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An explicit Cartesian finite volume method is currently under development in the LHEEA Lab. [1][2].
These developments are based on a weakly compressible cell-centered scheme where second-order
accuracy is provided by using a MUSCL [3] scheme together with various limiters for the hyperbolic
part. This paper deals with presenting the method retained for simulating interfacial flows with this
model. Among the various Eulerian methods available for the simulation of interfacial flows, we
compare the Level Set (LS) method [4] and the Accurate Conservative Level Set (ACLS) [5]. These
techniques are both based on the convection of a distance function following the velocity field. The
LS method has many advantages in terms of interface description, access to interface properties
(normal and curvature). Its main drawback relies on the possible lack of mass conservation. In order
to address this problem, the ACLS method uses a hyperbolic tangent function instead of the distance
function, ensuring a reduction of errors. In this paper, these two methods are compared, through
five criteria: diffusion of the interface, mass conservation, accuracy and CPU performances. Two
numerical test cases are used to compare these methods: the Zalesak’s disk and the 2-D convection-
stretching of a single vortex. The Cartesian Explicit Finite Volume method based on a compressible
(hyperbolic) solver is then described. This cell-centered finite volume method is totally Eulerian since
the meshes are strictly fixed and a sharp interface should evolve through the grid. A description of
the method dedicated to couple this solver with the LS/ACLS method is then provided. Finally, the
results obtained on a dam breaking simulation are presented and discussed.
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