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A COMPARATIVE STUDY BETWEEN DISCONTINUQOUS GALERKIN
AND SPECTRAL VOLUME METHODS ON STRUCTURED GRIDS

H. S. Koo, K. H. Kim and C. A. Kim

Conventional high order interpolation schemes are limitative in several aspects mainly because they need data
of neighboring cells at the reconstruction step. However, discontinuous Galerkin method and spectral volume method,
two high order flux schemes which will be analyzed and compared in this paper, have an important benefit that
they are not necessary to determine the flow gradients from data of neighboring cells or elements. These two
schemes construct polynomial of variables within a cell so that even near wall or discontinuity, the high order does

not deteriorate.
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2.1 Discontiuous Galerkin Method (DG)
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2.2 Spectral Volume Method (SV)
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Fig. 1 DG and SV for the 3rd order accurate
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Fig. 3 SV, 2nd order with superbee-like limiter

Fig. 4 DG, 2nd order with Van Leer-like limiter
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Table. 1 CPU time comparison (for 1 iteration)

ID scalar problem 2D euler problem
DG 937 x10° 1.56578
SV 1563 x 10" 101844
difference 1.67 times 548 times
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