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Implicit Incompressible flow solver on Unstructured Hybrid grids

J. Kim, Y.M. Kim, and J.S. Maeng

Three-dimensional incompressible Navier-Stokes equations have been solved by the node-centered finite
volume method with unstructured hybrid grids. The pressure-velocity coupling is handled by the artificial
compressibility algorithm and convective fluxes are obtained by Roe's flux difference splitting scheme
with linear reconstruction of the solutions. Euler implicit method is used for time-integration. The
viscous terms are discretised in a manner to handle any kind of grids such as tetrahedra, prisms,
pyramids, hexahedra, or mixed-element grid. The numerical efficiency and accuracy of the present
method is critically evaluated for several example problems.
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Fig. 1 Median dual control volume and edge
direction vector on a hybrid mesh
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Fig. 3 Mixed element grid around cylinder,
npoin=100573, npri=153890, nhex=13410
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Fig. 4 Pressure contours for incompressible
laminar flow around cylinder at z=1, Rep = 40
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Fig. 6 Comparison of computed and experim-
ental wake centerline velocity, Rep = 40
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Fig. 7 Convergence rates for incompressible
laminar flow around cylinder, Rep = 40

— 52—



FAsG 20, Fig. 69 ALgEE wun ©] 01
Aol 21322 dAsta Ul

Fig. 714 € f-Fof o 44 &
o ALg¥ CFL2 5000]%it).

3.2 3% 7 F9lo YRS

Taneda[12JE A& F3tod Holx= 7}
200181 T Felel fFANE WAS 24
2 ges, 20014 4004f0le] AelEz ol A
Agelel Wit SR 0ol E &
gl WEo] WAL AL YUTH E AT
e #AR47149 AFE datel dolzz
%7h 50, 75, 1009 A% F FHe  uazA
14 25¢ A4S 94 SuE 7 EW
o 6416719 AAAE AYT B WYY

Fig. 8 Prismatic grid around sphere, npoin=
128400, npri=250224

Fig. 9 Streamlines to show the recirculating
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Fig. 11 Convergence rates for incompressible
laminar flow around sphere, Rep = 100
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