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The Numerical Simulation of a Drop Impacting a Dynamic Drop

on a Solid Wall

Chao-Chung Liu'  Yuan-Chang Liou”> Chao-Shu Liu’

“Department of Electrical Engineering and Energy Technology , Chung Chou
University of Science and Technology

*Departement of Mechanical Engineering , National Kaohsiung University of
Applied Sciences

Abstract

The investigation is to develop a numerical code for the simulation of collision of a droplet
with a dynamic droplet on a solid wall. In order to capture the boundary of the spread and
mergence in the transient process, a level set approach is considered due to the advantage of
handling the incorporation and breakup of the boundary easily. For the governing equations of
mass and momentum in the numerical program, the structured one-block, non-staggered grid
system and the finite volume method are adopted for discreteness of the space domain. The
convection, viscosity and diffusion terms are applied by using the second order central difference
methods. The Crank-Nicolson method is used to deal with the discreteness of time. The numerical
solution based on SIP method is obtained as the governing equations are discretized into their
algebraic equations. The computational procedure is handled by SIMPLER Algorithm. The
numerical results of a water droplet impinging upon a flat surface are in good agreement with the
experimental results with Re=400 and We=4.3. Furthermore, the mechanism of temporal mergence
and spreading process can be predicted for collision of a droplet with a dynamic droplet of the

elongation or shrink shapes on a Solid.

Keywords: Dynamic, Elongation, Shrink , Level set Method.
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