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Table 1 The related processing parameters of aluminum reduction cells
Current Current Electrolyte Aluminum Electrolyte depth Aluminum Anode cathode Current
(KA) density (A/m?)  temperature ('C)  temperature (‘C) (cm) depth (cm) distance (cm) efficiency (%)
156.0 8150 957 956 25.1 19.6 4.14 89
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Table 2 The related structure parameters of aluminum reduction cells

Anode dimension (mm) Anode number  Width of big side (mm)

Width of small side (mm)

Width of central channel (mm) Width of anode gap (mm)

1450x660x550 10x2 400

450 250 40

R 3 MESH

Table 3 Physical parameters of materials

Density of electrolyte (kg/m®) Density of anode gas (kg/m°)

Viscosity of electrolyte (Pa's) Viscosity of anode gas (Pa-s)

2100 0.398 3.15%x10°° 5.055x107°
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between anode and cathode (half anode cathode distance
above the bottom of anode and maximum force 67.0 N/m?)
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Fig.3 Flow field of electrolyte in the horizontal direction between
anode and cathode (half anode cathode distance above the
bottom of anode, maximum velocity 0.249 m/s and average
velocity 0.084 m/s)
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the 4th and the 5th anodes, maximum velocity 0.74 m/s and
average velocity 0.199 m/s)
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anode and cathode (half anode cathode distance above
the bottom of anode, maximum velocity 0.717 m/s and
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Fig.11 Flow fields of electrolyte in big side and small side
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Numerical Simulation of Electrolyte Flow in Aluminum Reduction Cells

XIA Xiao-xia*?>, WANG zhi-qi*?, ZHOU Nai-jun?

(1. Institute of Mechanical Engineering, Xiangtan University, Xiangtan, Hunan 411105, China;

2. School of Energy Science and Engineering, Central South University, Changsha, Hunan 410083, China)

Abstract: Physical and numerical models of the electrolyte flow in aluminum reduction cells were established by means of appropriate
simplification. Based on the commercial CFD software, the electrolyte flow was numerically simulated in three cases, i.e., the flow
induced by electromagnetic force, the flow driven by anode gas, and the flow driven simultaneously by the above two forces, respectively.
The results indicate that the electrolyte flow induced by electromagnetic force produces a large eddy pattern predominately in the
horizontal direction. The electrolyte flow driven by anode gas is a local circulation around each anode. The electrolyte flow driven by the
combination of the above two forces is similar to the sole anode gas driven case, which indicates that the electrolyte flow field is mainly

determined by the anode gas.

Key words: aluminum reduction cells; electrolyte flow; electromagnetic force; anode gas; numerical simulation



