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Development of a Robust and Accurate General-Purpose Compressible Flow Solver
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We have added a robust and accurate compressible flow solver to general-purpose unstructured mesh CFD software, by
using recently proposed numerical methods. The density-based approach is applied for that compressible flow solver.
Rotated-RHLL method is used for convective fluxes, whereas a damping term is applied for diffusion fluxes. The
damping should be increased on the highly-skewed mesh, to keep robustness with unstructured hybrid mesh system.
Although simulations for high Mach number flows, especially involving shock wave phenomenon, sometimes become
unstable and low accuracy in the previous compressible flow solver, we demonstrate the accurate computation for
shock wave analysis by using the present solver. We have confirmed that numerical results of the transonic flow around

an airfoil can be improved from the previous solver.
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Fig.1 Shock wave diffraction, (a) density contours, (b) density gradient
contours.
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Fig.2 Double Mach reflection, density contours.
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Fig. 3 Highly-skewed mesh. In the enlarged view, the Y-axis is stretched
by a factor of 5 to show the details of the grid.
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Fig.4 Time histories of lift force calculated by using highly-skewed
mesh.
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Fig.5 RAE2822 airfoil, pressure contours, (a) pressure-based solver, (b)
density-based solver.
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Fig.6 RAE2822 airfoil, pressure coefficients on the airfoil.
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Fig.7 NASA-CRM, body surface pressure and iso-surfaces of Mach 1.
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