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Circulation Characteristics of RH Degassing Vessel Water Model with Multi-legs

Fumio OBATA, Ryoji WAKA, Kazutake UEHARA, Katsunori ITo and Yosuke KAWATA

Synopsis : RH degassing vessels having one up-leg and one down-leg have been used for secondary refining of molten steel. One of the causes that de-

termine their lives is the melting of the firebrick on the side surface of the lower vessel, which is induced by the slag infiltration into the

brick. To increase the life of the vessel, the authors have proposed an RH degassing vessel with arranged four legs on the bottom of the lower

vessel. A down-leg is positioned at the center and three up-legs are arranged around the down-leg. Both the circulation characteristics and the

floating behavior of the slag have been examined using a water model with four legs (proposed model). The slag behavior was simulated

using colored plastic particles. To induce water circulation, the air was blown into the up-leg. The results were compared with those of a

water model with two legs (conventional model). ( 1) In the conventional model, the side surface of the lower vessel restricts the water inlet
into the down-leg. In the proposed model, the water flows uniformly into the down-leg because of the down-leg position. ( 2 ) The circulation
flux (i.e. the water circulation rate per unit area of the up-leg) in the proposed model was not less than that in the conventional one. In both
models, the circulation flux is increased as an increase in the blowing air rate. ( 3 ) In the proposed model, the slag gathers the central part of

the surface of the water in the lower vessel.

Key words : secondary refining; water model; three-dimensional flow; slag flow.
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Fig. 1. Water models.
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Fig. 2. Experimental set-up.
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Table 1. Experimental conditions.

5~ 40
30, 60, 90, 120, 150

Air flow rate Q» L/min
Head H

mm

(a) Conventional 2-legs model

(b) Proposed 4-legs model

Fig. 3. Coordinate systems of water models.
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(b) Proposed 4-legs model

Fig. 4. Flow velocity distributions at outlet of down-leg
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Fig. 5. Effects of air flow rate O, on flow velocity distribu-

tion uniformity o (=V ../ Vmax) at outlet of down-
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Fig. 6. Effects of Q, on maximum flow velocity V,, at
outlet of down-leg.
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Fig. 7. Effects of O, on circulation rate Q...
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Fig. 8. Behavior of bubbles in up-leg.
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Fig. 11. Slag in lower vessel of conventional 2-legs model
(Q,=15 l/min).
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(b) In bubbling

Fig. 12. Slag in lower vessel of proposed 4-legs model
(Q,=15l/min).
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