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Prediction of Gas Entrainment from Free Surfaces in Vessels for FBR Plants
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In order to develop a prediction method of gas entrainment due to a vortex, two sets of experiments and analyses were
conducted. The flow near a free surface goes into a vortex core and forms a down flow with high velocity. Turbulence
effects the shape of the vortex. The down flow in the vortex core effects the transportation of bubbles and the force
balance in the horizontal surface at the throat of the dimple determines the formation of bubbles. The experimental
equation of the gas entrainment in the rotating tank was derived and found to be independent of the Weber number. The
theoretical investigation shows that the radial Reynolds number, the radius and the circulation at the boundary of the core
will effect bubble formation in addition to the conventional nondimensional parameter. A strong shear force should act
on formed bubbles.
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Test apparatus of gas entrainment with rotating cylinder
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Circulation distribution along radius of vortex
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Critical condition of gas entrainment in rotating cylinder
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