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Development and Application of an Intelligent Aeration System for Wastewater
Treatment Plants Based on Time-dimension Multivariate Analysis
LIU Yanxu', YUAN Fei', WEI Mingzhi2
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Fengjin Environmental Construction Management Co. Ltd., Shanghai 201422, China)

Abstract:  Aiming at the problems of excessive aeration, high energy consumption and low
precision of water quality regulation in the traditional aeration control of wastewater treatment plants, an
intelligent aeration system based on time-dimension multivariate analysis was developed by taking a
wastewater treatment production line in Shanghai as the engineering object, and the dynamic and precise
regulation of aeration volume was realized through the integrated transformation of software and hardware.
After the intelligent aeration system was put into operation, the proportion of ammonia nitrogen
concentration in the final corridor of the aerobic zone in the biological reaction tank that was controlled
below the total value (1 mg/L) reached as high as 98.2% (surpassing the 84.2% hefore the system was put
into operation), which effectively reduced the risk of effluent ammonia nitrogen exceeding the standard.
After the system was commissioned, 83.3% of the total values of the actual dissolved oxygen concentration
in the final aerobic zone corridor deviated from the target value within 0.3 mg/L (exceeding the 50.9%
before commissioning), and 93.3% of the total values deviated within £0.5 mg/L (exceeding the 64.5%
before commissioning). In addition, the intelligent aeration system achieved a 17% reduction in electricity

consumption of the aeration system in the biological reaction tank after the system was put into operation.
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The system features excellent stability in continuous operation and strong resistance to influent quality

fluctuations, with low renovation costs and a short investment payback period. When scaled up and

applied to wastewater treatment plants with a treatment capacity of 200 000 m*/d and above, it can

achieve an annual electricity cost saving of over 1 million CNY.
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Fig.1 Flow chart of the wastewater treatment plant

+ 157 -



BA2E B2

OE 4 K HE oK

www. cnww1985. com

Fz1 SKAET ZHHE HKKR
Tab.l Influent and effluent quality of the wastewater treatment plant phase II mg/L
ik CoD BOD; SS BAA BA S
K Hk K Hi7K K Hk K H7K K Hk K K
HifH 268 17.5 109 2.3 205 23 26.9 0.3 34.7 7.80 4.7 0.1
1.2 FEHEE N2 Sy X AE RGeS
SR TFRG A A ] R I A e MR A K AT I CRRRIRIT, %, BAH
fl . SER I 48 R 45 2 K e 1 5 -
OB 4T 4 45 R A1 g 4 AR XU o 4 T 4 4 » i g /®
BT . 4 R XU 43 9035 34 A B A T ;‘"“;@" """"""" ==
XU DR P s 2, (T IR 4 DO P4 E 1 AN S T
JAR 3 119 7K F7 455 B B[] (CHRT) 47 1. 25 h, o4y 3 4% ‘L.,.g’.% e L
ST HRTH H 2. 49 h. w A v
V5 K b B HE LA COD UL B % /1] I

TEZR M AR, A W B 1t 4R X R JBR 3 5 DO
ASCRE A Sy 80 3 g = R IR T O JBE Y A b
Bt A= B 4 DX AR JBR A R e R
T BA Y, HACGR S A7) B A 3R 4 5 X, LA
MBS 1) 2 A o R SR8 R | MR A 20
X2 TP RO OO , © AR A (X R A FE A E 3 3

=)

LEE0

VI =E
SEEWRTE R AGIRAS o TEZ M AL F A M

W17 S H0GR 4 PLC 7l AT 8006 R 4 A H
i, [ I I 800 2 A 55 i 2R AT K508 119 52 I A
BREMBE AR GMAT A =R G PLC 136 73 1 18]
S RHIL R 7 (MCP) AR F Bl 1 1) ik g
SRR AE AT T TIF BEAEAR 5, 55 B A s KLXL
TSR TR [ Sh4a ] o AR R R0die ot i f) 20K
PR AR R 22 8] 145G 3R] L IE A S e, A T A
SRR o PRI, SRA5 2 65 22 (9 K008 AT LR ke
EREE A VAR (eE AN <R R A S Epe P S
2GRS 2 Bl A B T LAk R A 45
A2 T8 ) v ARG B RIS E P o B T RS
(B AR WK IE DO & R AR, oAb
IR AT A B A AR R AR

B RE IR R GURE A ] 2 A UL AT 2, FEh 4
i SR 35 B OB AS AR (TR TT KA o 25 Loz
Hlo b, BESOBAAI 73 44~ B SURIT , A B
SERTCXFIE LA T A )55 LA ] 3
F S TR UHLAD B 1T A, 7 2 5 A
Azl R M E TG as b o LA E R
W73 DR ZR G, 5 45 Wil i A 2 42, T 1 4
i SR AR F 5, A RS T 4 J32 ) DR Rl >R B A g

R e T4 P A
REIERIE

st kA
IR & TR

B2 BeBSESEENEEZEATRE
Fig.2 Schematic diagram of hardware and control

architecture for the intelligent aeration system
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Fig.3 Feature fusion process schematic diagram of

intelligent aeration system
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