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A Study on a VOF Method for Improved Free Surface Capturing

I-Ryong Park’!, Wu-Joan Kim" Jin Kim", and Suak-Ho Van'

A new numerical scheme for two-phase flows, the Hybrid VOF method has been developed for
improved free surface capturing. The present new method is a volume capturing based VOF method
coupled with a reinitialization procedure of a Level-set method. For validation, the proposed method
is applied to two test cases: spherical bubble rising and dam breaking. The calculated results by
using the Hybrid VOF method with the two previously applied VOF formulations are compared with
available numerical and experimental data. It is found that the new method provides more accurate

results than the two previous ones.
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2.2. Hybrid VOFY
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3.1 71 Z A& (bubble rising) &2H

Fig. 1 Schematic diagram for bubble rising
problem
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Fig. 2 Comparison of the horizontal & vertical
bubble dimensions
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Fig. 3 Comparison of ¢ distribution

Fig. 4 Computed 3-dimensional buoyant bubble
shape at two time instants
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Fig. 5 Schematxc d1agram for dam break problem
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Fig. 7 Comparison of c(volume rate of fluid) and
velocity vector distribution
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Fig. 6 Comparison of computed free surface shapes
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Fig. 8 Comparison of volume conservation
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