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Study of Pointwise Implicit Discontinuous Galerkin Method for Hybrid Grids
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Abstract

A pointwise relaxation implicit Discontinuous Galerkin method developed in our study is extended to unstruc-

tured hybrid grids comprised of hexahedral, pyramidal, prismatic and tetrahedral cells. The mathematical

formulation of the present method is first shown. The scalar advective equation in 3D space is then solved

using hybrid grid. The accuracy of the scheme as well as the convergence rate is examined for illustrating the

characteristics of the present numerical method. Finally, the pointwise relaxation implicit DG method for 3D

Euler equations is constructed to solve inviscid compressible flowfield over ONERA-M6 isolated wing using

hybrid mesh systems.
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Fig. 1 Convergence history for flowfield over
ONERA-MS6 isolated wing.
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Fig. 2 Speedup ratio of parallel computation for
flowfield over ONERA-M6 isolated wing.
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Fig. 3 Schematic illustration of the 3D mapping
for tetrahedral cell.
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Fig. 4 Schematic illustration of the 3D mapping
for hexahedral cell.
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Fig. 5 Schematic illustration of the 3D mapping
for prismatic cell.
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Fig. 6 Schematic illustration of the 3D mapping
for pyramidal cell.
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Table1 The number of cells.

O0x hexahedron tetrahedron prism pyramid
10 1,000 6,000 2,000 6,000
20 8,000 48,000 16,000 48,000
40 72,000 432,000 144,000 432,000
0
—=tetrahedron, P=2.19
-05 | ~tr-hexahedron, P=2.47
—a =prism, P=2.38
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Fig. 7 Evaluated spacial accuracy.
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Fig. 8 Convergence histories.
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Fig. 9 Computational hybrid mesh.

Fig. 10 Obtained pressure contours.
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Fig. 11 Pressure coefficient (Cp) profiles; (a) at 65%
spanwise location and (b) 90% spanwise location.
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