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Numerical Analysis of Two-phase Flow with CLSVOF Method

Takahiro Adachi**

Abstract

An instruction of a coupled level set and volume of fluid(CLSVOF) method for computing
incompressible two-phase flow is presented in this report. In the CLSVOF method, a level set
method is combined with the volume of fluid method in order to calculate an interfacial unit normal
vector and an interfacial curvature accurately as well as to achieve mass conservation. Procedures
for interface reconstruction, advection algorithm and re-distance of a level set function are explained
in detail. In addition, the CLSVOF method is applied to the film flow falling down along the vertical
plate, as an example. The simulation results have shown to be in good agreement with the analytical

solution derived from Nusselt’s film theory.
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Fig. 1 Staggard grid system and definition of the
location for the velocity.
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Fig. 2 Four possible configurations. The liquid

volume is surrounded by the thick lines.
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Schematic figures for the advected liquid
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Fig. 4 Schematic figures of re-distance procedure
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Fig. 6 Flow chart of the CLSVOF method.
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Fig. 8 Film flow falling down along the vertical
plate.
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Fig. 9 Comparison between the numerical result

and the analytical solution from Nusselt’s theory.
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