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Unstructured-grid Pressure-based Method for Analysing
Incompressible flows

J. Kim, T.J. Kim and Y.M. Kim

The pressure-based methods are very popular in CFD because it requires less computer core memory
compared to other coupled or density-based solvers. Currently structured-mesh methodology based on
pressure-based algorithm is quite mature to apply to the practical problems. The unstructured mesh
method needs much more computer memory than the structured-mesh method. However the
pressure-based method utilizing the sequential approach does not require very large memory used for
unstructured-meslr  density-based solvers. The present study has developed the unstructured grid
pressure-based method. Cell-centered finite volume method was selected due to robustness for imposing
various boundary conditions and easy implementation of higher-order upwind scheme. The predictive
capability of present method has validated against several benchmark problems.
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Fig. 2 Skewed quadrilateral mesh used for
cavity flow, npoin=3721, nquad=3600.
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Fig. 3 Pressure contours of cavity flow at
Re=5000 with skewed quadrilateral mesh used.
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Fig. 4 Comparison of u velocity profiles to
show the effect of grid skewness on the

solution accuracy.
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Fig. 5 Triangular mesh used for flow split in
a 90° planar branch, d=w.

Fig. 8 Prismatic mesh of the 3D half cavity,
upper surface is wall, and lower is symmatric.
npoin=21609, npri=38720.
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Fig. 7 Variation of the fractional flow rate in Fig. 9 u velocity on the center line of the 3D

the main branch, f with Reynolds number. cavity.
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Fig. 10 Convergence rates for the computation
of the 3D cavity flow.
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