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Numerical simulation of oilwater two-phase flow free surface vortex
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Abstract: When oil and water are stratified, the free surface vortex can recover the surface oil. In
this paper, the respective flow rules of water and oil were investigated, and Fluent software was
used to simulate the flow. The structure and evolution process of free surface vortex were
obtained by using the fluid volume (VOF) model to solve the interface of oil and water. The p
hase distribution of oil and water is obtained in the process of vortex from the free liquid level to
the steady state. The radius of the vortex core, the maximum tangential velocity at the radius of
the vortex core, the radial velocity and axial velocity of the section inside the vortex core, and the
variation law of the oil phase holdup at the bottom outlet with time are also obtained. The study
reveals that free surface vortex has the property of recovering surface light fluid, which provides
a reference for engineering to use the property of free surface vortex for recovering oil slick.

Key words: Numerical simulation; Free surface vortex; Two-phase flow; Velocity components.
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