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Simulation Study on Optimizing Flow Control Device of a 17 t
Double-flow Tundish Based on Temperature Field

Han Dong, Ai Xingang,Li Shengli,Zeng Hongbo and Wang Yue
(School of Material and Metallurgy, Liaoning University of Science and Technology, Anshan 114051)

Abstract The tundish flow control device affects the flow state of molten steel in the tundish and the uniformity of
molten steel temperature, which determines whether the molten steel can be cast steadily with high quality. Based on the
prototype of a 17 1 double-flow tundish in a steel plant, the model is established with the ratio of 1:2 to the actual tundish.
Through orthogonal water simulation experiment and mathematical simulation of temperature field, the optimal combination
of tundish flow control devices under the consideration of temperature is obtained as follows: the distance between weir and
bottom of the tundish is 260 mm, the height of the dam is 360 mm, the distance between weir and nozzle is 580 mm, and
the distance between dam and nozzle is 1 170 mm.
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Fig.1 Schematics drawing of simulated test device
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Fig.2 Mesh dividing schematics of test device
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Table 1 Establishment of mathematical-simulated parame-
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Table 3 Average residence time and dead zone ratio
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mE Bl
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HH/ (kg s m?) 7 000
Wi/ (kg * (m-s) '] 0.005 3
BREWMER/[W- - (m-K)'] H13;28.8/P91:30

W) /[T - (kg K) ']

H13.590/P91 .880

PRk ZEK 1.197 x10-4
AHHEZ/mm 90
AO4ME/mm ®180
AJK O 52/ mm @200
HK 0 H%E/mm D50
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Table 2 Level table of orthogonal experimental factors
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L,/mm Ly/mm H,/mm H,/mm
1 605 350 105 130
2 585 330 130 110
3 565 310 155 90
4 545 290 180 70
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n < [
)/ -
T
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Fig.3 Explanation of factors in test

F& L/ L/ Hy/ RSEERE, FER A/
mm mm mm s %
1 605 350 105 601.21 12.87
2 605 330 130 578.00 16.23
3 605 310 155 543.01 21.02
4 605 290 180 607.17 12.04
5 585 350 130 596.51 13.55
6 585 330 105 569.24 17.50
7 585 310 180 630.28 8.65
8 585 290 155 642.27 6.92
9 565 350 155 593.77 13.95
10 565 330 180 637.42 7.62
11 565 310 105 553.57 19.77
12 565 290 130 632.68 8.31
13 545 350 180 604.12 12.45
14 545 330 155 645.52 6.45
15 545 310 130 557.94 19.14
16 545 290 105 573.92 16. 82
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Table 4 Range analysis table

HE Ly/mm L,/mm H,/mm H,/mm
K, 582.35 598.90 574. 49 627.42
K; 609. 58 607. 55 591.28 594. 49
K, 604. 36 571.20 606. 14 587.715
K, 595. 38 614.01 619.75 582.03
R 27.23 42.81 45.26 45.39
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Fig.4 RTD curve comparison
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Table 5 Comparison of experimental results
SN H FiyEEatE AR

fggggfﬁfmﬂ%ﬁ% WiINT 4.45% WHT4.15%

Eﬁﬁ%@iﬂ%ﬁﬁég% WINT 3.92% W7 3.68%
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Temporature 1680 1685 1690 1695 1700 1705 1710 1715 1720 1725 1730 1735 1740 1745 1750 1755 1760 1765 1770
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Fig.5 Temperature field analysis of three structures at same
drawing speed
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Fig.6 Temperature field of molten steel surface at same draw-
ing speed
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Fig. 7 Analysis of Temperature Difference at same speed of
drawing speed
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