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Numerical simulation of head-on collision of immiscible droplets
ZHANG lJian-tao, LIU Hao-ran, DING Hang

(Department of Modern Mechanics, University of Science and Technology of China, Hefei,
230027. Email: hding@ustc.edu.cn)

Abstract: The phenomena of binary droplet collision is ubiquitous both in nature world and
industrial application. The investigations of the dynamics of droplet collision have crucial
significance in the understanding of scientific problems and the guidance to manufacture in
industry. The dynamics of head-on collision of immiscible droplets has been researched by direct
numerical simulation. The ternary phase diffuse interface method has been used in our numerical
simulation. We particularly focus on the influence of the ratio of the surface tension coefficient
between gas and liquid to that between liquid to liquid and the Weber number on the maximum
spreading diameter of droplets after head-on collision. According to the numerical results, due to
the existence of a liquid-liquid interface between two droplets after head-on collision, the
maximum spreading diameter of immiscible droplet collision is larger than that of identical

droplet collision.

Key words: Droplet collision; Immiscible fluids; Diffuse interface method; Adaptive mesh

refinement.
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