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A Study on Water Modeling of Gas Curtain in a Four-Strand Tundish

Tang Haiyan, Li Jingshe, Yu Man, Bao Yanping and Jiang Jing
(School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 )

Abstract Water modeling test for a 25 t four-strand tundish with bottom blowing gas has been carried out by using
porous plug with different performance parameters and combined with RTD curves and standard deviation analysis to study
the effect of porous plug area (210 ~ 105 mm x 56 ~28 mm) , 4 gas blowing location and gas rate (60 ~ 120 L/h) on char-
acteristics of fluid flow in tundish and compare with that without bottom blowing gas. Results show that with using bottom
blowing gas, the flow characteristics of liquid steel in tundish are improved to balance the residence time of liquid steel at
different outlet, prolong the peak concentration time and reduce the dead volume fraction. Gas blowing location near baffle,
using smaller gas flow rate and smaller area of porous plug are available to improve the characteristics of fluid flow field of

present tundish.
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Table 1 Main process parameters of model and original
prototype of tundish
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B1 A~].EEHEEREFR,SFER/(n’ -h') ,BEFERT/mm:A-0. 18,210 x56; B-0. 12, 210 x56; C-0.09, 210 x56; D-
0.09, 210 x56; E-0.09, 105 x56; F-0.06, 105 x56; G-0.12, 210 x56; H-0. 12, 105 x56; I- 0. 12, 105 x56; J- 0. 12, 210 x28; K:
AR E o E L

Fig. 1 A ~]J: scheme of tundish with baffle and blowing gas, gas flow rate /( m’ - h™'), size of porous plug /mm: A-0. 18, 210 x56;

B-0.12, 210 x56; C-0.09, 210 x56; D-0.09, 210 x56; E-0.09, 105 x56; F-0.06, 105 x56; G-0.12, 210 x56; H-0. 12, 105 x56; 1-0. 12,
105 x56; J-0.12, 210 x28; K: original tundish without gas blowing
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Table 2 Characteristics of fluid flow field in water model
test
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A 42 412 658 747 12.0
B 36 377 681 747 8.9
C 38 305 679 747 9.1
D 41 351 685 747 8.3
E 58 360 684 747 8.5
F 59 373 677 747 9.4
G 42 448 713 747 4.8
H 61 446 710 747 5.0
1 54 422 726 747 2.9
I 52 402 709 747 5.2
FARK 62 275 665 747 11.0
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Table 3 Analyzing results of standard deviation

FE S 8,7 v, Ve Vy R, R4
A 7.071 26.16 0.0562 0.8238 0.120 0.468 6.865
B 5.657 6.36 0.0482 0.8628 0.089 0.542 9.6%4
C 4,950 18.38 0.0502 0.8588 0.091 0.552 9.437
D 5.657 31.11 0.0549 0.8621 0.083 0.661 10.390
E 1.414 28.99 0.0776 0.8374 0.085 0.913 9.852
F 4.59% 0.35 0.0793 0.8267 0.04 0.844 8.795
G 8.132 30.05 0.0566 0.8954 0.048 1.179 18.650
H 1.768 15.56 0.0813 0.8687 0.050 1.626 17.370
1 1.414 9.19 0.0716 0.894 0.029 2.469 31.010

J 0.707 10.61 0.0689 0.8791 0.052 1.325 16.910
JREIK 2.828 16.97 0.0830 0.8070 0.110 0.755 7.336
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