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Axisymmetric simulation of flow around a spherical bubble
and proposal of velocity boundary layer profile
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Various numerical, experimental and analytical work for bubble motion show that the wake which is generated by
vorticity evacuated to the rear part of bubble affect bubble motion. Since the vorticity is generated on the bubble surface
which is curved shear free surface, the numerical accuracy of velocity field on bubble boundary layer has important role
in the flow field. We calculated axisymmetric flow around a spherical bubble using the vorticity-stream function
formulation. It is shown that vorticity gradient on the bubble surface greatly affects the drag coefficient and also affects
the tangential velocity at the bubble side unrelated to the drag coefficient. After guaranteeing numerical accuracy, we
compared velocity distribution on the boundary layer obtained from the numerical calculation with that of previous study.
The numerical results have larger perturbation velocity than the previous study results.
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Fig. 1 Computational coordinate system.
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Fig. 2 Partial view with boundary conditions.
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Fig. 3 Drag coefficient as a computational region (Re = 50).
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Fig. 4 Drag coefficient as a grid thickness (Re = 1000).
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Fig. 5 Dynamic pressure on bubble surface (Re = 1000).
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Fig. 6 Tangential velocity on bubble surface (Re = 1000).
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Fig. 7 Drag coefficient as order accuracy (Re = 1000).
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Fig. 8 Tangential velocity distribution (Re = 100, 6 =1/2).
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Fig. 9 Tangential velocity distribution (Re = 1000, 0 = 1/2).
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