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The Swirl Motion of Vertical Bubbling Jet in a Cylindrical Vessel
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Synopsis :

Manabu IcucHl, Seiji HosoHARA, Toshiyuki Koca,
Ryosuke YAMAGUCHI and Zen-ichiro MORITA

Swirl motions of a bubbling jet in a cylindrical bath with bottom gas injection through a centric sin-

gle-hole nozzle were investigated. The swirl motions were classified into two kinds.

One was observed

when the bath depth H; was less than about the bath diameter D, while the other occurred for H,/D>2.
These two kinds of swirl motions were named the first and the second kind, respectively. For the first
kind swirl motion, conditions giving the onset and cessation of it were clarified. An empirical correlation
for the cessation of the swirl motion was proposed. The swirl cycle was found to be closely related to the
cycle of sloshing. On the other hand, the second kind swirl motion was considered to be caused by an in-

stability of a large scale ring vortex enclosing the bubbling jet.

swirl motion and the swirl cycle were derived.

Empirical correlations for the onset of

Key words : steelmaking; injection ; bubbling jet ; swirl motion; cylindrical vessel.
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Fig. 1. Experimental apparatus.
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Fig. 2. Classification of the swirl motions of bub-
bling jet in a cylindrical vessel.
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Fig. 3. Critical depth at which the first kind swirl
motion occurs for D= 200 mm in water bath.
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Fig. 4. Critical depth at which the first kind swirl
motion occurs for d, = 2 mm in water bath.
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Fig. 5. Comparison of the swirl cycle with the
cycle of sloshing in water bath.
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Fig. 6. Comparison of the swirl cycle with the

cycle of sloshing in silicone oil bath and mercury
bath.
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Fig. 7. Critical depth at which the first kind swirl
motion ceases for D= 390 mm in water bath.
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Fig. 8. Critical depth at which the first kind swirl
motion ceases for d, = 2 mm in water bath.
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Fig. 9. Correlation for the critical depth at which
the first kind swirl motion ceases in water bath.
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Fig. 10. Correlation for the critical depth at
which the first kind swirl motion ceases in silicone
oil, mercury, and normal pentane baths.
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Fig. 11. Relation between air flow rate and the
critical bath depth at which the second kind swirl
motion occurs for D= 200 mm.
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Fig. 12. Relation between air flow rate and the
critical bath depth at which the second kind swirl
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Fig. 15. Relation between the cycle of the second
kind swirl motion and air flow rate for D= 200 mm.
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Fig. 16. Relation between the cycle of the second
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