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Study on the Novel Improved Rotary Mixing Aerator
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(Development Center of Water Company, HYDROCHINA Zhongnan Engineering Corportion, Changsha 410014, China)

ABSTRACT: Objective To study the structural performance of a novel improved rotary mixing aerator. Methods A
rotary mixing aerator was placed at the bottom of the aeration tank , and the tank was filled with water, followed by
adding a reducing agent (sodium sulfate) and a catalyst (cobalt sulfate) to remove oxygen. The concentration of
dissolved oxygen in water was reduced to zero before the beginning of aeration, and the data was recorded by the
dissolved oxygen meter. The aeration oxygenation efficiency was studied and compared. Results After ventilation for
8.5 min at room temperature (20 °C) under the same conditions, the saturation status was reached, and the Kla values of
the improved rotation mixing aerator were found to be higher than those of the conventional rotary mixing aerator
through calculation based on the data recorded, indicating high oxygenation efficiency. Conclusion The overall
oxygenation performance of the improved rotary mixing aerator was enhanced,and the aerobic biological treatment

efficiency was improved to some extent, which could help to reduce the investment cost and the operation cost in sewage
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treatment plants.
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Fig.1 Conventional screw mixing aerator
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Fig.2 Conventional screw mixing aerator
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Fig.3 The test device
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Table 1 Relationship of aeration time and dissolved oxygen

FeEFE DO AR L AE B/ (mg - L)

FEE E/min - WHUIEIRIBE Ay BTG TR A
WAL W2 RS R4
0.5 0.17 0.10 0.51 0.23
1.0 0.25 0.13 0.97 0.59
L5 0.33 0.21 1.36 1.03
2.0 0.42 0.24 1.53 1.27
2.5 0.56 0.34 1.94 1.71
3.0 0.67 0.45 221 2.15
3.5 0.81 0.74 2.94 2.89
4.0 1.03 0.99 3.48 3.44
45 1.45 1.40 4.13 4.15
5.0 2.10 2.03 491 4.87
5.5 2.94 2.88 5.65 5.63
6.0 3.79 3.72 6.15 6.11
6.5 4.37 433 7.09 7.02
7.0 5.42 5.37 8.08 8.07
7.5 6.62 6.61 8.69 8.66
8.0 7.84 7.85 9.36 9.34
8.5 8.68 8.63 10.15 10.14
9.0 8.67 8.66 10.17 10.15
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Table 2 The calculation results of K1a value

VL eI R RS BB, ¢ R SL R KL, °C RIS K WEKE/C Ku(20 C)
2) T AE S, WHLIERE A 0.0090 18 0.0094
SR VR =
N=0.55K,V, ke/h (3) M ERE S A 0.0127 18 0.0133
Ao VOB E R SRR FHAK (), (4), (ST SARANRS
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Table 3 Oxygen transfer performance index of the rotary mixing aerator
A il O/(m*-h")  FEERES/(kg-h™)  BhHRCR (kg- (kW h)")  BAHFRE% LIS /Pa
B RE TR R AR 2.5 0.101 4.223 17.64 >1000
WO R S A 25 0.142 4.609 20.27 120
WS APRIE HI/T 256—2006 2.5 =0.10 =4 =17 <3000
). B 5 4R, 2013 (6L) : 34—35.
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