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Fig.1 Simplified model of oxygen bottom blown furnace
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Fig. 2 Three layouts of oxygen lances positions of oxygen bottom blown furnace: (a) Central opposite side( I ); (b) Central same

side(I); (¢) Non-central same side(II)
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Table 1 Property parameters of melt and gas in smelting furnace

Density/
(kg'm™)

Cy

Material (ke K

Viscosity/
(Pa-S)

Surface tension/ Thermal conductivity/
(N'-m™) (W-m™-K"y

4600
1.225

628
952

Matte
Gas

0.004
1.9%X107°

0.33 3
0.0245

Phase
distribution
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Fig.3 Gas-liquid phase distribution of X axis section in three layouts of oxygen lances positions: (a) ( [ ) way; (b) (II)) way; (c) (II)

way
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Fig. 4 Gas-liquid phase distribution in Z axis sections in three layouts of oxygen lances positions: (a) ( 1 ) way; (b) (1I) way; (c)

(IIT) way
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Fig. 5 Vector diagrams of oxygen lance sections in three layouts of oxygen lances positions: (al), (a2) (1) way; (bl), (b2) (II)

way; (c1), (c2) (III) way
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Fig. 9 Distribution of velocity field in X axis sections in three layouts of oxygen lances positions (#=5.0 s; X;=—0.85 m, X,=0 m,
X3=0.85 m): (al), (a2), (a3) (I ) way; (bl), (b2), (b3) (I ) way; (c1), (c2), (c3) (III) way
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Fig. 10 Distribution of velocity field in Y axis sections in three layouts of oxygen lances positions (=5.0 s; Y1=—1.1 m, ¥,=—0.45 m,
¥3=0.35 m): (al), (a2), (a3) ([ ) way; (b1), (b2), (b3) (II) way; (c1), (c2), (c3) (III) way
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Layout optimization of oxygen lances of
oxygen bottom blown furnace

GUO Xue-yi"2, YAN Shu-yang"? WANG Qin-meng"*?, TIAN Qing-hua'-?

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Cleaner Metallurgical Engineering Research Center, Nonferrous Metal Industry of China, Changsha 410083, China;
3. School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: During oxygen bottom blown smelting process, a reasonable oxygen lance layout is an important factor to
obtain a better smelting effect. Three oxygen lance layouts of oxygen bottom blown furnace such as the central opposite
side (1), central same side (II) and non-central same side (IlI) were simulated. The influences of (1), (II) and (III)
ways on the gas-liquid phase distribution, melt splash height, gas volume fraction, bath velocity field and the streamline
distribution of furnace were researched, respectively. The results show that, comparing with ( [ ) and (1) ways, the melt
splash height is lower and the bath fluctuates most smoothly in the (III) way. Besides, the gas volume fraction of the bath
in the (III) way is the highest and the dust rate is low. The (II[) way is a suitable oxygen lance layout for oxygen bottom
blown smelting process and has a positive effect for solving the melt splashing, furnace body erosion and high dust rate
problems.

Key words: oxygen bottom blown smelting; oxygen lance layout; numerical simulation; gas volume fraction; streamline

distribution
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