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DEVELOPMENT OF A NUMERICAL TECHNIQUE FOR IMPACT AND SPREADING
OF A DROPLET CONTAINING PARTICLES ON THE SOLID SUBSTRATE

Hyun Jun Jeong,l Wook Ryol Hwang*2 and Chongyoup Kim’

We present a numerical simulation technique and some preliminary results of the impact and spreading of a
droplet containing particles on the solid substrate in 2D. We used the 2nd-order Adams-Bashforth / Crank-Nicholson
method to solve the Navier-Stokes equation and employed the level-set method with the continuous surface stress for
description of droplet spreading with interfacial tension. The impact velocity has been generated by the instantaneous
gravity. The distributed Lagrangian-multipliers method has been combined for the implicit treatment of rigid particles
and the discontinuous Galerkin method has been used for the stabilization of the interface advection equation. We
investigated the droplet spreading by the inertial force and discussed effects of the presence of particles on the
spreading behavior using an example problem. We observed reduced oscillation and spread for the particulate
droplet.
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t= 0 (initial)
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Fig. 1 A schematic description of the 2D drop impact and
spreading on the solid surface with particles inside.
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Fig. 2 Evolution of droplet shapes for three different inertia from t =
0 to 6 seconds. (a) g=0; (b) 5.097g; and (c) 20.387g.
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Fig. 3 Illustrations of the particle movement: (a) capillary
spreading (Re=0) (left); and (b) Re=5.867 (right).
Times in (1) to (6) are 0.03s, 0.06s, 0.6s, 12s, 20.1s
and 31.8s, respectively.
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