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Coanda Effect on Bubbling Jet in a Mercury Bath

Kiyoto Sasaki and Manabu IGUCHI

Synopsis : Water model experiments have been carried out on the Coanda effect in air—water two-phase flows. It is however not clear whether the results
are applicable to gas—molten metal two-phase flows. The objective of this study is to investigate the characteristics of bubbling jets subjected
to the Coanda effect in a mercury bath. Two types of Coanda effects were treated. One is the attachment of a single bubbling jet to the side

wall of a vessel. The other is the coalescence of two bubbling jets. Gas hold-up was measured with a two-needle electro-resistivity probe to

determine the attachment length and the coalescence length measured from the nozzle exit. Empirical equations were proposed for the two

lengths.
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Fig. 1. Experimental apparatus.
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Fig. 2. Nozzle configuration. (a) block nozzle (b) lance
nozzle.
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Fig. 3. Distributions of gas-holdup o in mercury bath for
0,=91.7X 107°m’s, H,=0.200m, 1,=0.020m,
z=0.035m.
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Fig. 4. Distributions of o in water—air bubbling jet for
0,=100x10"°m’/s, H;=0.350m, 7,=0.020 m.
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Fig. 5. Distributions of ¢ in mercury—air bubbling jet for
0,=136X10"°m%s, H,=0.200m, 1,=0.020m.
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Fig. 7. Distributions of o in coalescing two water—air
bubbling jets for H;=0.350m, Q. =Q,=40X
107%m%/s, L,=0.020m, L,=0m.
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Fig. 8. Distributions of o in coalescing two mercury—air
bubbling jets for H,=0.200m, 0,=0,=91.7X
107m/s, L,,=0.020m, L,=0m.
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Fig. 9. Difference of coalescence lengths between block
nozzle and lance nozzle.
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Fig. 11. Schematic of single bubbling jet subjected to
Coanda effect.
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Fig. 12. Relation between 4 and L;,/z,.

Fig. 13. Comparison of calculated locus with photograph
of water—air bubbling jet for #,=0.500m, Q,, =
0,,=100X10"5m¥s, d,,=0.0020m, ,=0.040'm,
L=0m.
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