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Swirl Motion of a Cylindrical Bath Covered with an Oil Layer and Its Application to Wastewater Treatment

Moriyoshi SHITARA, Taku TAMAMORI and Manabu IGucii

Svnopsis

: Model investigation was carried out to treat wastewater including oil using a swirl motion of a cylindrical wastewater bath. A mixture of air

and water was injected through a centered single-hole nozzle into a water bath covered with a top oil layer. An air-water two-phase jet was

generated in the bath. The jet swirled around the vertical vessel axis together with the water in the bath under a specific condition. The basic

characteristics of the swirl motion such as period, amplitude, starting time, and damping time were experimentally determined in addition to

the generation condition of the swirl motion. Treatment of wastewater including oil was successfully achived using a swirl motion of an

ozone-wastewater two-phase jet.

Key words : wastewater treatment; swirl motion; ozonc; gas—liquid two-phase jet; oil.
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Fig. 1. Schematic of experimental apparatus.

Table 1. Physical properties of fluids at 298K.

Physical Density Kinematic Surface
. property o (kg/m? viscosity tension
Fluid
v (mm?/s) o (mN/m)
Air 1.18 15.6
Water 997 0.891 72.7
Silicone oil 50cSt 960 50 20.8
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Fig. 3. Generation region of gas—liquid two-phase swirling
jet (D=130mm).
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Fig. 4. Generation region of gas—liquid two-phase swirling
jet (D=200 mm).
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Fig. 6. Period of gas-liquid two-phase swirling jet (D=

200 mm).
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Fig. 7. Comparison of Eq. (1) with measured values of
swirl period.
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Fig. 8. Amplitude of gas-liquid two-phase swirling jet

(D=200mm).
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Fig. 15. Photograph of wastewater before and after treat-
ment by gas—liquid two-phase swirling jet and
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