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ABSTRACT 

This talk is dedicated to multi-dimensional numerical simulation of Euler equations for compressible 
flow problems. To fulfill the conditions of the Lax-Wendroff theorem, it is required that a numerical 
scheme conserves the mass, momentum and total energy. Associated with the consistency and the 
increase of the entropy, these conservation properties are sufficient, in 1D, to ensure that a converged 
solution of the scheme is an entropic solution of the Euler equations. However, such theoretical result 
has not been extended to multi-dimension. Numerous studies (refer for instance to [1-3]) tend to 
show that the conservation of a forth quantity, the angular momentum, plays an important role in 
multi-dimensional simulations.  

We address the conservation of angular momentum for cell-centered discretization [4,5] of 
compressible fluid dynamics on general grids. We focus on the Lagrangian step which is also 
sufficient for Eulerian discretization using Lagrange+Remap. Starting from the conservative equation 
of the angular momentum, we show that a standard Riemann solver (a nodal one in our case) can 
easily be extended to update the new variable. This new variable allows reconstructing all solid 
displacements in a cell, and is analogous to a partial Discontinuous Galerkin (DG) discretization. We 
detail the coupling with a second-order Muscl extension. All numerical tests show the important 
enhancement of accuracy for rotation problems, and the reduction of mesh imprinting for convergent 
flows. The generalization to the axi-symmetric case is detailed. 
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