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Simulation and analysis of magnetic fields and flow fields of
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Abstract: Numerical simulations was conducted based on the commercial finite element method software package
ANSYS to study the influences of electromagnetic field and electromagnetic force distribution on flow fields and
fluctuations of the molten metal in a 75 kA drained cell. The results show that, the distribution of magnetic field and
electromagnetic force in the aluminum film on the cathode slope are in symmetry to the long axis of the cell, especially
the magnetic force is in the same direction as the gravity force, which is in favor of the aluminum discharging from the
cathode slope. The highest fluctuation of aluminum pad surface in the accumulation sump is 0.021 m, which still remains
within the safe range, and will not cause interpolar short circuit, so a normal operation process could be maintained with
the same bus bar configuration as the current 75 kA aluminum reduction cells.
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Fig.1 Meshed model of magnetic field and electromagnetic

force simulation
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Fig.2 Distribution of magnetic field in metal pad: (a) X magnetic field; (b) y magnetic field; (c) z magnetic field; (d) Total magnetic

field (Unit: 10 T)
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Fig.3 Distribution of magnetic force in metal pad: (a) X magnetic force; (b) y magnetic force; (c) z magnetic force; (d) Total

magnetic force (Unit: 10°N)
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Fig.4 Velocity vector distribution of metal pad (Unit: m/s)
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Fig.5 Fluctuation of metal pad in aluminum accumulation

sump (Unit: m)
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