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Sudy of on-site treatment technology for combined sewer overflows padlution  Zhang Li*?, Zhang Shanf a*?, Zhou
Qi?. (1. Shanghai Municipal Sewerage Company , Shanghai 200070;2. School of Environment Science & Engineer-
ing, Tongji University , Shanghai 200092)

Abgract : A chemical primary enhanced process was integrated into storage tank based on a new pilot equipment
with high-rate mixing/ flocculation and lamella process for combined sewer overflows pollution control. A concept de-
sign for a storage/ settling tank had been performed for a combined drainage system, in which some key design param-
eters were selected. Then clarifier prototype of optimized desgn was smulated by CFD based Procesy Clarifier Mod-
el. The resultsof pilot and smulation indicated that a storage/ settling tank compared with a storage tank had better
effect for CSOs pollution control and lower cost performance.

Keywords: Chemical primary enhanced process Combined sewer overflows(CSOs) Computational fluid dy-

namic Highrrate clarifier Storage tank
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Fig.1 Theflow scheme of field pilot-scale experiment PAFCS80 mg/L PAM 0.8 mg/L
2 : COD 450 mg/L , COD
180 mg/L ,COD 60 %:; SS 650
2.1 mg/L, SS 195mg/L ,SS 70 %
1 2
22 3Bsm/(m*-h) Ss 2 3
80 % COD 60 %, (1) /
(&8 / ( ) 4 410.28
18918 —2002) ; , , 3 732. 48 :
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22 56 m/ (m - h) S 46779 210.01
1
Table 1 Summary of the experiment datafor thefirst stage
/(mg-L-1)
-1 1 -1 0
/{mg- L9 f{mg- L9 F% [(m*- m-2.h-1 PAC PAM
Ss 100 150 20 30 80
oD 0 % 20 40 o 22 35 40 100 0.6 0.8
2
Table 2 Summary of the experiment datafor the second stage
/(mg- LY /(mg- L1
/(mg- L) I'%  (m3.m-2.h1 PAFCS PAM
ss 90 150 106 25 73
coD 150 250 208 9% 51
TP 1.10 2.50 1.84 0.87 52
ss 180 220 196 50 77
COD 180 220 208 90 57 22 56 60 120 0.6 1.0
TP 0.70 1.60 1.14 0.37 66
ss 570 780 687 33 95
coD 370 540 433 47 89
TP 2.80 4.10 3.66 0.44 88
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Table 3 Comparsion of the total mass of pollutant and

(1)
CFD

(2) CFD

4
16.4 20.4 m/ h)

4 40 m*/ (m? - h)
500 mg/L

Vo

ISS
(Vo

8.4 12. 4

capacity of river water between the storage tank and (3)
the storage- sedimentation tank
SS COD ,
! % | % ! %
40.7 40.7 40.7 '
/ 33.1 79.9 73.3 SS
2.4 '
/
, (CFD)
: / :
4 / CFD v
Table4 The CFD smulation resultsfor the storage-sedimentation tank at a pumping station of Shanghai city
OR ISS Vo ESB LST ESSA DC ESB LST ESSA DC
[ (- h-1) /(mB-m-2-h1) /(mg-L-Y) /(m-h1) /(mg-L-1) /h /(mg-L-1) /(mg-L-1) /(mg-L-1) /h /(mg-L-Y) /(mg-L-Y
12 000 40 500 20.4 195.3 0.50 265.3 8126.8 86.3 2.00 143.6 12 997.3
10 500 35 500 20.4 176.4 0.75 212.4 9433.7 68.2 2.00 112.3 13583.2
9 000 30 500 20.4 154.2 1.00 183.2  10532.4 55.6 2.50 83.2 14 235.9
7 500 25 500 20.4 122.4 1.00 145.4  11808.2 43.2 2.50 74.6 14 918.4
5 100 17 500 20.4 89.1 1.00 127.3  12724.8 36.7 3.00 52.4 15 256.0
4 800 16 500 20.4 74.6 1.00 106.5  13300.5 13.2 5.00 43.9 15526.0
4 500 15 500 20.4 60. 6 1.00 86.5  13867.7 11.2 6.00 37.4 15 720.0
4 200 14 500 20.4 48.0 1.50 68.5  14342.1 10.0 6.00 32.4 15 854.0
3900 13 500 16.4 69.9 1.00 99.9 132217 13.3 3.00 44.2 15 420.0
3600 12 500 16.4 52.4 1.50 74.9  13897.1 1.1 5.00 36.9 15 593.0
3300 1 500 16.4 38.2 3.00 54.5  14396.3 10.0 6.00 31.6 15 686.0
3000 10 500 16.4 12.2 5.00 40.7  14789.7 10.0 6.00 27.4 15 742.0
3000 10 500 12.4 14.2 3.00 47.3 14 836.0
2 700 9 500 12.4 11.6 5.00 38.7 15 059.0
2 400 8 500 12.4 10.0 6.00 31.5 15 137.0
2 100 7 500 12.4 10.0 6.00 26.2 15 055.0
2 100 7 500 8.4 14.7 3.00 49.0 12 636.0
1500 5 500 .4 10.0 6.00 28.0 14 015.0
1200 4 500 8.4 10.0 6.00 22.3 14 186.0
D SOR ;1SS Vo ;ESSB .LST ; ESSA
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