on Vertical Surface
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Abstract

The objectives of this research were (1) to study and apply the smoothed particle
hydrodynamics (SPH) to solve the droplet motion problem (2) to study the surface tension model and
integrate it into SPH (3) to simulate the two dimensional droplet movement on vertical direction

The movement of droplet 10, 15, 20, 25 and 30 mg are simulated by using smoothed particle

hydrodynamics (SPH), which is a numerical meshfree method. With this technique, the fluid is divided
into discrete elements, referred as particles. Simulating the droplet hanging on the wall, the surface
tension force is applied to model the interactions between particles differently in the context of fluid-
fluid, fluid-wetted solid area, or fluid-nonwetted solid area. The receding angles obtained from
simulation are compared with experimental data from Dawei Zhuang et. al. (Dawei Zhuang et.
al. 2014)

The numerical results show the effect of surface tension that allows the droplets hanging on
the wall and the comparison of droplet status, that is retent or moving, and receding angles with the

experimental data gives a good agreement.

Keywords: Droplet motion, Surface tension, Smoothed particle hydrodynamics
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