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Geometric interpretations and spatial symmetry property of metrics
in conservative form for high-order finite difference scheme

Yoshiaki Abe, Nobuyuki lizuka, Taku Nonomura, and Kozo Fujii

ABSTRACT
When the body-fitted coordinate system is adopted, some discretized forms of transform metrics break the freestream preservation

which is so-called geometric conservation law (GCL). The GCL identities consist of surface closure law (SCL) and volume

conservation law (VCL), and the SCL identity is focused. One of the techniques for the discretization of spatial metrics is to

rewrite the analytical expression of spatial metrics into asymmetric-conservative forms proposed by Thomas and Lombard, which

are extended into symmetricconservative forms by Vinokur and Yee. In this research, we present the geometrical meanings of

discretized symmetric-conservative forms with the use of any higher-order finite difference method.
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1 Geometric interpretations for discretized spatial
metric (¢z/J);,k, in accuracy of 2nd order. The
grid of { = (; projected onto z = const plane is
shown; (a) Discretizations with the use of FV1
and S-FDPS; (b) Discretizations with the use of
FV2and S-FDM.
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metric ({>/J); %, in accuracy of 2nd order. Ar-
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difference schemes.
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X3  Geometric interpretations for discretized spatial
metric (¢»/J); e, with the use of any high-order

finite difference schemes. The grid of { = (; pro-
jected onto z = const plane is shown.

4 Geometric interpretations for discretized spatial
metric ((z/J);,k, with the use of 4th-order cen-
tral finite difference scheme. The grid of { = (
projected onto z = const plane is shown.
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