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Table 1 Relative parameters of
240kA prebaked cell

Parameter Value of parameter

150 % 66 x 55

Anode dimension / cm

Stud dimension/ cm

14 14 x 28(4)

Depth of stud/ em 12

Distance between studs/ cm 32
Number of anodes 32

Current/ kA 240

Depth of anode immersed in electrolyte/ cm 17.5
Temperature of electrolyte/ 'C 955
Temperature of atmosphere/ C 342
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Table 2 Effects of anode dimension on

anode potential drop, heat input and heat loss

Item

Anode length/ em Anode width/ em Anode height/ cm

14001450 15201550 55 60 62 68 45 50 60

Anode

potential
drop/ mV

Heat input

295 292 290 290 313 301 297 2838 253 271 310

3089 3 154 325432952927 30433099 3293 3562 3367 3 132

/W

Heat loss

3057 3122 3247 3307 3 168 3 157 3 168 3 237 3 467 3 314 3 148

/W
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Table 3 Effects of stud dimension on anode

potential drop, heat input and heat loss
Depth of stud

Distance between studs Diameter of stud

/ em / am / em
Item

0 11 13 30 31 33 3% 13 15 16

Anode
potential 311 300 282 297 204 288 285 302 281 272

drop/ mV
Hea;\;;‘p“l 335832783 176 3242 3235 3212 3201 3271 3182 3 138

Heat loss
W 329532493173 3272 3236 3189 3182 3255 3174 3148
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section after optimization
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Numerical simulation of prebaked anode
current and temperature fields of aluminum reduction cell

LI Jie', CHENG Ying jun', ZHOU Nar jun®, JIANG Changwei’
(1. School of Metallureical Science and Eneineerine. Central South University.
Changsha 410083, China;

2. Institute of Simulation and Optimization of Pyro-installation, Central South University,

Changsha 410083, China)

Abstract: According to Fourier’ s law and Kirchhoff’ s law, a mathematical model of prebaked anode current and temperature fields of alu-

minum reduction cell was built. The finite difference equations was deduced using three dimensional control volume method. With reasonable

assumption of boundary conditions, the equations were solved with C language programming, therefore, the anode couple current and tempera-

ture distribution and energy balance status were gained. The results provide foundations for seeking optimum anode and iron claw sizes which

have minimum potential drop and minimum energy loss.

Key words: -electrolysis cell; prebaked anode; numerical simulation
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