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NUMERICAL BEHAVIOR OF VERTEX-CENTERED AND CELL-CENTERED FINITE-VOLUME METHODS
ON UNSTRUCTURED MESHES

JS. Kim', HD. Leez, and 0.J. Kwon”

This paper presents an assessment of vertex-centered and cell-centered finite-volume methods on unstructured
meshes. The results indicate that the vertex-centered method is more reliable than the cell-centered method.

Key words: Az} F41 7} (vertex-centered method), A2} 4 7| (cell-centered method), & %=(order of accuracy),
=8 (convergence), 2H A (stability)
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Table. | Order of accuracy for quadrilateral grids

Vertex-centered Cell-centered

Ist LS 1st Frink LS
L1 | 09316 | 22049 | 0.9498 | 22260 | 2.3783
L2 | 09189 21529 | 0.9248 2.2596 23357
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3.1 Supersonic vortex flow
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Fig. 1 Coarse quadrilateral grid
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Fig. 2 L1 and L2 norms for quadrilateral grids
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Table. 2 Order of accuracy for triangular grids

Vertex-centered Cell-centered

Ist LS Ist Frink LS
L1 | 07300 | 22223 | 0.8730 | 2.1367 | 2.0419
L2 | 07105 | 2.0320 | 0.8676 | 2.1220 | 2.0616
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Fig. 3 Coarse triangular grid
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Table. 3 Stability and convergence characteristics for subsonic
bump flow (second order accuracy)
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