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Experimental Analysis and Application of Oxygen Transfer Performance
of Micro-bubble Jet Aerator

Zhou Tao, Sun Jianhong , Liu Ke
(College of Aerospace Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: The micro-bubble jet aerator is a novel aerator based on the new mechanism of micro-bubble,
which has the extensive applications in the waste-water treatment. The performance of the new aerator
is analyzed by the experimental measurement. Results show that the standard oxygen transfer coeffi-
cients (K,,,) increase from 0. 052 L./min to 0. 338 L./min, and the theoretical power efficiency (Ep) in-
creases from 0. 659 kg/kW « h to 4. 284 kg/kW « h, when the aerator airflow rate increases from
0.2 m’/h to 2.0 m’/h. Compared with other type aerators, both K,,, and Ep are improved obviously in
the present aerator. Furthermore, the micro-bubble jet aerator is also applied to a real waste-water
treatment, and it is verified that there is a high COD, removal rate of 76. 6% in the effluent water.
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Fig. 1 Schematic of micro-bubble jet aerator
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Tab.1 Condition of oxygen transfer measurement of aerator in clean water
(EN B IR IK P oK il K L R e AR BIREINGS k792
G5 Qx/(m®+h')  Qq/(m’+h") t/°C H/m Cs(hptf) /(mg - L") Cs(ZZMD/(mg « L1
1 10 0.2 10.0 1.8 11.25 11. 21
2 9 0.5 9.8 1.8 11. 30 11.21
3 13 0.8 9.5 1.8 11. 38 11.32
4 12 1.0 8.6 1.8 11. 64 11. 60
5 12 1.6 15.7 1.8 9.92 9.85
6 13 1.8 10.0 1.8 11. 25 11. 14
7 13 2.0 10.0 1.8 11.25 11. 24
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Fig. 3 Variations of standard oxygen transfer coeffi-

cient versus airflow rate
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Fig. 4 Variations of theoretical power efficiency versus

airflow rate
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airflow rate
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Tab.2 Comparison of performance for different aerators

K./ EP/(kg *
WE S A a . /% W e h )
_ * min .
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Fig. 6 Variations of CODg, of effluent water versus time
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Tab.3 Water quality of effluent in waste-water treatment

COD,/ Ss/ P/
i H pH
(mg+L") (mg+L D(mg+L™"H
K K 5T 300~500 45~60 7.6~15.2 6~9
K K R 40~70 32~38 0.3~2.9 6~9
4 HFRIE

T T ST I G I A T K AR R i 2
B B 9% TG U O IR R AR Bl O OF R
0.2 m’/h3E %] 2.0 m®/h B}, B A DB R
B 0.052 L/min ¥ 0% 0. 338 L/min, ¥ig 3l /)
M 0. 659 kg/kW « h B4 4. 284 kg/kW « h,
() B 32 2 S5 3 ot Mg AR I A Ui 2. 0 m*/
h, S0F) Rk 50, 6%, BRE B 18R ik 4. 3 kg/
kW e h, 340, 550 006 B <2 o FH T 52 B TR
H KK BTA T8 KRB E, 2 b2 7 A =
CODq, -3 Bk F] 76. 6%,
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