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Abstract: Based on the nonlinear reservoir model and Horton infiltration model, the combined
sewer overflow was simulated dynamically by using finite-difference algorithm for the combined system.
The modular principle was adopted to design the finite-difference algorithm. Through the input module,
the parameters were preset, including the catchment hydrological attributes, the design parameters of
storage tank, meteorological data, etc. The integrated module was used to simulate the runoff of the
catchment, the inflow and emptying of the storage tank, and the overflow of the intercepting system. The
statistical module was used to divide the rainfall events and obtain the overflow events and overflows. By
using the optimization module, the combined system with different storage volume was simulated
dynamically. The cost=benefit curves were drawn. The volume at the inflection point was obtained, and

the storage volume was optimized combined with the control objectives. Thus, it can provide an aided
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design method and tool for developing the reduction scheme of pollution resulted from the combined

sewer overflow.

Key words: combined sewer overflow;

infiltration model; aided design; cost—benefit
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Fig.1 Structure diagram of nonlinear reservoir model

storage tank;

nonlinear reservoir model;  Horton
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Fig.2 Structure diagram of the modules in aided design

tool of CSO storage tank

@©  FABLY . ST P R E BT SRR
AR A IS ] P81 S B A

@ AR AR SO AR A B
BB I8 7 T AR R R 7 A AR, A% TR B
YD RE 73 ) R K XK SCHE S i K XA B AT
B U B A L 03 TG LA R I R 37 K ) 0 R S
P ML B2

@  PHEMBIULE BB TR S AR
AR R, R TS a5 R AL 3k = th 5 48t
B

@ it SEEH R 5T AT ZE S (]
FFHIMSETT 4 i 5 5 CSO.

2.2 HikiZ%HE

TEVA P & AU 5 A B AT, 75 8 P i A

HEXs CSO I & AU I s 4 ] 728 i AT B

A U C 7K XS 8 T R (area) | 8
(width) 3% £ (slope ) AN i 7K L A5 (imperv ) | i85 7K X
27 ZE (nperv) AKX 2T ZEL (nimperv) | i
IKIXH# (dsperv) AN 7K X 3 % (dsimperv) .

Q@ ABSHBARABHEEGO) F/NABHE
F(finf) AB R B (kd) TR L (ddry) R
A& (Fmax) .

@ KLHHE: B TE B 2 K (evap_
jan, evap_feb, evap_mar., evap_apr. evap_may.
evap_jun. evap_jul. evap_aug. evap_sep. evap_oct.
evap_nov .evap_dec) . [¥2 T ) (1] ) 471 (dict_prec) o

@ &/ﬁ%ﬁ’ﬁ;‘ﬁ : i“ﬂfﬁjﬁ‘ﬁ{ﬁﬁléjj (pot_
intercept)

®  HEMBTSEC T (volume ) FHEZS
i} 8] (evac_time) F2 i B Cetrl _rule, 54 1, W 7E
ek T ] B B0 AL HE 2 5 250 0, DU BN 1R ) o

© [N IR X 5 28 3 Uk JA] B A (event_
interval ) 37K [ R 15 2 (event_min) .

@ ZHESECNEEK (),

FEVR IR, 55 R S &, #E1T)R)
RSB SR . AR R AT

© AR SCH A ALY A R Gix) R
(d) iR AR (q) BB RIE K (dix) HRHERF
(ds). BEHRZHRAEILIE 3.

HA -

iz
Y Y Y
v v v
q=0.0 q=0.0 dix=dt—(ds—d)/ix
d=0.0 d=d+ix*dt d=ds

i

TE dix ST, AR RS DU B 3 R
ARL MK T RE AR 2 T N UK T R, |

i
=
q.d

BT q.d

3 KMEEEREXREZERE

Fig.3 Logical flow chart of hydrological routing module algorithm
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Fig.4 Logical flow chart of Horton infiltration module algorithm
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Fig.5 Logical flow chart of storage tank integrated simulating module algorithm
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and overflow calculation during individual rainfall
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and overflow calculation during continuous rainfall

© K XK S 25 5 [T B R 567. 6%
10* m?*, Z€ & & K 97. 92x10* m*, A B & 231. 05x
10* m®, AR 0 238. 82x10* m°, M K fr A B K &
0. 00 m’, #LPEER 25 4-0. 03% .

@  WE MR A RN 104, 42x
10* m*, A ¥ & 4 134. 40x10* m*, HE=s & 4 50. 23x
10 m®, P& M 2 K R 0. 00 m®, A 3t il s 3L
7 84.17%10* m’.,

@ CSOMK G253 W Ak N 19 37,
TN 84, 17x10° m’, IR K [ ] 43 Be it 1% 22
0.00%.

3.4 CSOEEMMAIEHES M

] B 6T CSO Y I 9 i HC 75 AR RS 15 o 1
K ABH D PR 55 2538 Wi/, o — 2 A fS , R
S Y6 P Ve AU (4 2 — A 0 U] 7 R
B4, I, ZE TS BRAIE 0 R, S ot 3k B
PUARRL 25 10 4R 45 A Ak i R B S B TR
AT A2 CSO HIlIs B A sk BR5E B i 22K, W) 2%
B A R SR H AR HSAS B A i B 7 % .

BEXE LIRS ), ZEASEAUL A rh i A [ R
P R B b A B (0~20)%10° m?* ], ARALAS A TR 25
BUR Db A U 1 22 40 T 0t 2 V6 300 1) ik 36 P00 36 98 400

U AR A 9 PR
150 {100
= 180 &
B 100 Lo g
£} 120 =
l” 0

O 2 4 6 8 10 12 14 16 18 20
FEWAB0" m?
a. Yii Ui dak A1 O DR A
50
40
30
20
10

TR IR

0 2 4 6 8 10 12 14 16 18 20
FEWABY10" m®
b. Vi AR
B9  CSOiEE it At A 50 25 i ¢
Fig.9 Cost—benefit curve of CSO storage tank
P E WA 1. 8x10° m* ZEA B, = A
R 2k (U It et Vs VAL 1 D3 AR A ) DA I B

<11 -



%385 H18H

OE 4 K HE oK

www. cnww1985. com

L2k B 1) B B 2w it 2 B, nT A Ak T
P
3.5 HftMmiHz

I B e T HR AR SR B B, DA fiE
By B OCHEA TR BT, BETT A% AR 1 i A
H B0 A BT R AT LU R e 0 08 3R 4 B D
B TR G N MG B, AT AT A R A R
HEPVA & W 2 AR LS T RER R . ik, )T
HEEABR T LRS54, 38 4 D BE AR B 1) 471 i
s, Al SEAN R B S

@ SRR PR mAE 2 W) T e it A A4
LG JRIE KRN TR B IESE

@ IR B A B B ASE AL - 7 10 K AR B
Ji, A SE B RAT v A D) RE At (A | 9 R
TR 7K D TE T 55 ) RS ey 1) A

@ WK RS A AL - T B K B A AL
PR R 5 AU A 28 58 s 1] P it RS o
4 ik

@O FETARLMAR R A BB, 1y
RBTIL AR T T 37 0K el 25 W i A B, AT
AU R G BRZEMESY, LASEBE CSO SIS .

@ A R RSB (G RIIK
DOKSCIE I & it 28 AR Bl G5 E
RIRBES KN S AR ED DR, 4G
SRR P BALI K X R - 28 R - A8 -1 i i 7
A B A | HF S T AR DL R B R 48 CSO, A
YoM RS I i T S R A

@ XS] CSO ¥ &5 ML B 5 Ui ) 5% 4 ok
AT sl A I, A5 818 il A A YA U Y AL D
AR TR 5 Z -2, A i PR AR, A5 1
AL, 25 G 1 R s FOSA 8 gs, DAk €SO Hil ik
J7 58,00 CSO I Z M A HR LA B 7 i A T H.

@ e BB TR SR S R R A
LS 7 UK e T AL, DR A R H i A 4
B AR L AT B

©  BREE AN, A T HX A BA & e

R 4P S M i B RS, SR T B B SR 2k
i m] BN OK BRSSO K s e, T A A
2 sl B 2 AL D RE A Bt L R K (o] B Y
SHASH LA Bt

SE -

[1] MANTEGAZZA S A, GALLINA A, MAMBRETTI S, et
al. Designing CSO storage tanks in Italy: a comparison
between normative criteria and dynamic modelling
methods [J]. Urban Water Journal, 2010, 7 (3) :
211-216.

[2] STIRRUP M, MARCHANT D. Simulation of a

combined sewer overflow storage tank [J]. Journal of

Water Management Modeling, 2002. DOI: 10. 14796/

JWMM. R208-17.

AYUSO A, HEINEMAN M C. Long-term continuous

SWMM modeling of combined sewers [J]. Journal of

Water Management Modeling, 1998. DOI: 10. 14796/

JWMM. R200-05.

FIELD R, O’ CONNOR T P. Optimization of CSO

. of

Environmental Engineering, 1997, 123(3): 269-274.

kK SRBTHE K 2 58 IS RS G 25 ) SR g

FARSMII]. hEZSKHEK, 2010, 26(18): 31-35.

ZHANG Shanfa. Strategy and technical guidelines for

(3]

(4]

storage and treatment systems Journal

[5]

urban sewer overflow and discharge pollution control
[J]. China Water & Wastewater, 2010, 26(18): 31-35
(in Chinese).

CAMPISANO A, GULLOTTA A, MODICA C. Using
EPA-SWMM to simulate intermittent water distribution
systems [J]. Urban Water Journal, 2018, 15 (10) :
925-933.

[6]

EF BT k& (1989~ ), 5 LRBERRM L Wi, TAE
i, AR T 7K PR 3 BT SR LR G A
PUTAE
E-mail : mumu.zhang@outlook.com
s B 83 :2020-07-09
& H #3:2020-08-13
(R : THRIH)

- 12 -



