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Physical simulation on molten steel flow characteristics in the RH
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Abstract: In order to improve the vacuum refining
efficiency of Ruhrstahl-Heraeus (RH), three new RH
vacuum degassing vessels with arched snorkels were

designed and the corresponding physical models were

: 5 o o Traditional
established. In the water simulation experiment, the RH reactors e

circulation flow rate and mixing time of the RH with O O »
arched snorkels and rounded snorkels were researched \

from the aspects of snorkel shape, gas flow rate and the
insertion depth of the snorkel. The results showed that,
compared with conventional RH with rounded snorkels,
the circulation flow rate of new RH reactors increased by New RH reactors
45%~218%, the mixing time decreased by more than with arched snorkels
15%. When the maximum gas flow rate of RH with rounded snorkels reached, the circulation flow rate of the three
RH with arched snorkels still increased linearly. Compared with the gas flow rate of traditional RH (60~130 m?/h),
the maximum circulation flow rate of new RH reactor with arched snorkels increased by more than 48%, which would
be convenient short-time and high-strength vacuum refining operation. For the three new type RH with arched
snorkels, the circulation flow rate linear increased with the increase of gas flow rate and increased with the increase
of immersion depth, and the mixing time decreased accordingly. In practical application, the immersion depth of two
RH with relatively small arches should be greater than 545 mm, the immersion depth of RH with maximum arches
should be greater than 818 mm, the maximum gas flow rate of three RH reactors with arched snorkels should be
controlled at about 173 m’/h. Compared with a gas flow rate of traditional RH (60~130 m>/h), the circulation flow
rate of 1%, 2* and 3* RH with arched snorkels increased about 100%, 42% and 112% respectively, mixing time reduced
more than 30%, 15% and 34% respectively. In argon flow rate range of the experiment, the circulation flow rate of
RH with unsymmetrical arched snorkels was the maximum, and its mixing time was the minimum.
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Fig.1 Top views of RH snorkels
x1 RESKERNTESY
Table | Main parameters of prototype and water models
Ladle Inside diameter/mm Liquid level ~ Snorkel .
. . . . Snorkel diameter
Project Material height Ladle upper Ladle Vacuum height length Jnm
/mm edge bottom  degassing vessel /mm /mm
Prototype Molten steel, Ar 3606 3077 2666 1800 2780 1500 500
Traditional RH with ~ Water, air 661 564 489 330 510 275 92
rounded snorkels
RH with 1# Water, air 661 564 489 330 510 275 165 (arch height 92)
arched 2 Water, air 661 564 489 330 510 275 165 (arch height 117)
snorkels 3* Water, air 661 564 489 330 510 275 Up snorkel 165 (arch height 92),

down snorkel 165 (arch height 97)

Note: Since RH reactors with arched snorkels have no field application, the prototype sizes are not given.
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Fig.3 Effects of gas flow rate and insertion depth on circulation flow rate of three RH reactors with arched snorkels
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Fig.4 Effects of gas flow rate and insertion depth on mixing time of three RH reactors with arched snorkels
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JERBUE RH 2B IEH R R BUE SRR TE RH %
B0 100%, 42%, 112%LAE, Y98 A] 2 546 56
30%, 15%, 34%LA L.

(2) LRI EIECE N, TIREREIE RH
BGPTSR R G N 3 . I 3RS
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