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Fig.1 Thermal field simulation model of

400 kA aluminum reduction cell
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Fig.2 Simulation results of thermal field

slice of 400 kA aluminum electrolysis
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Fig.3 Flow field simulation model of 400 kA

aluminum reduction cell
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Fig.4 Flow field simulation diagram of 400 kA

aluminum electrolytic aluminum liquid layer
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Table 2 Energy balance of 400 kA aluminum electrolytic cell test cell system of a manufacturer
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Table 3  Flow rate of 400 kA aluminum electrolytic cell measuring point of a manufacturer cm-s ™'
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Fig.7 Flow field test diagram of 400 kA aluminum electrolytic aluminum liquid layer of a manufacturer
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Test analysis and numerical simulation of thermal field and
flow field in aluminum reduction cell
WANG Yi"?, DENG Shengxiang' "

(1. Department of Energy and Power Engineering, School of Mechanical and Automotive Engineering,
Shanghai University of Engineering and Science ,Shanghai 201620 , China;
2. Institute of New Energy and New Energy Saving Technology, Shanghai University of Engineering and Science,
Shanghai 201620, China)

Abstract: With the increasing current intensity, the thermal field and flow field generated by the aluminum
reduction cell are more complex. Based on the COMSOL Multiphysics 3D simulation software, the thermal field
slice model and the flow field full cell model are established. The thermal field and flow field of a 400 kA aluminum
reduction cell of a manufacturer are studied. The accuracy of the simulation and the rationality of the manufacturer’s
design are verified by comparing the test results and simulation results with the field test data. On the basis of
numerical simulation, it is verified that nano materials are added to the side and bottom of the aluminum reduction
cell, and the maximum temperature of the aluminum reduction cell is from 978 °C to 985 °C, which shows that the
aluminum reduction cell has a good thermal insulation effect. The flow field of the aluminum reduction cell with a
height of 260 ~310 mm aluminum liquid layer is studied, and it is found that the aluminum level is relatively stable
within the range of 270 ~280 mm.

Key words: aluminum electrolytic cell; numerical simulation; thermal field test; flow field test; thermal field
distribution ; flow field distribution
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