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Numerical simulation and test analysis of magnetic field in 500 kA
aluminum electrolyzer
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( a. School of Mechanical and Automotive Engineering; b. Institute of new energy and new energy saving technology,

Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: Using 3D modeling of SolidWorks and 3D simulation software of COMSOL, the numerical
simulation of 500 kA aluminum electrolyzer was carried out. A magnetic field test on 500 kA aluminum
electrolyzer of a manufacturer is carried, and the test results are in good agreement with the simulation results.
The magnetic field distribution of 500 kA aluminum electrolyzer was obtained and optimized, the influences of
the column bus bar and groove bus bar on the molten aluminum layer are reduced by increasing the distance
between the column bus bar and aluminum electrolyzer as well as the distance between the groove bus bar and
aluminum electrolyzer. After the optimization, the magnetic field distribution of the molten aluminum layer
tends to be uniform and stable along the Z-axis direction. The simulation and test provide technical support for

improving the technical conditions of production process.
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Fig. 1 Coordinate diagram of 500 kA aluminum electrolyzer
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Fig.2 Model diagram of aluminum electrolyzer
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Table 1 Parameters of 500 kA aluminum electrolyzer

5253 RER A Hfr 28
1 HL VB kA 500
2 ALK mm 360
3 BRI mm 170
4 PR R R AT mmxmmxmm 1 750x740x370
5 BHAR e A e 48
6 FHB S TCRC ™ 48
7 IR BT mmxmmxmm 3 810x740x510
8 bR ek B 48
9 LGN mmxmmxmm 2030x105x225
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Fig.3 Magnetic field distributions in axis directions
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Fig. 4 Distribution of magnetic field measuring points of 500 kA aluminum electrolyzer
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Table 2 Magnetic field test and simulation results Gs
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a 17 16 40 38 -123 -90
a 19 17 46 43 -84 -79
a3 40 20 25 30 -50 —61
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kR A (A
as -10 -11 -33 36 -110 -89
ag =30 -28 —44 42 -70 —68
a7 15 17 38 37 -50 =50
ag 9 11 -48 48 20 10
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iz 26 23 -41 40 30 31
b 12 13 —44 42 40 45
B 14 15 -52 50 39 28
HHL (B
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Fig. 5 Comparison of magnetic field test value and simulation

value of molten aluminum layer
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Fig. 6 Magnetic field distribution in Z direction after

increasing distance between bus bar and electrolyzer
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