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STUDY ON THE DEFORMATION OF DROPLETS IN A TWO-DIMENSIONAL CHANNEL FLOW

SR. Jung", MH. Cho’,

H.G. Choi’,

LY. Yoo'

In this study, the two-phase incompressible flow in two-dimensional channel considering the effect of surface
tension is simulated using an improved level-set method. Quadratic element is used for solving the continuity and
Navier-Stokes equations to avoid using an additional pressure equation, and Crank-Nicholson scheme and linear
element are used for solving the advection equation of the level set function. Direct approach method using
geometric information is implemented instead of the hyperbolic-type partial differential equation for the reinitializing
the level set function. The benchmark test case considers various arrays of deformable droplets under different flow
conditions in straight channel. The deformation and migration of the droplets are computed and the results are

compared very well with the existing studies.
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Fig. 1 Schematic representation of the intersection of the
interface and cell face.
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Fig. 2 Five droplets: Re =40, Ca=0.5,1=4.0,x=0.25
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Fig. 3 Distance of the first droplet in the x-direction
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Fig. 6 Distance of the fourth droplet in the x-direction
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Fig. 7 Distance of the fourth droplet in the y-direction
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