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GRID ORTHOGONALITY EFFECT IN NUMERICAL FLOW CALCULATION

WITH BODY FITTED CURVILINEAR COORDINATE SYSTEM
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Body fitted curvilinear coordinate systems (usually abbreviated to BFC) are widely used for calculating the flow

around arbitrary complex bodies, but generally they are not orthogonal. The accuracy deteriorates if the departure

from orthogonality is too large, and orthogonal coordinate systems make the application of boundary conditions

more straightforward. In this study, the method for generating the orthogonal BFC based on the non-orthogonal

BFC is suggested, and five kinds of BFC grids (one non-orthogonal and four orthogonal grids) are generated.

The two-dimensional calculations were performed for the flow around a circular cylinder with these orthogonal

and non-orthogonal grids. The calculation results were compared with the measurements. The validity of grid

orthogonality and the method for generating the orthogonal BFC is confirmed.
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Fig.2 Comparison between Orthogonal (OBFC Grid £o =35,
Left half side) and Non-Orthogonal (NBFC Grid, Right half side)
Body Fitted Curvilinear Coordinate System
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(b) Detail view of A-part

Fig.3 Orthogonal Body Fitted Curvilinear Coordinate System
(OBFC Grid £0=15)
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Fig.4 Comparison between calculated and measured streamlines behind a circular cylinder
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Fig.7 Comparison with the closed cylinder wake length
calculated by the orthogonal and non-orthogonal grid (Re=31)
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