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Development of an interface capturing method on an unstructured mesh
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An interface capturing method is newly developed in a philosophy of a smoothed volume-of-fluid (VOF) approach,

on the unstructured meshes, i.e., triangular mesh and tetrahedral mesh. The present method, based on the tangent

of hyperbola interface capturing scheme (Xiao et al., Int. J. Numer. Meth. Fluids, 48 (2005) 1023-1040), employs

a multi-dimensional hyperbolic tangent (or sigmoid) function with a discretized volume fraction data, thus the

VOF function keeps a smooth profile over a few computational meshes, offering that a derivative value of the

VOF function is directly obtained from itself. The numerical results show that the present method maintains an

initial VOF profile well, and also infer a possibility to a multi-phase flow simulation on the unstructured meshes.
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Fig. 1: Schematic of a local coordinate system on a
tetrahedral mesh.
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Fig. 5: Numerical results in a 3D time-dependent vortex
flow at ¢t =0 (left), t = T'/2 (middle) and ¢ = T (right)
in case where T' = 3.

Tab. 2: Numerical errors and convergence rates for the
spatial resolution in a 3D time-dependent vortex flow.
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