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Fig. 2 Schematic diagram of first compartment structure(a) and meshing of computational region(b)
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Table 1 Physical parameters of gas-liquid two-phase in stirred tank

Specific heat capacity/ Thermal conductivity/

Phase Density/(kg:m™ Viscosity/(kg'm™-s™!
y/(kg'm™) y/(kg ) (kg K (Wem K
Liquid 1350 0.01 3525 0.584
Gas 4.89 2.4675%107° 1006.43 0.02644
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Table 2 Mesh independence test

Mesh number/10* Average gas holdup/%
100 1.496
140 1.673
180 1.903
220 1.966
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Numerical simulation of gas-liquid heat and mass transfer in
pressurized leaching stirred tank

LIU Liu', CHEN Zhi-bin', YAN Hong-jie', TAN Zhi-kai', ZHANG Deng-kai’>, ZHOU Ping'

(1. School of Energy Science and Engineering, Central South University, Changsha 410083, China;
2. Danxia Smelter, Shenzhen Zhongjin Lingnan Non-ferrous Metal Company Limited, Shaoguan 512325, China)

Abstract: In order to explore the flow field and the temperature distribution in the pressurized leaching stirred
tank, the SST k- turbulence model, Euler-Euler multiphase flow model and multiple reference frame method
were used to construct the mathematical model of the fluid flow, heat and mass transfer in the stirred tank. In the
model, the gas-liquid flow, mass transfer and heat transfer were coupled while the chemical reaction was not
considered. The gas-liquid flow field and the temperature distribution in the tank were analyzed. The results show
that two main circulation areas are formed in the tank, and the "cavitation" occurs behind the blade. Obvious
stratification and local high temperature regions are observed near the tank wall. The flow field and temperature
distribution in the tank are considerably influenced by the baffle near the wall. The distribution of the flow field
near the baffle is more chaotic while that of the temperature is more uniform.

Key words: pressure leaching; stirred tank; flow field; temperature field; heat-mass transfer
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