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Enhancement of Oxygen Transfer Coefficient in Aeration System using Nozzle

for Generating Fine Air Bubbles
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Abstract

This article presents technique to enhance oxygen transfer coefficient in aeration system by using nozzle
for generating fine air bubbles. The nozzle has cylindrical shape and conical shape with water inlet flow into
nozzle in tangential direction to produce high speed of swirl flow in nozzle. The air flows into the nozzle from the
bottom of cylindrical. The air is then cut by swirl flow and flows out from nozzle outlet as fine bubbles. The other
nozzle has rectangular cross-section with installed cylindrical rod to accelerate the water velocity to shear the air
bubbles from a row of holes on nozzle wall. In the study, the flow rate of water was varied at Qw=25, 35 and 45
I/min, and the flow rate of air was varied at Qa= 0.1, 0.2 and 0.3 I/min. In the experiment, the variation of
dissolved oxygen with time was measured, and the oxygen transfer coefficient was calculated. In addition, the
generated fine bubbles were captured with digital camera for size measurement. The result shows that the flow
rate of water for case of Qw=45 I/min and Qa=0.3 I/min give the highest of oxygen transfer coefficient for case of
cylindrical nozzle due to having smallest bubble size when compare to the other cases.

Keywords: Aeration, Fine air bubble, Nozzle, Oxygen transfer coefficient
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