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Simulation and optimization of thermal field during
coke preheating process in 300 kA aluminum reduction cell

LI Jie, WU Yu-yun, LIU Wei, LAI Yan-qing, WANG Zhi-gang, LIU Jie

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

Abstract: A three-dimensional transient thermo-electric finite element model of 300 kA quarter aluminum reduction cell
was developed to study the thermal field of carbon cathode during the heating-up process by using the same resistivity
coke bed. Many defects such as high difference in temperature in the cathode, non-uniform temperature among the
cathode surface, non-uniform temperature among the cathodes at different positions, the arerage temperature in the end
cathode carbon block 1 to 3 lower than 900 ‘C and too fast heating-up rate during the process were found. In order to
solve this problem, an optimization using increasing resistivity coke bed from the side of the cell to the center to preheat
the cell was carried out. The results show that the temperature difference is decreased by more than 8% at the end cathode
carbon block 1 to 3 and that in the center cathode carbon block 4 to13 more than 30%. The heating-up rate is decreased
by 12% in cathodes. The risk of early failure of the cell lining can be reduced by this optimum scheme.
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Fig.1 1/4 finite element model of 300 kA aluminum reduction cell
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typical cathode blocks
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