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The Characteristics of Swirl Motion in a Cylindrical Vessel Induced by a Gas—Liquid Two-phase Jet

Moriyoshi SHITARA, Manabu IGucHI, Taku TAMAMORI and Keiji TAKANO

Synopsis : A cylindrical bath was agitated by a bottom blowing gas-liquid two-phase jet. A swirl motion of the bath appeared under certain blowing

conditions. The bath was highly agitated in the presence of the swirl motion. Therefore the swirl motion is beneficial for the promotion of

bath mixing. The starting time, the period and the amplitude of the swirl motion were measured. These quantities fell between their respec-
tive values for baths agitated by a bubbling jet and a liquid jet. The gas flow rate ratio was defined as the ratio of gas flow rate to the total flow
rate of gas and liquid. This ratio was found to be useful for predicting the three quantities.
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Fig. 1. Schematic of experimental apparatus.
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Fig. 2. Nozzle configuration.
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Fig. 3. Comparison between experimental and calculated
starting times of swirl motion (D=130mm,
H,/D=0.500, d =13 mm).
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Fig. 4. Comparison between experimental and calculated
starting times of swirl motion (D=200mm,
H,/D=0.500, d =13 mm).
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Fig. 5. Comparison between experimental and calculated
starting times of swirl motion (D=309mm,
H,/D=0.500, d,.,=13 mm).
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Fig. 6. Comparison between experimental and calculated
periods of swirl motion (D=130, 200, 309 mm,
H,/D=0.500, d,,,=13 mm).
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Fig. 7. Correlation of the period of swirl motion (D=130
200, 309 mm, Q=300 cm’/s, d._. =13 mm).
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Fig. 8. Comparison between experimental and calculat-
ed amplitudes of swirl motion (D=130mm,
H;/D=0.500, d,,,=13 mm).
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Fig. 9. Comparison between experimental and calculat-
ed amplitudes of swirl motion (D=200mm,
H,/D=0.500, d,.,=13 mm).
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Fig. 10. Comparison between experimental and calculated

amplitudes of swirl motion (D=309mm,
H,/D=0.500, d,,,=13 mm).
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