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On the Mixing Performance Simulation of Oscillating Mixer
in Rectangular Anaerobic Treatments Tanks
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A propeller type underwater mixer with the oscillating mechanism is newly developed for the efficient mixing
of large size wastewater treatment plants, which has already reported and named NKK Swing Mixer. It has
the characteristics of low energy consumption, light weighted, easy maintenance and low running costs. This
report deals with the numerical simulation method to obtain the unsteady flow field of the rectangular reac-
tion tank using FLUENT-5 CFD code and user defined functions. Moreover the simulation of prevention from
the sedimentation of sludge in the anaerobic reaction tanks by a NKK Swing Mixer are tested using algebraic
slip mixing model using solid particles which has the similar diameter and specific gravity to the activated
sludge in wastewater treatment tank. Simulated results containing the velocity distributions and activated
sludge concentration distribution in several points in the tank were compared with the experimental results
obtained at the actual working wastewater treatment plant. According to these results, the newly developed
CFD simulation method showed close correlation with the experimental results.
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Photo 1 Oscillating mixer installed in anaerobic reaction
tank at A-wastewater treatment center
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Table 1 Specification of the anaerobic reaction tank

and swing mixer =
E
=
Particulars Unit Value -g
Length m 25.500 P
Breadth m 6.100
Depth m 5.100
Capacity m? 944
Inflow rate of wastewater m3/min 6.25 Time [sec]
Inflow rate of sludge m3/min 2.5
i 3 0.8
Total inflow rate m?/day 12600 Cabultion & Mozs Pt No&
0.7 < Experiments o
O 6 A A
Table 2 Specification of the swing mixer ':'03 ” T'f 1|
= 05
, _ = o i ¢ \
Parts Particulars Unit Value = ]ol 4 & \
Diameter of blades mm 580 % 0.3 7]
2 2\ 1 R
Number of blades 3 0.2 R \.%‘
o )
Blad 1 d 6.0 1 ¢ I
Mixer ade angle eg 01
Revolution RPM 575 0.0
Reaction force N 1360 o 30 60 50 190 150 180
Flow rate m?/min 37.2 ) [ ]
Rated power kW 5.6 S {SSE
Motor Voltage \Y 200-220 12
Frequency Hz 60 Meas. Pt. NoG
Angular velocity deg/s 3.0 1.0 \ \
Oscillating o Gakulation
mechanism Motor power kW 0.2 :_E. 0a . _ %
Voltage v 200-220 \ Experiments \ ®
208 (o]
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Table 3 Distributions of MLSS in anaerobic reaction tank ( Concentrations of MLSS:mg/l )

No.1 No.2 No.3 No.4 No.5
Angular MLSS Angular MLSS Angular MLSS Angular MLSS Angular MLSS
position concen. position concen. position concen. position concen. position concen.
90 2100 75 2200 75 2300 90 2200 90 2200
Shallow
105 2300 90 2200 90 2300 105 2200 105 2200
65 2400 85 2300 75 2200 105 2380 105 2380
Middle 80 2300 100 2300 90 2300 120 2200 120 2200
95 2400 115 2300 105 2800 135 2300 135 2300
50 2300 70 2200 60 2200 90 2200 90 2200
Bottom 65 2300 85 2200 75 2200 105 2200 105 2200
80 2300 100 2200 90 2200 120 2200 120 2200
No.6 No.7 No.8 No.9 No.10
Angular MLSS Angular MLSS Angular MLSS Angular MLSS Angular MLSS
position concen. position concen. position concen. position concen. position concen.
45 2300 0 2300 30 2400 60 2300 50 2300
Shallow
60 2300 15 2200 45 2400 75 2400 65 2300
15 2300 125 2200 135 2200 45 2300 35 2300
Middle 30 2300 140 2200 150 2200 60 2300 50 2300
45 2300 155 2300 165 2300 75 2400 65 2400
0 2400 110 2400 120 2400 30 2500 20 2600
Bottom 15 2400 125 2300 135 2400 45 2400 35 2500
30 2400 140 2300 150 2400 60 2300 50 2500
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Fig.6 Volume fraction distributions of sludge and ve-
locity contours in the plane 100mm above the
tank bottom and side walls during one oscilla-
tion cycle
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Fig.7 Parametric study on velocity distributions
in several sized rectangular tanks
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