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Numerical smulation and optimization of busbar configuration in large aluminum
electrolysiscell

LI Mao, ZHOU Jie-min

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

Abstract: Using commercial package ANSY S and custom code, the parametrical mathematic model of busbar configuration in the
500 kA aluminum electrolysis cell was proposed, and the busbar configuration along with the physical fields was studied and
optimized based on the MHD (magnetohydrodynamic) stability criteria with genetic algorithm. The results show that the cell with
optimized asymmetrical busbar configuration has better performance in the distribution of physical fields and MHD stability; the
current carried by the cathode busbars along A sideis at ratio of 67:5:0:2:4:, while dlong B sideis a ratio of 3:4:8:5:4; the
maximum of B, in the mid metal is 38.7 Gs and the average velocity of metal is 0.148 m/s. The approach combined with genetic

algorithm and stability evaluation criterion can effectively achieve an optimal design of busbar configuration and multi-physical fields.
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