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The paper presents a way of treatment of large tetrahedral grids, to provide parallel CFD
simulations. The grid processing is needed due to a specificity of numerical algorithms
in use and a necessity of parallel implementation, visualization and data treatment in
cases of wide-meshed engineering problems.

The finite volume approach for the construction of vertex-centered algorithms (for
example, [1], [2]) requires a preliminary definition of 3D control volumes (or cells), to
approximate the conservation laws. The paper considers the building of such cells and
investigation of their quality which strongly influences an accuracy of the numerical
method in use. Figure 1 represents examples of 3D cells of two types: median cells and
circumcenter cells.
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Fig. 1: Examples of 3D median and circumcenter cells

A special attention is paid to the construction of tetrahedral grid and cells in the
boundary layer regions. An idea is to generate the grid in such a manner that the
corresponding cells appear close to hexahedrons (or even to parallelepipeds). Figure 2
shows the patterns of the boundary layer grid treatment. The technique is based on the
usage of structured boundary layer grids along the surface followed by specially
oriented decomposition of cubes into tetrahedrons.

Fig. 2: Patterns of grid elements and cells in the boundary layer region
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The paper is also devoted to a special grid and data treatment needed in case of very
large meshes and usage of supercomputers.

The paper shows examples of parallel simulation of CFD and computational
aeroacoustics (CAA) problems. The CFD problems under consideration concern with
the external flow around of bodies (from a sphere to a vehicle). The CAA problem is
represented by the simulation of acoustic energy loss in a resonator installed in the
impedance tube. The problem is connected with the investigation of resonance-type
sound-absorbing panels (acoustic liners) [3].
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