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Gas-Liquid Interface Computation Using Narrow Band Level Set Method
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A numerical simulation of gas-liquid two-phase flow using narrow band level set method is presented to investigate

the complex structures of gas-liquid interfaces. The Navier-Stokes equations in primitive variable formulations are

solved on a staggered grid by the method of lines. A computation for the motions of bubbles in a shearing flow
shows that the narrow band level set method reduces the computational cost greatly. A successful computation

for the motion of a droplet falling from a wedge is also presented to illustrate the applicability of the present

method.
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Fig. 1: Two narrow bands around moving front I'(¢).
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Tab. 1: Comparison of CPU Time (Sec/Time Step) for
Original and Narrow Band Level Set Methods

Mesh Size Original Narrow Narrow/Original

91 x 51 0.0334  0.0206 0.6168
151 x 151  0.5746  0.2726 0.4744
251 x 251 3.1363  1.2584 0.4012
351 x 351 12572  4.3476 0.3458
451 x 451  33.050  10.227 0.3094
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Fig. 2: A collection of bubbles moving with linear

shearing velocity computed by using original level set
method.
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Fig. 3: A collection of bubbles moving with linear shear-
ing velocity computed by using narrow band level set
method.
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Fig. 4: A droplet falling from a wedge.
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