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Numerical Simulation Study on Gas-liquid Circulating Flow
at Different Side—injecting Conditions in RH Refining System

Yuan Jiandu, Feng Lianghua, Guo Bingjun, Wang Shuo, Shui Xichen
(School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: By establishing three-dimensional physical and mathematical model of gas-liquid flow in 180 t RH including
vacuum chamber, immersion tube and ladle , using VOF two-phase flow model and FLUENT software numerical simula-
tion , the influence of side-blown argon nozzle arrangement and gas flow rate on gas-liquid two-phase circulation flow in
RH is studied. The effects of jet flow rate and upper and lower spacing on the void fraction of the outlet section of the riser,
the outlet velocity of the riser and the downcomer and the circulating flow rate are analyzed as the jet holes arranging in a
single layer and in a double-layer staggered arrangement. The results show that argon rises along the wall in the upward
tube and carries the molten steel upward. The gas content in the cross section of the tube increases gradually along the di-
rection of movement, and the gas content reaches the maximum at the outlet section. The smaller the void fraction of the
outlet section of the riser is, the larger the central velocity of the outlet section of the riser and the outlet section of the
downcomer is, the larger the circulating flow is, and the shorter the mixing time is. The double-layer arrangement of the
jet pipe, reducing the spacing and increasing the blowing volume are beneficial to the improvement of the circulating flow
rate and the shortening of the mixing time.
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Fig. 1 Schematic diagram of injection nozzle layout
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Fig. 4 Argon phase movement and distribution in up-leg tube

P15 g RH 8423 AN [ 78I £ 5 ) 948 3 2
KiK. GE AN IAER LA TR TS &
ZEATHY BRI N R I s S AN A
EIMEREA RS, TR SRR, LT
T LA B R AL A K LS N iR O, Y
B B B L TREERAMNE, Z )5 MRkt LT



544 5

(a) (b)

5 S [l 7 5 0 B R e ] - (o) TR 5 IR, () A=A T , (o) B-B AT, (d) C-C AT, (e) DD AT

Fig. 5 Velocity vector diagram of steel liquid at different section locations : (a) Schematic diagram of section location, (b) A-A
section, (¢) B=B section, (d) C—C section, (e) D=D section
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Fig. 6 Comparison of gas content at different position of up—leg tube
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Fig. 7 Flow field diagram of longitudinal section of the up-leg tube
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