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A method for characterizing the flow fluid in a multi-strand tundish
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ABSTRACT The residence time distribution ( RTD) obtained from a pulse tracer experiment is always used for characterizing the
flow fluid in tundishes. However it is not suit to multi-strand or asymmetric tundishes because of negative volume or deviations calcu—
lated by the typical combined model using the RTD. In this paper the accumulated residence time distribution ( F curve) obtained
from a step tracer experiment is applied to dead volume and plug volume calculations. This method is appropriate for single-strand
tundishes and multi-strand tundishes. In this way a 7-strand tundish in a steel plant is studied for optimizing its flow control devices.

In the end the dead volume decreases and the distribution of molten steel among the strands tends to uniform which benefits the slab
quality and production process.
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Fig.1 Various ways of studying flow patterns in vessels
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Fig.2 Mixed mode of the melt flow in a tundish: (a) distribution of liquid steel at time t<<0; (b) distribution of steel liquid and tracers at time ¢

>0. Hollow triangles indicate liquid steel distribution at time ¢ =0 and solid triangles represent the tracer distribution
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Fig.3 Typical accumulated residence time distribution F-eurve for
the flow fluid in a tundish
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Fig.4 7-strand tundish of a steel company ( unit: mm)
1
Table 1 Experimental parameters for the prototype and the model
/mm /(m3eh~") /mm /mm
800 3.267 1250 80
400 0.5775 625 40
5 ( i mm)

Fig.5 Experimental system ( unit: mm)
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Fig.6 Old (a) and new (b) slag dams ( unit: mm)
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Scales of the flow control devices ( corresponding the proto—

Table 2

type)

/mm /(°) /mm
1 120 20 175
2 120 20 200
3 120 15 150
4 120 20 150
5 120 25 150
6 100 25 150
7 90 25 150
8 80 25 150
3
7 1
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Fig.7 Accumulated residence time distribution ( 1—4 strands) F-

curve of Experiment 1*

N 6.4% 6.9%
86.7%.
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Fig.8 Accumulated residence time distribution ( 1—4 strands) F-
curve of Experiment 6%
3
Table 3  Results of the experiments
/% /% /%
1 23.6 8.3 68. 1
2 25.6 10.2 64.2
3 25.7 8.6 65.7
4 29.5 8.2 62.3
5 33.1 11.8 55.1
6 6.4 6.9 86.7
7 16.6 6.5 76.9
10 6*
8 23.3 6.2 70.5
Fig. 10 Records of the dye experiment from Experiment 6*
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Fig.9 Records of the dye experiment from Experiment 1%
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