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Swirl Motion of Bubbling Jet in Highly Viscous Liquid Contained i a Cylindrical Vessel

Taku TAMAMORI, Manabu IGucHI and Moriyoshi SHITARA

Synopsis : Investigation was made on an effect of the kinematic viscosity of a liquid on a swirl motion of the liquid 1n a cylindrical vesse! The swirl mo-
tion appeared when the hquid was agitated by bottom gas injection Water and silicone o1l were used as the working fluids Particular atten-
tron was paid to the period, T,, amplitude, 4, starting time, 7, ,, and damping time, T, ,, of the swirl motion The preferable occurrence condi-
tion of the swirl motion was also determined The occurrence region was expressed 1n terms of the aspect ratio and gas flow rate It became
narrow as the kinematic viscosity of liquid increased An empirical equation was newly proposed for the amplitude, 4 Empinical equations
proposed previously for the remaining parameters, T,, T, , and T, , were applicable under the present experimental conditions

Key words : wastewater, swirl motion, viscosity, bubbling jet, refining, sloshing
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Table 1 Physical properties of fluids at 298K
Kinematic | Surface
Density
viscosity tension
0 (kg/m®) | v (mm¥/s)| o (mN/m)
Air 118 156
Water 997 0891 721
Silicone oil
935 10 201
10cSt
Silicone oll
960 50 208
50cSt
Silicone oil
965 100 209
100cSt

D=130mm
dn~2mm

HYD=0 475

Q=225cm3/s

Silicone o1l 100 mm?¥s

Fig 2. Photographs of the swirl motion of bubbling jets
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Fig. 3 The occurrence region of swirl motion for D=130 mm
and d,, =2 mm.
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Fig 4. The occurrence region of swirl motion for D=150 mm
and d, =2 mm
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Fig. 5. The occurrence region of swirl motion for D=200 mm
and d,,=2 mm
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Fig 6 Periods of swirl motion.
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Fig. 7. Comparison of Eq. (5) with measured values of
swirl period.
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Fig 8 Amplitude of swirl motion.
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Fig. 9 Comparison of Eq. (8) with measured values of
amplitude
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Fig 10 Starting time of swirl motion.
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Fig. 13 Comparison of Egs. (11) and (12) with measured
values of damping time.
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