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Abstract 
Today advanced multi-physics and multicomponent simulations are possible thanks to 

high performance computing environments allowing performing complex computational 
processes with reasonable computational times. Since for such type of configurations different 
physical modelling or physical phenomena appear spatially localized it is possible to 
decompose the overall simulation domain into non-overlapping partitions with distinctive 
treatment and link these partitioned via a surface coupling [1]. 

The work presented here concerns the development and the validation of spatial coupling 
of domains computed with high-order Discontinuous Galerkin (DG) for flow simulations 
using the flow solver Aghora [2] and an external coupling process for non-matching domains. 
The choice of the polynomial degree controls the spatial discretization order. By choosing a 
high degree of the polynomial function a higher order method can be constructed.  

This paper presents the numerical method for the coupling process associated to the DG 
method and its validation on an axial compressor stage flow configuration, the CME2 
compressor, designed to provide representative unsteady rotor-stator interactions encountered 
in modern high-pressure compressors. This is a single-stage machine with 30 blades rotor and 
40 vanes stator. The ratio between the numbers of rotor blades and stator vanes allows 
considering only a tenth of the configuration without modification of the geometry.  

 

2D view of the mesh  

The exchange of information at the rotor/stator interface relies on external code coupling, 
through the parallel geometrical coupler CWIPI developed at ONERA. The set of equations is 
solved in the relative frame of each row, meaning a dedicated boundary condition is needed to 
exchange information between the rotor and stator meshes. The method high order is 
maintained at the exchange interfaces. 
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