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A Study on Water Model of Influence Factors on Mixing
Time of Liquid in a 210 t RH Unit

Shen Tiantian, Guo Hanjie and Li Ning
( School of Metallurgy and Ecological Engineering, University of Science and Technology, Beijing 100083 )

Abstract A water model of 1 : 4 scale has been established to simulate the liquid flowing in the 210 t RH unit, and
1o study the effect of argon blowing rate (1000 ~ 1400 L/min) , snorkel insertion depth (125 ~ 175 mm) and blowing ar-
gon hole number (4 ~6) on mixing time of liquid. Results show that to define the argon blowing rate needs to comprehen-
sively consider the effect of each factor; it is not available to mix liquid as the snorkel inserts too depth; it is available to get
an ideal mixing time with lesser number of upper argon blowing hole and increasing the number of lower argon blowing hole ;
and the optimum process parameters are argon blowing rate 3. 87 m'/h, snorkel insertion depth 120 mm, upper argon blo-
wing hole number 4 and lower argon blowing hole number 6. The constrained nonlinear optimization question is solved by
matlab tool to calculate and get regression equation minimum value of mixing time- 27. 02 s.

Material Index 210 t RH Unit, Mixing Time, Water Model, Argon Blowing Rate, Snorkel Insertion Depth, Num-
ber of Argon Blowing Hole
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Fig. 1  Schematic of water model experimental device
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Table 1 Test factors and level list
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1 1 000 500 120 0
2 1200 600 150 2([[—E)
3 1 400 700 175 205 FE)
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Table 2 Orthogonal design test schedule
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(Lemin ) (m® -h-) ™ (x2) (x3) (x) i
T1 1 000 3.2 500 125 6 6 83.50
T2 1 000 3.2 600 150 5 5 101.00
T3 1 000 3.2 700 175 4 6 71.08
T4 1200 4.0 500 125 5 5 54.50
TS 1200 4.0 600 150 6 4 78.00
T6 1200 4.0 700 175 6 6 97.00
T7 1 400 5.2 500 125 4 6 59.50
8 1 400 5.2 600 150 6 6 50. 00
T9 1 400 5.2 700 175 6 4 62. 50
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Fig. 2 Effect of argon blowing rate (a), snorkel insertion depth (b), upper argon blowing hole number (c¢) and lower argon blowing

hole number (d) on mixing time of liquid
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Fig.3  Effect of upper and lower argon blowing hole number (a) , snorkel insertion depth
and argon blowing rate (b) on mixing time of liquid
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Fig.4 Effect of argon blowing rate and lower argon blowing hole number (a), upper ar-

gon blowing hole number and argon blowing rate (b) on mixing time of liquid
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Fig.5 Effect of upper argon blowing hole number and snorkel insertion depth (a), snor-

kel insertion depth and lower argon blowing hole number (b) on mixing time of liquid
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Fig.6 Effect of snorkel insertion depth, upper and lower argon blowing hole number (a), argon blowing rate, upper and lower argon
blowing hole number (b) on mixing time of liquid
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Effect of argon blowing rate, snorkel inseriion depth and lower argon blowing hole number (a), argon blowing rate , snorkel in-

sertion depth and upper argon blowing hole number {(b) on mixing time of liquid
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