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Mathematical Simulation of Flow Field Characteristics of Molten
Steel with Bottom Argon Blowing Process in 180 t Ladle

Yang Yadi, Zhao Jing and Cui Jianzheng
(School of Mechanical Engineering, Shenyang University of Technology , Shenyang 110870)

Abstract In order to enhance the stirring effect of 180 t ladle bottom blowing argon on molten steel in a steel plant,
a mathematical model of bottom blowing argon process is established according to the design parameters of the model. The
flow field characteristics of ladle bottom blowing argon process are mathematically simulated by using CFD software fluet.
Based on theory of fluid mechanics, the effects of center distance 1/3R,1/2R and 2/3R and 300 ~ 1 000 L/min blowing ar-
gon flow rate on the velocity flow field , proportion of “dead zone™ ,as well as mixing time in the ladle are calculated and an-
alyzed. The results indicate that during process of the hottom blowing argon, when the center distance between the permeable
brick and bottom center of the ladle is set as 1/2R and the blowing argon flow rate is 600 L/min, the stirring effect is best

with mixing time 195 s.
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Table 1 Model parameters of ladle
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Fig.1 Schematic diagram of ladle grid structure
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Table 2 Physical parameters of fluid materials
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Fig.2 Schematic diagram of layout of permeable brick
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Table 3 Relationship between blowing argon flow rate and
inlet argon velocity

B/ HILA R A/

(L+min~") (L+min~") (m-+s™")
300 150 1.1591
400 200 1.5455
500 250 1.9318
600 300 2.3182
800 400 3.0909
1000 500 3.8636
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Fig.3 Vector diagrams of velocity flow field in ladle with arrangement of permeable bricks (a) 1/3R,(b) 1/2R and (c¢) 2/3R
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Fig.4 Nephograms of turbulent kinetic energy variation in ladle with arrangement of permeable bricks (a) 1/3R,(b) 1/2R and (c)
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Table 4 Calculation results of horizontal velocity on the
surface of molten steel
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Fig.6 Effect of blowing argon flow rates on horizontal velocity
at surface of molten steel

400

300 200 500 600 800 1000
B E/(L - min™)
BT Wt X 4 R T ek ] B el

Fig.7 Effect of blowing argon flow rates on mixing time of mol-
ten steel
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Fig.8 Simulated calculated curves of mixing time of molten
steel in 210 t ladle with different blowing argon flow rates
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