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In this presentation, a class of cell-centered Finite Volume scheme based upon the Lagrange-to-Euler
mapping will be introduced. This mapping establishes a fundamental relation bridging the Lagrangian
and Eulerian descriptions. The construction of the scheme originates from the idea of extending the
cell-centered Lagrangian scheme [4] for multidimensional gas dynamics on the Eulerian framework at
the same time benefiting from the approach introduced by [5]. The numerical fluxes of the scheme
are evaluated by means of an approximate Riemann solver located at the grid nodes, which provides the
nodal velocity required to move the grid in a compatible manner. The conservation condition and entropy
stability of the scheme result respectively from a node-based vectorial equation and a scalar inequation.
The Lagrange-to-Euler mapping introduced by [3] and revisited in [1] then allows to build positive and
entropic Eulerian Riemann solvers from their Lagrangian counterparts, provided that an explicit time
step condition is fulfilled [2].
An associated Finite Volume simulation code has been built in multi-dimensions for unstructured meshes.
Parallelization has been accomplished using the MPI library embedded in PETSc. A large set of 2D/3D
numerical experiments show that the proposed solver is less sensitive to spurious instabilities such as the
infamous carbuncle, compared to the classical one. The numerical assessment of this new method by
means of representative test cases is very promising in terms of robustness.
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