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Effect of anode change and metal height on flow field of
metal pad in aluminum reduction cells

QI Xrquan, FENG Narxiang, CUI Jian-zhong
(School of M aterials and Metallurgy, Northeastern University, Shenyang 110006, China)

Abstract: The k- €two-equation and SIMPLE calculation methods were adopted to calculate the flow field of 190
kA prebaked anode aluminum reduction cells under ideal condition, anode change (AC), different metal height, bot-
tom ridge and anode spikes. The results show that the flow of metal pad is horizontal, but the flow of ledge is verti-
cal. Under normal cell status, the maximum horizontal flow speed of metal is 11.9 cm/s, the average flow is 3.5
cm/s. While under AC, bottom ridge and anode spikes, circular flow occurs at corresponding locations. The maxi-
mum flow speed of AC increases than that of the normal cell status, and the maximum flow speed of AC is
13.1 cm/s. While there is small ridge on the bottom of cell, the flow of metal increases unobviously. The flow of
metal increases under anode spike, and the maximum flow is 24 cm/s. Lower metal height has little effect on both

flow pattern and flow speed.
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Table 1 Design and process
parameters of 190 kA cell

Design Dimension/ Process
Value
parameter mm parameter
Side channel 350 Temperature  945-960 C
End channel 450 Bath ratio 2.3-2.4
Cavity depth 460 Bath depth 200 =220 mm
Anode size 1450 % 660 Metal depth 180~ 200 mm
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Fig. 1 Horizontal flow distribution of metal pad

under normal cell status
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under normal cell status
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Fig. 4 Horizontal flow distribution of
metal pad under AC
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Fig. 5 Vertical flow distribution of metal
pad under AC
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Fig. 6 Horizontal flow distribution of metal
pad under bottom ridge
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