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Numerical simulation and structure optimization of solid-liquid
two-phase flow field in mechanical stirred zinc leach tank
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Abstract: Based on Fluent software, the solid-liquid two-phase flow field of mechanical stirred zinc leach tank was
simulated with standard k—¢ turbulence model, Eulerian-Eulerian multiphase model and multi-reference flame method of
steady-state flow. The residence time distribution of fluid in the tank was calculated mainly by tracer method. The result
of critical suspended impeller speed was compared with the Zwietering correlation and the feasibility of the model and
method was verified. The influences of some parameters, such as the distances between two impellers, the height of
baffle and the distance of impeller from bottom, on solid concentration distribution and the residence time distribution of
fluid in the tank were studied. The following conclusions are obtained. The increase of the distances between two
impellers within a certain range is helpful for the uniform distribution of solid phase and increases the mean residence
time of fluid, which promotes the mass transfer and diffusion between solid and liquid. The optimal distance is 2D (D is
the diameter of leaktank). Increasing the height of baffle is advantageous to the raise of solid phase. Lowering the
distance of impeller from bottom can decrease the solid deposition at the bottom and increase the mean residence time of
fluid. The appropriate distance is 0.3D.
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Fig. 4 Velocity vector distribution of different distances between impellers at center longitudinal section (Larger vector arrow size

represents higher velocity): (a) S=D; (b) S=1.5D; (¢) S=2D
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Table 2  Average residence time of different distances

between impellers

Distance between impeller D 1.5D 2D

Average residence time/s 1 405 1 406 1428
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Table 3 Average residence time of different height of baffle
Baffle height a 2a 3a

Average residence time/s 1 405 1 407 1 401
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Fig. 7 Solid concentration distribution of different impeller distances from bottom at longitudinal section center: (a) L=0.4D;

(b) L=0.3D; (c) L=0.2D
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Table 4  Average residence time of different impeller

distances from bottom

Impeller distance from bottom  0.4D 0.3D 0.2D

Average residence time/s 1 405 1 441 1338
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