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Multi-dimensional Finite-Volume Flow Computation Using Unstructured Grid
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The present paper explains some advancement made by the authors for the compressible
flow computation of the Euler equations based on the unstructured grid and vertex -
centered finite volume method. Accurate solutions to the unsteady axisymmetric shock wave
propagation problems and three-dimensional airplane flows have been obtained by a
high-order upwind TVD and FCT schemes. Unstructured grid adaption is made for the
unsteady shock wave problems by the dynamic h-refinement/unrefinement procedure and for
the three-dimensional steady flows by the Delaunay point-insertion method to generate
three-dimensional tetrahedral mesh enrichment. Some physics of the shock wave diffraction
phenomena and three-dimensional airplane flow are discussed.
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Fig.1 Shock Wave from open-ended Shock tube, Ms=1.5.
Left is isopycnics, right is adaptive mesh at T=185us.

Fig.2 Shock Wave from open-ended Shock tube, M.=2.0.
Left is T=286.10us, right is at T=433.04us.
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Fig.3 Shock Wave to an expanded tube, Ms=2.0.
Scaled time interval between each frame is 1.
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Fig.4 Three~dimensional adaptive mesh{a) and isobar(b) for ONERA M6 wing

Fig.5 Three-dimensional unstructured mesh(a) and isobar(b) for a generic fighter plane
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