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Abstract: It is necessary to investigate the input power as well as the mass transfer characteristics of the aeration
process in order to improve the energy efficiency of an aerobic water treatment. The objective of this study is to
experimentally investigate the effect of orifice nozzle design and input power on the flow and mass transfer
characteristics of a vertical two-phase flow. The mass ratio, input power, volumetric mass transfer coefficient, and mass
transfer efficiency were calculated using the measured data. It was found that as the input power increases the
volumetric mass transfer coefficient increases, while the mass ratio and mass transfer efficiency decrease. The mass
ratio, volumetric mass transfer coefficient, and mass transfer efficiency were higher for the orifice configuration with a
smaller orifice nozzle area ratio. An empirical correlation was proposed to estimate the effect of mass ratio, input
power, and Froude number on the volumetric mass transfer coefficient.
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Fig. 3 Suction air flow rate with primary water flow rate
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Fig. 7 Typical two-phase flow images of ON2 nozzle at
specific input powers 0.94, 1.72 and 2.64kW/m’
with aeration times 0.17, 0.33 and 0.5s
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Fig. 8 Typical two-phase flow images of ON1 and ON3
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