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Application of Precise Aeration Technology Based on Modified UCT Process

CHU Jinxi, FU Genshen” , WANG Xiaoling, GAO Jing, ZHAO Xiaojuan
(Central Plains Environmental Protection Co. , Lid. , Zhengzhou 450000, China)

Abstract As the main energy-consuming unit of urban wastewater treatment plants ( WWTPs ), aeration system is the bottleneck
restricting the green and low-carbon development of urban WWTPs, and the key to realizing energy saving and consumption reduction.
According to the application of the precise aeration system in a WWTP using the modified UCT process in the north, combined with the
comparison of the effluent quality over the same period, the dissolved oxygen control effect of the system and the influence of
temperature changes on the precise aeration were studied, and the evaluation of system energy consumption and drug consumption was
carried out. The results showed that the application of the precise aeration system can effectively control the dissolved oxygen in the
biological pool to 1.5 mg/L, and the effluent quality was significantly improved; the energy consumption of the blower in summer was
reduced by 3. 9% year-on-year, and in winter, it was reduced by 10. 7% year-on-year. Tt could reduce the cost by 0. 01 yuan/m’, and
at the same time, the cost of water agent also reduced by 0.02 yuan/m’. This provided a certain reference for the purpose of energy-
saving and consumption-reducing through the application and transformation of accurate aeration in the same process and the same scale
WWTPs in the future.
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Fig. 1 Process Flow Chart of WWTP
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Fig.3  Control Diagram of Precise Aeration System
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Fig. 4  Control Curve of DO at the End of Biological Tank
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Tab. 1 Effluent Quality Indices in December 2020 and 2021

sy ] K E/m? COD,/(mg-L™") HAR/ (mg- L") HA/ (mg L") M/ (mg-L7)
2020 4 12 A 236.27 J1 282.97 35.88 43. 89 5.04
2021 412 A 221.46 J1 209 35.5 43.4 3.15
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Fig. 5 Comparison of Effluent Quality Indices before and after Application of Precise Aeration System
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Fig. 6 Comparison of Bio-Pool Sludge Concentrations

before and after Application of Precision Aeration System
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Fisf i) —FRIPKil/C SR/ C SRR C
2020 £ 7 H 23.33 23.01 23.17
2020 4 12 H 15.32 15. 66 15.49
2021 457 H 23.45 23.42 23.44
2021 4F 12 /7 15.83 15.92 15. 88
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Fig.7 Changes of Influence of Temperatures on Effluent Quality
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Tab.3 Sludge Concentration of Biological Pond

in Different Periods

—R5 ZRA S
s [1] JT VR B/ Iigser 3594 R B/
(mg-L7") (mg-L7") (mg-L7")
2020 47 H 4 307 4 380 4 343
2020 4 12 H 4 505 4 634 4 569
2021 47 H 5 560 5527 5543
2021 412 A 5992 6 087 6 040
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Tab.4 Comparison of Blower Energy Consumption

before and after Precise Aeration Application

Ak BB fleke/
i .

m (kWehem™) [kW<h-(kg COD, )" ]
20204F7 H 209.46 )7 0.153 1.03
2020 4E 12 A 236.27 77 0. 159 0. 89
2021 47 H 216.67 71 0. 147 0.85
2021 4E 12 A 221.46 J7 0. 142 0.6
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Fig. 8 Comparison of Chemicals Consumption before and
after Application of Precise Aeration System
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