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Fig. 2 Distribution of horizontal
electro-magnetic force of electrolyte layer in

230 kA reduction cell
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Fig. 3 Distribution of horizontal
electro-magnetic force of aluminum liquid in

230 kA reduction cell
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Fig. 4 Calculated horizontal flow velocities of

electrolyte layer in 230 kA reduction cell
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Fig. 5 Calculated horizontal flow velocities of
aluminum liquid in 230 kA reduction cell
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Fig. 6 Calculated distortion profile of
aluminum liquid surface in

230 kA reduction cell
(Cpax= 1.1 cm, & = — 2.16 cm)
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Fig. 7 Measured distortion profile of aluminum

liquid surface in 230 kA reduction cell (I & <2 cm)
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Computation of flow field of electrolyte-aluminium liquid and

surface distortion of aluminum liquid in reduction cell
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(1. Department of Mechanics, Huazhong U niversity of Science & Technology, Wuhan 430074, China;

2. Guiyang Aluminum-M agnesium Design and Research Institute, Guiyang 550004, China)

Abstract: Using finite element method and k- € turbulence model, liquid flows and surface distortion of aluminum liquid in a reduc-

tion cell are calculated based on three-dimensional Reynolds averaged Navier-Stokes equation. T he calculation is carried out on ANSYS

platform. In general, the vertical flow on interface of two liquid layers is much weaker than the horizontal flows drived by electro-

magnetic forces. Flow fields of molten electrolyte and aluminum liquid are solved separately. T he surface distortion of aluminum liquid

is calculated from the pressure difference on the liquid interface based on pressure continuous condition. Numerical example of 230 kA

reduction cell is presented. The numerical results indicate that the horizontal flows approximately consist of two vortices. The surface

rises up in central area of one vortex, the surface sets down in central area of another vortex. The flow velocity increases outwards

from vortex center. The flow velocity reaches maximum at close to cell wall and rapidly decreases to zero. The order of magnitude of

flow velocity computed and the interface distortion profile computed are in agreement with measured data of 230 kA reduction cell that

has been operated for five months.
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