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Table 1 Parameters of the PBT airfoil impeller

Agitator D/mm D+ T7' t/mm /) 5
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Fig.1 Geometric model of phosphate agin tank
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Fig.2 Configuration of PBT airfoil impeller
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Fig. 3 Velocity vector distribution on axis

cross-section
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Fig.4 Velocity vector distribution

on horizontal cross-section
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Fig. 5 Axis cross-section volume fraction contours

of the solid
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Fig. 6 Horizontal cross-section volume fraction
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Numerical simulation of two phase flow in phosphate aging tank

WEI Hua-zhong'*®, TAO Bao-lin® , SHU An-qing"?, JIN Lian*®
(1. School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China;

2. Wuhan research center of pressure vessel and pipiline safety engineering, Wuhan 430074, China)

Abstract; To establish a possible method for phosphate aging tank solid-liquid mixing process
simulation, and to optimize the solid-liquid mixers, three-dimensional numerical simulation of
phosphate aging tank solid-liquid mixing process was carried out by using computational fluid dynamics
software FLUENT. The Zwietering correlate equation was used to calculate the critical speed of
rotation, The multi-reference frame(MRF) and standard x—eturbulent model were used to describe the
rotational turbulent flow in stirred tank, and the Euler-Euler model was used to analyze the solid-liquid
two-phase flow. Finally, the flow situation and the density distribution of the phosphate aging tank
were simulated, the fluid distribution laws of the liquid and the density characteristics of the solid
particles in vertical and horizontal plains were analyzed. The result of the simulation shows that the
axial flow pattern made by PBT airfoil impeller type agitator is suitable for solid-fluid mixing,

Key words: phosphate; aging tank; numerical simulation; two-phase flow; mixer
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