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Development of 3-D Flow Analysis Code
Using Unstructured Grid System (II)

- Code's Performance Evaluation -
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Abstract

A conservative finite-volume numerical method using unstructured meshes, which is developed by the
authors, is evaluated for its application to several 2-D benchmark problems using a variety of
quadrilateral, triangular and hybrid meshes. The present pressure-based numerical method for unstructured
mesh clearly demonstrates the same accuracy and robustness as that for typical structured mesh.
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Fig. 4 Variation of the centerline U-velocity
profiles on CL1 in a skewed lid-driven
cavity flow at Re = 1000 as a function
of grid fineness (quadrilateral mesh, © = 45°)
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Fig. 7 Segments of grid used for flow in a
skewed lid-driven cavity (6 = 30°). (a)
quadrilateral mesh, (b) triangular mesh
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Fig. 8 Variation of the centerline U-velocity
profiles on CL1 in a skewed lid-driven
cavity flow at Re = 1000 as a function
of grid fineness(quadrilateral mesh, © = 30°)
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Fig. 10 Variation of the centerline U-velocity
profiles on CL1 in a skewed lid-driven
cavity flow at Re = 1000 as a function
of grid fineness (triangular mesh, © = 30°)
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Fig. 14 Predicted streamlines for flow in a
buoyancy-driven cavity at Pr = 0.1 and
Ra = 10°(224 x 192CV)

Fig. 15 Predicted streamlines for flow in a
buoyancy-driven cavity at Pr = 10 and
Ra = 10224 x 192 CV)

Fig. 16 Predicted isotherms for flow in a
buoyancy-driven cavity at Pr = 0.1
and Ra = 10°(224 x 192 CV)

Fig. 17 Predicted isotherms or flow in a
buoyancy-driven cavity at Pr = 10
and Ra = 10%224 x 192 CV)
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