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On the Oxygen Transfer Simulation in an Oxidation Ditch
with Aeration Devices and an Underwater Mixer
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As the medium or small size wastewater treatment plants, oxidation ditches with an underwater propeller type
mixer and aeration plates are usually adopted because of its high oxygen supply. This type of oxidation ditch
is equipped with separated functions of oxygen supply and mixing in order to prevent the sedimentation of
sludge, and is known as a highly efficient wastewater treatment plant. In this paper, new method to simulate
the flow field activated by an underwater propeller type mixer and the oxygen transfer phenomena through air
bubble boundaries supplied by aeration plates is explained. In order to validate the simulated results, oxygen
transfer velocities were measured using the scaled model oxidation ditch and compared with the correspond-
ing calculation results by above stated method. Moreover, oxygen transfer velocities were measured changing
arrangements of the aeration plates and mixer position, and compared with the simulated results. These re-
sults show that the oxygen transfer efficiencies have close correlation to the mean velocity just above the

aeration plates.
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Fig.1 Aeration tank used for experiments
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Table 1 Experimental conditions
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Fig.2 Measured oxygen transfer efficiency
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Photo 1 Model oxidation ditch (top view)

Photo 2 Model oxidation ditch (side view)

NKK ## No.177 (2002.6)



KT aRTBEBRXA X T = a3 v T 4 v TFORBEBIHHRIIET I I —va v

OD M fE/EARE, IF 3.0m D 3&E K EE O FLHr i
EEHORELZZREL, TOMmMEmTIca—F—014 FBLWY
F MR OB ERAE 2 BR T TR L 7o, BARIE 2 #0% 11
ELTIMOR—RAT L — MNZEESNTED, KENS
Bk N Alfe2 X DK L CTHEHETEDMED T T v FA
=BT onTnD, 72, BEHR~OHKRED 281
FLOBLE & L, R RFHIBEMN 2 Koy o &% 35
HE O LTz, BRICIZZ O 24 1 M OEE % 6 HHLUE(
LT, SFEIFERlEZAIERIC LT,

Table 2 Particulars of model oxidation ditch

Length m 23.2
Breadth m 3.0
Depth m 1.8
Volume m? 113.8

Table 3 Dimensions of aeration plate

Length mm 1005
Breadth mm 150

Aeration area m? 0.145
Max. flow rate m?h 18.0
Number for experiments 12

Table 4 Particulars of mixer

Diameter — Impeller mm 580
Ring (Inner diameter) | mm 590
Ring (Outer diameter) | mm 814

Output power kW 5.6
Revolution rate rpm 575
Reaction force N 1170
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Fig.3 Arrangements of the aeration plates, the propeller
and measuring sections
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Fig.5 An example of bubble diameter analysis
( Run-1, Air flow rate=100%,
Mean velocity=0.3m/s )
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Fig.7 Simulated time history of DO concentration
in the oxidation ditch
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Fig.8 Comparison of measured and calculated DO time
history of the model oxidation ditch
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Fig.9 Effect of water temperature and bubble
diameter on DO time history
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velocity above the aeration plates
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