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MHD calculation for aluminium electrolysis based on
nonlinear shallow water model

XU Yu-jie, LI Jie, ZHANG Hong-liang, LAI Yan-qing

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: A nonlinear magnetohydrodynamic (MHD) shallow water model was established, based on the characteristic
of both the fluid system and the distribution of electromagnetic field in cell. Using the model, a transient numerical study
on the melts flow field and the metal-bath interface wave in a 300 kA cell was carried out. Furthermore, the influence of
both anode-cathode distance (ACD) and vertical magnetic field in the metal on the MHD stability was analyzed by
dynamic computation. The results show that the interface wave tends to be unstable from a stable state with ACD

decreasing, and the MHD stability can be improved markedly by reducing the vertical magnetic flux density in the metal

layer.
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Fig.1 Current and magnetic perturbations in cell
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