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Effect of Nozzle Type of Oxygen Lance on Bubble Morphology

and Mixing Condition in Bottom Blown Furnace

WANG Hui', TAN Qiu-sheng', SU Fu-yong®

(1. Equipment Department, Qingdao Special Steel Co. , Ltd., Qingdao 266409, Shandong, China;

2. School of Energy and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Four different nozzle structures of oxygen lance were studied by cold state experiment. Bubble

morphology of different nozzle was obtained by high-speed camera, and mixing state of fluid in furnace

under different nozzle was measured by conductivity method. The experimental results show that with the

same gas flow rate, shape of bubbles in furnace is very similar with different gas nozzles. When nozzle with

the most complex structure is used, mixing state in furnace is the best, and mixing effect of nozzle with

the simplest structure is the worst. The minimum response time rises by about 11% and mixing time rises

by 4. 7% compared with the most complex nozzle.
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Prototype and model structure
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Fig. 2 Four structure of nozzles
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Table 1 Parameters of prototype and model

# i iRes BLf JE AR

P iR py L B A D m 3. 88 1.293
B R L m 20. 74 0. 40
YEW /K )Z B H m 1. 545 0.515
XN l m 0. 968 0. 20

A AN E AR T AR 350. 03 35. 60

ARNEREB O/ S mm? 473.16 50. 26

AR AN R AR Vou m®/h 324.72 7.25
AN B AR T Via m®/h 202.78 4.84
S AN AR I Vout m/s 317.27 63. 75
S A SR Vin m/s 139. 63 30. 01
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Fig. 3 Image acquisition system
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Fig. 4 Images of conductivity meter (a)

and conductivity probe (b)
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Fig. 5 Bubble morphologyies of scheme No. 1 under different moment
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Fig. 6 Conductivity curves of four schemes
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Table 2 Results of conductivity test
P /N SO 1 6] /s WA 1 [ /s TRAIHFIE /s
K -2 Clae A X i 2 HR 85 Che R AR i 22 TR ST £ Che AR X i 22
5 10 28
ESD 6 5. 67 12 10. 67 28 28
6 10 28
6 11 29
6. 00 11. 00 28. 33
Jra 2 6 S w00 11 N y 28 %
6 (+5.82%) 1 (+3.09%) 28 (+1.18%)
7 12 29
6.33 11.33 28. 33
V! 6 11 28
(+11.64%) (+6.19%) (+1.18%)
6 11 28
6 12 29
6.33 11. 67 29. 33
E X! 7 12 30
(+11.64%) (+9.37%) (+4.75%)
6 11 29
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