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Application of the CABARET 

method for eight faces 

polyhedral cells in OpenFOAM

framework



polyhedral cells in CFD

Polyhedral cells are widely used in open-source and proprietary 

CFD software

https://openfoamwiki.net/index.php/Polyhedral_mesh_generation (23 June 2011)

https://openfoamwiki.net/index.php/Polyhedral_mesh_generation
https://openfoamwiki.net/index.php/File:CleanPolyMesh.png


Contents:

- Mathematical modelling of unsteady problems using the 

CABARET(case for linear compressible fluid)

- Development of algorithms for eight faces polyhedral cells 

- Calculation results including regular and cutted hexagons

Problem solved:

- vortex flow

- unsteady backstep flow

- unsteady past cylinder flow

- unsteady jet flow of mixing two component gas 

- undisturbed two vortex interaction on sphere surface 

- disturbed two vortex interaction on sphere surface 

Application of the CABARET method for eight faces 

polyhedral cells in OpenFOAM framework



 - density; u, v, w velocity components; x, y, z

coordinates;  p - pressure.





OpenFOAM formulation:

Time loop

Phase 1;

Phase 2;

Phase 3;

Loop end

Phase 2 is external function.

Boundaries are OpenFOAM

codedMixed type.
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Eigen values are equal positive and negative values of wave 

velocity. Zero eigen value is for Y and Z velocity. 
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c – invariant value, l – distance 

to opposite face, indices b и f

are for backward and forward 

face invariant value, сb и сf are 

for backward and forward cell 

invariant value, сsb и сsf are 

for backward and forward cell 

invariant value on intermediate 

time step.

New velocity values –half summ of invariants with indices “+” and

“-”. Pressure – half difference, multiplied by factor ρc.



Maximal velocity 

versus time for 

different mesh (red -4x 

mesh)













Parallel computations were made on mesh 

up to 100 cells per processor.



1. CABARET method realization for eight faces polyhedral cells 

in OpenFOAM framework have the same unique features that 

differentiate it from the another CFD realizations.

2. Time perfomance of polyhedral cells mesh is compatible with 

time perfomance of hexa mesh.

3. Parallel numerical algorithms have parallel cluster 

scalability.




