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Fig. 2 Temperature distributions after
heating for 15 h
(a) —Nozzle surface;

(b) —U pper surface of cathode

x1 MEHAD YR
Table 1 Data of thermal physical characteristics of materials

M aterial T hickness/ mm N(Wem~ Lok~ 1) eyl (Jokg™ Lok~ 1) & (kg*m”™ 3)
Semt graphitizing cathode 450 111.27- 0.168( T— 273)+ 9.49% 10™°( T - 273)> 307 1 560
Anode 540 3. 14+ 4.86% 107 %( T'- 273) 836 1 520
Refractory chamotte 150 0.84+ 0.58x 107 (T~ 273) 879+ 230% 107 *( T'- 273) 2 100
NG- 0.8 100 0.22+ 0.426% 10™*( T - 273) 837+ 264x 107 *( T- 273) 800
Heated cover plate 100 0.052+ 0.29x 10" *(T- 273) 836+ 260x 10” *( T= 273) 220
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Fig. 3 Temperature distributions after
heating for 72 h

(a) —Nozzle surface;
(b) —U pper surface of cathode

Bl 4 Fros ik 72 b e e A A A W T A BB R SR
R EE A . B 4(b) 7T L n#a 72 h G, BIRR

LI PRI AT IA B 1 086 K LA I, BANBIH)
TR E AT 950 K PL L, BEEZZ 140 K,
RRBGEE T IR HOm R . B 4(a) 7T, I
LTI IR B AL [ B N R B AE 935 K LA I,
BB A 3 FL A A AR G P R e R

e R

: D: 934.7K
:1203K  F:666.6 K
G:532.5K

Width/m

Length/m

4 I 72 b JE T B B R R THTAR diSE o A
Fig. 4 Temperature distributions after
heating for 72 h

(a) —Cross section of cells;
(b) —Lower surface of cathode
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Numerical simulation of three dimensional temperature field of
gas start-up method for aluminum electrolysis cell

WU Cheng-bo', YIN En-sheng’, ZHANG Li’, LIU Yong-gang’,
ZHANG Binghuai', TANG Qian’
(1. College of Materials Science and Engineering, Chongqing U niversity, Chongqing 400044, China;

2. College of Power Engineering, Chongqing U niversity, Chongqing 400044, China;
3. Guangxi Branch, China Aluminum Ltd., Pingguo 531400, China)

Abstract: Considering the complicate shape and large number of anodes of prebaked cells bottom, the temperature field was numeri-
cally simulated by integral model and coupling method with RNG ¥ € turbulent model, and the radiation field was calculated by dis-
crete transmission method, avoiding the difficulties to integral space. T he results reveal that the gas baking start-up can easily control
the temperature up speed, and the maximum temperature difference of cathode surfaces is up to 100 C. With the start-up method,
the joint and ramming paste of the edge can be fully baked, which meets the requirements of start-up process of aluminum electrolysis

cell.

Kev words: aluminum electrolysis cell: temperature field: numerical simulation: start-up method
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