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Influence of flow control devices on the flow field of a double-strand slab
tundish based on numerical simulation and water modeling

YANG Zeyu, YANG Jian', ZHAO Yuhang, LI Yuntong

(State Key Laboratory of Advanced Special Steel, School of Materials Science and Engineering, Shanghai University,
Shanghai 200444, China)

Abstract: In order to study the influence of flow control devices on the molten steel flow field in a 78
ton large double strand symmetrical tundish in a certain steel plant, a combined method of numerical
simulation and water modeling was adopted to investigate the effects of changes in different flow con-
trol devices. The 1:1 modeling of the prototype tundish under the Euler-Euler framework was estab-
lished to study the influence of the presence or absence of dam holes, the distance between dam and
ladle shroud, the distance between weir and ladle shroud, the height of turbulence inhibitor, the distance
between weir and bottom of tundish and the height of dam on the molten steel flow field in the double
strand tundish. The results show that with increasing the height of turbulence inhibitor, and decreasing
the distance between weir and the bottom of tundish, the average residence times of molten steel in tun-
dish increase obviously, and the volume fractions of dead zone decrease significantly. In addition, the
dam without holes can effectively inhibit the development of short-circuit flow, extend the flow dis-
tance of the molten steel and increase the average residence time. When the distance between the dam
and the ladle shroud is increased, the average residence time first increases and then decreases. With in-
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creasing the distance between weir and ladle shroud, the short-circuit flow to steel outlet through dam
holes is developed, and the average residence time decreases.

Key words: tundish, numerical simulation, flow control devices, flow field tracer, average residence time
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Fig.1 Two-strand symmetrical tundish
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Table 1 Main parameters of the industrial tundish

U T T 0 R A

i} 3 34,71 3
*/\/m (m h ) (kgm ) J:E/OC (mz_sfl) % 108/(1’1'12'871)

11.33 54.464 7020 1520 00912 1.1
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Table 2 Experimental plan of tundish numerical simula-

tion
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Fig. 3 Effect of dam without holes on the distribution of
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Table 3 Effect of dam holes on the flow field parameters
in the tundish
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Fig. 5 Effect of the distance between the dam and ladle
shroud on the distribution of tracer in the tundish.
The distance between the dam and ladle shroud is 1
800 mm
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on the distribution of tracer in the tundish. The dis-
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Table 4 Effect of the distance between the dam and ladle
shroud on the flow field parameters in the tundish

KD TFRER  RAKER EEXER JEXER

WRIBE/mm Al 53 EU% 8% 8%
16315 694.3 27.44 5451 18.13
1800 718.6 31.3 53.44 15.23
2000 706.7 29.68 54.13 16.66
2200 687.5 27.72 53.35 18.93
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Fig. 9 Effect of the distance between the weir and ladle shroud
on the distribution of tracer in the tundish. The dis-
tance between the weir and ladle shroud is 900 mm
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Fig. 11 Effect of the distance between the weir and ladle
shroud on the distribution of tracer and velocity in
the tundish at 1 000 s
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Table 5 Effect of the distance between the weir and ladle
shroud on the flow field parameters in the tundish
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1 400 686.0 20.9 59.75 19.1
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Fig. 12 Effect of the height of the turbulence inhibitor on
the distribution of tracer in the tundish
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Fig. 13 Effect of the height of the turbulence inhibitor, the
distance between the weir and the tundish bottom,
and the height of the dam on the distribution of
tracer and velocity in the tundish at 1 000 s
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Table 6 Effect of the height of the turbulence inhibitor,
the distance between the weir and the tundish
bottom, and the height of the dam on the RTD
curves in the tundish

i TFHEE IRARME JEEXER XA
7~ A A)/s % % 5%
1 694.3 27.44 54.51 18.13
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