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Estimation of Liquid and Bubble Rising Velocities in Bottom Blowing Bubbling Jet

Manabu Icvcm, Zen-ichiro Morita, Hivohiko Tokunaca, Hideo Tatemichi, Yujiro Sakamorto and Shigeo T akact

A mathematical model for estimating liquid and bubble rising velocities in metallurgical reactors subject to bottom gas
injection was proposed. The mass conservation of gas and the momentum conservations of gas and liquid were

Synopsis :

employed as governing equations. Radial profiles of gas holdup and liquid velocity were assumed to be Gaussian
distribution. Axial distributions of center line value and half-value radius of gas holdup were given by empirical
correlations. The ratio of half-value radius of gas holdup to that of liquid velocity was also given by empirical one. The
slip flow model and the drift flux model were employed for estimating bubble rising velocity. Concerning the liquid
velocity, the results of this study agreed well with experimental results published so far. For the bubble rising velocity,
in the region near the nozzle where the inertia force of injected gas prevails and the gas holdup on the center line,
&1, is higher than about 109, it is hard to define which model is more adequate, but in the region far from the nozzle
where a is lower than about 10% as a result of very high turbulent mixing, the slip flow model would be better.

Key words : bubbling jet ; two-phase flow ; mathematical model ; steelmaking ; injection ; Laser-Doppler Velocimeter ; electro-

resistivity probe ; optical fiber probe.
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Air-Mercury, d,=1mm, D=123mm, H=146mm

Fig. 8.
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Fig. 9. Comparisons of the calculated values with
the experimental values for @i, and # studied
by Xie et al.

Nitrogen-Liquid Wood’s metal, Qz=200Ncm?®/s, d,=3mm,
D=400mm, H=370mm
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Fig. 10. Comparisons of the calculated values with
the experimental values for Gy studied by
Kawakami et al.

Nitrogen-Copper, Qz=365Ncm?®/s, d,=1.5mm, D=150mm,
H=200mm, temperature of the bath: 1250°C
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