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FRACTIONAL STEP METHOD COMBINED WITH VOLUME-OF-FLUID METHOD
FOR EFFICIENT SIMULATION OF UNSTEADY MULTIPHASE FLOW

Kyongjun Lee,' Kyung-Soo Yang~ and Changwoo Kang'

Fractional Step Methods(FSM) are popular in simulation of unsteady incompressible flow. In this study, we
demonstrate that FSM, combined with a Volume-Of-Fluid method, can be further applied to simulation of
multiphase flow. The interface between the fluids is constructed by the effective least squares volume-of-fluid
interface reconstruction algorithm and advected by the velocity using the operator split advection algorithm. To
verify our numerical methodology, our results are compared with other authors’ numerical and experimental results
for the benchmark problems, revealing excellent agreement. The present FSM sheds light on accurate simulation of
turbulent multiphase flow which is found in many engineering applications.
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Fig. 1 Reconstruction process; (a) true interface,
(b) volume fractions associated with the interface,
(c) Piecewise Linear Approximation
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Fig. 6 Comparison of the Rising bubble shape
with other author's results
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Fig. 9 Physical configuration of a Rising bubble in a partially
contained tank
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Fig. 10 Time evolution of the bubble shape and
oil membrane in a partially contained tank;
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Fig. 16 Physical configuration of a 3D Rising bubble problem
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Fig. 17 Time evolution of the shape of a 3D Rising bubble
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