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Abstract: As stricter environmental regulation have led to an increase in the water treatment cost, it is necessary to
quantitatively study the input power of the aeration process to improve the energy efficiency of the water treatment
processes. The objective of this study is to propose the empirical correlations for the mass transfer coefficient with the
gas hold-up and input power in order to investigate the mass transfer characteristics of the aeration process. It was
found that as the input power increases, the mass transfer coefficient increases because of the decrease of gas hold-up
and increase of Reynolds number, the penetration length, and dispersion of mixed flow. The correlations for the
volumetric mass transfer coefficients with gas hold-up and input power were consistent with the experimental data,
with the maximum deviation less than approximately +10.0%.
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Table 1 Geometric specification of orifice nozzles (unit:
mm or deg)

dp ds do dd Lp Ld Ro o
ON-R20 |20 | 3 9 |21 |95 |109 [0.20 |5.2
ON-R25 |28 | 3 14 |29 |135 |111 |0.25 |6.5
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Fig. 1 Schematic diagram of experimental setup

Fig. 2 Schematic diagram of an orifice nozzle
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Fig. 3 Primary water flow rate with specific input power
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