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For a free interface problem included a surface tension in a framework of Eulerian approach,
we present a new finite element scheme based on Semi-Lagrange Galerkin (SLG) method which
allows us to solve a two-dimensional incompressible Navier—Stokes equation and a pure advection
equation of VOF function on unstrunctured triangular meshes. In this scheme, the equation is
divided into two phases which are advection and non-advection phases according to the semi-
Lagrange procedure. The advection phase is computed by the semi-Lagrange procedure using

the 10-DOF Hermitian triangular element which consists of complete cubic polynomials given by

function values and first order derivatives on each vertex and a function value on barycenter of a

triangle. The non-advection phase is calculated by the mixed Galerkin finite element procedure

using the same Hermitian triangular element for velocity and VOF function. We also show how

the SLG method can be very effectively applied to a surface tension problem.

Key Words : Free interface problem, surface tension, interface capturing, Hermite element,
semi-Lagrange Galerkin (SLG), finite element method
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