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Anti—diffusion VOF method for unsteady
free—surface flow simulation
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(China Ship Scientific Research Center, Wuxi 214082 China; Wuxi Orient Software Technology Co. Ltd.,
Wuxi 214082, China)

Abstract: Because of the advantages of good physical conservation and grid suitability along with low de-
mand on computational consumption, VOF is now the main numerical method for the treatment of free—sur-
face in ship hydrodynamics. But for the original VOF method, the problem of interface diffusion is rather seri-
ous and results in excessive thickness and insufficient resolution for interface simulation. It will also affect
the computational precision of other correlative variables in the flow filed. This problem is especially serious
in the simulation of unsteady free—surface flow. In this paper, anti-diffusion VOF method was developed by
introducing an artificial convective term into the control equation to restrain interface diffusion and reduce in-
terface thickness. Implicit scheme was adopted for discretization of the artificial convective term to ensure
computational stability. The method was tested by typical cases of Zalesak and shear field under different
meshes. The results show that the interface thickness is reduced remarkably and the mass error is also re-

duced obviously. The simulations of 3—dimensional test cases for dam break and flooding in damaged cabin
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show that the anti—diffusion VOF method can capture the free—surface better and improve computational pre
cision in the CFD simulation of practical unsteady free—surface flow.
Key words: free—surface; VOF method; artificial convective term; anti—diffusion
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