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Numerical Study of Buoyant Flow Using Different Cell Shapes by OpenFOAM
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In this research we discussed influence by cell shapes of numerical mesh for buoyant flows. Numerical simulations of
buoyant jet were analyzed using hexahedral mesh and tetrahedral mesh by open source CFD code ” OpenFOAM”.
Symmetry of jet using tetrahedral mesh collapsed more rapidly than that by hexahedral mesh. We modified the
existing solver in OpenFOAM in order to reduce the influence by non-orthogonality of mesh. The influence by
non-orthogonality of mesh can be reduced by modification of pressure equation so as not to include the Laplacian

term of density.
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Fig. 1: Schematics of geometry for thermal jet
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Tab. 1: Characteristics of mesh

mesh type number of  non-orthogonality
cells max ave
245k
hexahedral mesh (350x700) 0.0 0.0
tetrahedral mesh 545k 12.8 3.0
980k
fine hexahedral mesh (700x1400) 0.0 0.0
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Fig. 2: Temperature field using fine hexahedral mesh
(980k cells) without non-orthogonality correction
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Fig. 3: Temperature field using hexahedral mesh (245k Fig. 4: Temperature field using tetrahedral mesh with-
cells) without non-orthogonality correction out non-orthogonality correction
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Fig. 5: Temperature field using tetrahedral mesh with Fig. 6: Temperature field using tetrahedral mesh by
non-orthogonality correction modified solver without non-orthogonality correction
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Fig. 7: Temperature field using hexahedral mesh
(245k cells)by modified low Mach number approxima-
tion solver

Fig. 8: Temperature field using tetrahedral mesh by
modified low Mach number approximation solver
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