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Process Optimization and Operation Management of Wastewater Treatment
Plant Based on Numerical Simulation
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Municipal Engineering Design & Research Institute Co. Ltd., Guangzhou 510060, China)
Abstract:  The mathematical model of mulii-stage AO process (multi-point influent) of a
wastewater treatment plant in the dry season and rainy season was established via activated sludge process
simulation software. After calibration and verification, the operational parameters such as MLSS,
proportion of the influent and DO of the aerobic tank were optimized, and the optimal operation strategy
was formed in the dry season and rainy season, which further improved the effluent quality, reduced the
operating costs of aeration consumption and chemical dosage, and achieved the goal of energy saving and
consumption reduction. The MLSS of the biochemical tank should be controlled in the range of 3.5-4 ¢/L.
and 3-3.5 ¢/I. in dry season and rainy season, respectively. The proportion of the influent introducing into
the anoxic zone [ should be increased appropriately. In addition, the DO of the two aerobic tanks should
be reduced as much as possible while ensured that there was no accumulation of nitrite, and priority
should be given to adjusting the DO of the aerobic zone I . After optimization in dry season, the effluent
ammonia nitrogen and TN decreased from 0.10 mg/l. and 8.03 mg/L. to 0.06 mg/l. and 7.24 mg/L,

respectively, and the aeration intensity and aluminum sulfate dosage decreased by 14.3% and 6.25%,
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respectively. In rainy season, the effluent ammonia nitrogen and TN decreased from 0.12 mg/L and 7.50

mg/L to 0.06 mg/L. and 6.77 mg/L, respectively, and the aeration intensity decreased by 8.94%.

Key words:

emissions reduction; operation optimization;

Hp, & EEKT 2R APl s g 50\ n %
87 R T A S8 AE R 2 R A5 TR
B AR TR BEORAE E M T 7K
AEFR T 228008 rp 453 7732 W H : Elawwad 25
IG5 U 3 5 B R T F45 i Tolk iR A kK
15K AL BT/ T2 AR T T BT 5E T K Ab B
T FRPERE ; Ubay-Cokgor 55 iz F 2k T4 ) 4b #H
i AR AR 2 1 119 BIOWIN X5 7K T B as A kA T
B, I T AR SRR Bl . IR B AR A
FH R B2 AL 2= R 45 & SC R RS 12
(N 2/ QR BURa N XVIR)il-RE VALY ChE: E¥: W lih)
] N4 BTG K RGBT T AL PR AR R ER PE

EEXETME5 KT 1847 T2, 28 4 I AR
PR F R TS S AR S5 HE KK K = Y
75 5 PR AR AL IS TR X R SR TR . fE
LR b X T 28 SEE T A, S T fefE
BTG, VASEBRTS K T Y Rk
1 FR L

TG KR Z% A0 (£ 5K T4,
b d AU B R RS R S LUK A AR 428 1 2241 s
BV RS . L AOK B T O 5 K Ab 2 )
75 Qe M HEOhR ) (GB 18918—2002) — 2% A H i I
(KA EE B bR vfE ) (GB 3838—2002) V 287K bt
HETP ™ o 2021 AF #E 7K K SR 7K S5 A% A2 Ak
El 1R,

50 112
E 0Ly
k 0 218 F
=) {6 =
z 202 2
= =B
2 10 E 2 &
0 0
jung jung m m jung jung jung
e = R
R R R R @ m om
H A
E1 2021 FgEkkEFMKRHTW

Fig.1 Change of water quantity and quality in 2021
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Fig.2 Process flow of wastewater treatment plant
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Tab.1 Steady-state simulation results
mg-L’I
YIRE| COD | &% | TN | TP | SS | BOD;
SEPREK | 236.07(26.18|30.96 | 2.85 | 123.75 | 128.80
g% SZPRAK | 9.04] 0.18] 8.10(0.11| 2.07| 1.22
B K | 9.19] 0.10| 8.03]|0.12| 2.04| 1.54
#XPR#Z | 0.15] 0.08] 0.07/0.01| 0.03| 032
SERRiEK [182.12121.80(26.33( 2.43 | 95.82| 96.62
SEPRK | 8.66| 0.15| 7.48|0.14| 1.83| 1.13
W Bk | 870 0.12] 7.50]0.15| 1.82] 1.56
#RHRZE | 0.04] 0.03] 0.02/0.01| 0.01]| 043
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Fig.3 Effect of MLSS on effluent quality in dry and rainy

seasons

B2 U MLSS R ZE 3 000 mg/L I VAR £5 I
TR B 2, BFE E 2 500 mg/L. HIL, B IE
A R ER AR 2R (A S m x TN A K B , 52= A
T = IF 2B Ak MILSS iz 49 9l 45 il 75 3 500~4 000 F
3 000~3 500 mg/L 5 E P .
3.2 HE/KEELE

2 s K] DL 3R o3 R DK B Bl I R A
DX HE KB 38 Ao 5 Ak T Do ) s D a2
TS XA R R, 2 R R e YR 1) I 35 O — T
T, T AR 1 ¥ U R0 0 R T T 0T gt e 485 4 1) 3 A i
il A8, A T BRI S5, DA 42 /o A AR
T A [ 5 R AR DXk K EG 3] A S iy 1 i A de
S IX I 43 BE LB (L6 2) |, 2 28 X H UK K B 1Y

B
§i2 I]["ﬂ o

<71 -



%3945 £ 193

v E 4 K HE K

www. cnww 1985. com

®2 BEEFTWMERETRBKELA]
Tab.2 Proportion of influent in each condition

during dry and rainy seasons

5 H 2K L M Z= K Eb i)

4, 9, 05 d, 0, 05

RN 047 | 030 | 0.23 0.48 0.30 | 0.22

TH1 | 047 0.53 0.00 0.48 0.52 0.00

TH2 | 047 0.40 0.13 0.48 0.40 0.12

T3 | 047 0.30 | 0.23 0.48 0.30 0.22

T4 | 047 0.10 0.43 0.48 0.10 0.42

TH5 | 030 | 070 | 0.00 | 030 | 0.70 0.00

TH6 | 0.10 0.90 0.00 0.10 0.90 0.00
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Fig.4 Influence of influent ratio in anoxic zone I and

anoxic zone I on effluent quality in dry and rainy seasons
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Fig.6 Main effect diagram of COD, ammonia nitrogen, TN and nitrite
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Tab.3 Optimization results of dry season and rainy

season
COD/|Z &/ TN/ | TP/ | SS/ |BOD; %g%ﬁ [EREIES]
2L mg* |(mg- [(mg-|(mg- |(mg-|/(mg-| .. A2
i H | (mg- |(mg- {(mg-|(mg-|(mg- |/ A, Ak
LY [ LY L)LY LY | LY %% /%
BAR
| 9.1910.10(8.03/0.11(2.04[ 1.54| — —
AL £
¥ g% 9.20 | 0.06 |7.24/0.11{1.99| 1.57 | -14.3 | —-6.25
i
R
| 8.7010.12(7.50[0.151.83[ 1.56 | — —
T [ #E4
Z| itk
g | 8:54]0.0616.77/0.14/1.81] 1.46 | —8.94 0
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