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Abstract; With a large number of municipal sewage treatment plants put into operation and more
stringent effluent standards applied in China, the traditional ( qualitative or semi-quantitative ) design
methods based on experience are difficult to meet the requirement of stable operation and high standard
effluent quality. The model-based design procedure was presented, and two practical cases (one for new
sewage treatment plant and the other for upgrading sewage treatment plant ) were introduced to
demonstrate the application of the model-based design method, including process comparison/selection,
and process evaluation/optimization. The simulation results showed that the application of mathematical
simulation technology was helpful to the quantitative analysis of the design and renovation for sewage
treatment plants, and could make the optimization of sewage treatment process more reasonable and

comprehensive.
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Fig. 1 Traditional design and mathematical simulation method
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Tab.1 Characteristics of influent quality for a new sewage
treatment plant
Wit/ |COD/ | TSS/ | TKN/ [NH; = N/|  fiE/
WiH|(m® -+ |(mg-|(mg-|(mg- (mg (mgCaCo, -
d™) [L™YHY L™ | L™ | L™ L")
BUH | 15000 | 430 | 239 40 25 350

B2 EF@isAkQET =TI ZH GPS - X thEER
Fig.2 GPS-X comparison model of three processes for a
new sewage treatment plant
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Tab.2 Design parameters of three processes

W A CAS IFAS MBR
JRAE X/ m’ 1 000 1 000 1 000
BE X/ m’ 1 500 1 500 1 500
14X/ m’ 4 000 2 400 1 500
MER/n’ 6 500 4900 4 000

—Pi/m’ 804 804 —

V5 e 1El i e/ % 80 80 —
HEE/ (m* - d™") — — 1 200
Hegit/ (m* - d™") 205 180 110
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Tab.3  Simulation results of three processes for a new

sewage treatment plant

W H CAS IFAS MBR

BEFE/ (KW - h-d™') | 3645 3 667 11 304

BITHRA/ (FE5 - d7h) 363 368 1131
MAF/m’ 6 500 4 900 4 000
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Fig.3  Evaluation and optimization of sewage treatment
process based on mathematical simulation
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Tab.4 Sewage flow, characteristics and discharge standards

of sewage treatment plant

5 A 15K AT “’;ﬁ;ﬁ%@
BOD,/(mg - L™") 147 15
SS/(mg - L") 98 20
TKN/(mg - L™") 34 —
NH3—N/(mg-L71) — 3
NO; -N/(mg - L™") 0 15.10 5'
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T RAFERN 10 C EHHN 13 C HFEH 20 C=A
ANFRELEE T iR BR EE BB
FF A3 R 28
wegpmAm | JTHSUREE KA
}_
i W
r%}it:tl’!ﬁ?# i fEi e
< J |

K AEE
i 58 2

W

B4 SBR IZiSKAE TZiRE
Fig.4  Process flow chart of SBR treatment plant
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Tab.5 Designed SBR process cycle and simulated optimized SBR process cycle min
2 B A 1]

o H YRR _ 4¢%ﬁ% _

E I - TR= J7 % YIE S VEIA
|k EARTR S 45 30 30 30 30 30 0
HEARRER 45 60 60 50 60 60 70
2 B 135 40 20 0 60 50 0
3 WA (LA 0 30 50 110 0 20 90
4 ULTE 55 120 120 90 160 150 150
5 YEK 60 120 120 90 160 150 150
6 HEE 20 20 20 20 20 20 20
BRI PEI S 360 420 420 390 490 480 480
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Tab.6 Simulated effluent results under designed SBR process cycle mg - L™
T (10 °C) TREE(13 °C) I EE(20 °C)
_ HE— HE Ak LEJL Wk i GETA
oOH | AR P — A S e e
af PEE wsnre PEE M e PSSP s FEE M s PEEP oy (PSS
A b MG e G A e e e e A i H
BOD; 15 4.1 | V 7.6 | V 3.8 | V 7.2 |V 3.4 | V 6.3 | V
SS 20 24.6 x | 34.1 x | 23.9 x | 33.6 x | 23.7 x | 32.9 x
NH, — N 3 0.04| V 0.06 | V 0.04 | V 0.05| V 0.04 | V 0.05| V
NO; =N | 15,105 | 12.6 | V | 12.4 | V | 12.7 X 12.4 X 12.5 X 12.6 X
R MLSS | 3000 2400 | V | 1800 | V | 2300 | V | 1700 | V | 2100 | V | 1600 | V
T VIR BRRER ; x FE R R HARESR
K7 EHRWKER SBR TEMBIATHIMEIML R
Tab.7 Simulated effluent results under optimized SBR process cycle mg - L'
W (10 C) (13 C) MR (20 C)
- b R— HE HE= LESL HRH E A
W H ERTRIE :Tr* "‘Eﬂ% o *ET% *ET% ’K;m%
afg PEEP e P g PO mmi FE T e SO gy T
U 2 H TE 2 H A L (L ryepe T L B HE T e 2 H b U 2
BOD, 15 3 V49 | V32 |V |53 | V|34 | V|51 |V
SS 20 151 | vV | 1.7 | V 14 Vo 18.4 | V 17 Vo181 |V
NH; -N 3 0.7 vV 1.7 Vv 1.0 Vo 2.2 Vo] 2.8 Vol 3.0 vV
NO; -N |15,10,5| 7.2 Vo109 | V 7.1 Vv 10 VvV 3.8 VvV 5.9 x
e F MLSS 3 000 2400 | V| 1800 | V | 2300 | V | 1700 | VvV | 2100 | V | 1600 | V
T VAR HARESR ; x HE A HEREER
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(HRT) 4 15.9 h, B ABUN 16 532 m*, i F X &2k
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Design influent quality and discharge standards
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